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S UICIDE, the crime of self-murder, or the person 
who commits it. 

AVe have often wished to see a history of crimes drawn 
up by a man of ability and research. In this history we 
Would propose that the author should describe the crimes 
peculiar to different nations in the different stages of so- 
ciety, and the changes which they undergo in the pro- 
gress of civilization. After having arranged the histo- 
rical facts, he might, by comparing them with the re- 
ligion and the knowledge of the people, deduce some im- 
portant general conclusions, which would lead to a dis- 
covery of the cause of crimes, and of the remedy most 
proper to he applied. Some crimes are peculiar to cer- 
tain stages of society, some to certain nations, &c. 

Suicide is one of those crimes which we are led to be- 
lieve not common among savage nations. The first in- 
stances recorded of it in the Jewish history are those of 
Saul and Ahltophel 5 for we do not think the death of 
Samson a pn., *r example. We have not reason to sup- 
pose that it became common among the Jews till their 
wars with the Roman«, when multitudes slaughtered 
themselves that they might not fail alive into the hands 
of their enemies. Rut at this period t!ie Jews were a 
most desperate anej ahaodoned race of men, liad corrupt- 
ed the religion of their fathers, and rejected that pure 
system which their promised Messiah came to Jerusalem 
to announce. 

When it became remarkable among the Greeks, we 
have not been able to discover ; but it \vas forbidden by 
Pythagoras, as we learn from Athenoeus, by Socrates 
and Aristotle, and by the Theban and Athenian laws. 
In the earliest ages of tlie Homan republic it was seldom 
committed ; but when luxury and the E^piciirean and 
Stoical philosophy had corrupted the simplicity and vir- 
tue of the Homan character ; then they began to seek 
shelter In suicide from their misfortunes or the effects of 
their own vices. 

The religious principles of the bramlns of India led 
them to admire, suicide on particular occaslonsas honour- 
able. Accustomed to abstinence, mortification, and 
the contempt of death, they considered it as a mark of 
weakness of mind to submit to the infirmities of old age. 
We are informed that the modern Gentoos, who still in 
most things conform to the customs of their ancestors, 
when old and infirm, are frequently hrought to the 
banks of rivers, particularly to those of the Ganges, that 
they may die in its sacred streams, which they believe 
VoL. XX. Part I. t 



can Wash away the guilt of their ?ins. But the maxims Suicide. 

of the hramins, which have encouraged this practice, we ' v"" 

are assured by Mr Holwell, are a corruption of 
doctrines of the Shastah, which positively forbid suicide 
under the severest punishment. 7'he practice which 
i*eligion or affection has established among the Gentoos, Interesting 
for women at the death of their husbands to burn them- . 
selves alive on the funeral pile, we do not think ought ^ 
to be considered as suicide, as we are not anxious to ex- 
tend the meaning of the word j for were we to extend 
it thus far, it would be as proper to apply it to those 
who choose rather to die in battle than make their es- 
cape at the expence of their honour. Thus we should , 
condemn as suicides the brave Spartans who died at 
Thermopylte in defence of their country j we sliould also 
be obliged to apply the same disgraceful epithet to all 
those well-meaning but weak-minded Christians In this 
island, who in the last century chose rather to die as mar- 
tyrs than comply with commands which were not mo- 
rally wrong. According to the Gentoo laws, “ it is 
proper for a woman after her husband’s death to burn 
herself in the fire with his corpse. ' Every woman who 
thus burns siiall main in paradise with her husband 
three crore and fifty lacks of years. If she cannot, she 
must in that case preserve an inviolable chastity. If she 
remain chaste, she goes to paradise j and if she do not 
preserve licr chastity, she goes to hell.” ^ 

A custom similar to this prevailed among many na- Among the 
tions on the continent of America. TVhen a chief died, Americans, 
a certain nu.mber of his wives, of his favourites, and Hobertson s 
his slaves, weie put to death, and interred together with 
him, that he might appear with the same dignity in his 
future station, and be waited upon by tlie same atten- 
dants. This persuasion is so deeply rooted, that many 
of their retainers offer themselves as victims j and the 
same custom prevails in many of the negro nations in 
Africa. 5 

If we can helive the bistorlans of Japan, voluntary 'I’hc J*ps- 
death is common in that empire. Tlie devotees of the”^^*^’ 
idol Amida drown themselves in his presence, attended 
by their relations and friends, and several of the priests, 
who all consider the devoted person as a saint Avho is Hisi. of the 
gone to everlasting happiness. Such being tlie supposed 
honours appropriated to a voluntary death, it is not 
prisingthat the Japanese anxiously cherish a contempt of 
life. Accordingly it is a part of the education of their 
children ** to repeat poems in which the virtues of their 
. A ancestors 
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ancestors are celebrated, an otter contempt of life is 
inculcated, and tulclde is sot op as the most heroic of 
actions.” ‘ 

A notion seems also to have prevailed among the an- 
cient Scythian tribes, that it was pusillanimoos and ig- 
noble for a man whose strength was wasted with disease 
or infiimity, so as to be useless to the community, to 
continue to live. It was reckoned an heroic action vo- 
luntarily to seek that death which be had not the good 
fortune to meet in the field of battle. Perversion of 
moral feeling does not spring up, we hope, apontane- 
ously jn any nation, but is produced by some peculiari- 
ties of situ.alion. A wandering people like the Scythi- 
ans, who roamed aliout from place to place, might of- 
ten find it impossible to attend the sick,or to supply from 
tbeir precarious store the wants of the aged and infirm. 
The aged and infirm themselves, no longer able to supl 
port the character of warriors, would find tbemselvw 
unhappy. In this way the practice of putting to death 
such persons as were useless to the coniraiiully might 
originate, and afterwards be inculcated as honourable; 
but he who put an end to his infirmities by his own 
har^ obtained a character still more illostrious. 

1 he tribes of Scandinavia, which worshipped Odin 
I fi u ^ of slaughter,” were taught, that dying in 
the fitW of batne was the most glorious event that cfuld 
befal them. This was a maxim suited to a warlike na- 
tion. In order to establish it more firmly in tlie mind, 
all were excluded from Odin’s feast of heroes who died 
a natural death. In Asgardia stood the hall of Odin ; 
where, seated on a throne, he received the souls of his 
departed heroes. 1 bis place was called Valhatla siir 
lufy.ng « the hall of those who died by violence^’ nI’ 
tural death being thus deemed inglorious, and punished 
with exclusion from \ alhalla the paradise of Odin he 
who could not enjoy death in the field of battle was led 
to seek It by his own hands when sickness or old age 

bin v^ry* coir >>1 

opinions, but blended them with _«nd fiil.e 

they embraced. The Gothic n r * " 1 ” religion which 
»d the Roman empire while 3 . 1 ”"* " J 
tian religion, adhered 

and manners Amnn.- *i ^ opinions 

that of suicide wL one - but tL 

it proceeded were exnlalncf pr'iiciples from which 
weeable m ,k! ^ “ *<> appear more a- 

-t.. 

£■= s-ztii- r, “3 

aommon. But thl 

3 : ’ 



] 



S u I 



9 

It prcTaiU 



may he justly aUrihuted, not to the greater freqnency 
of the crime in England than in other places, but to the ■ . r 

custom of publishing in the newspapers every instance 
of suicide which is known. Mr Moore, who lately 
published a full inquiry into this subject, was at great 
pains to obtain accurate information concerning the per- 
petration of this crime in different countries. Mercier, Mhvifr-* 
who wrote in 1782, says, that the annual number of de 

suicides in Pans was then about 150. He does not 
us how he came by the information 5 but we have iberh’^^ 
authority of the Abl« Fontana for asserting, that nior^S o?™: 
pewons put an end to thnr lives in Paris than in Lon- cidei in Pa- 
. llie Abbe had this information from tiie lieute-"*' 
nant of the police. Mr Moore was informed byone'*'"’®*- 
of the pnncipal magistrates of Geneva, that in that ci-^’.’ldt. 
Irl’l'” inhabitants, the ave-toth.be« 

ni.mK ““““I®* >* about eig/it. The average a**®"®*^ 

number of suicides, from what cause soever, for the lut 

«J®*"!i *«ch year for London, South- 

wark, and Westminster. In Edinburgh, which con- 

nnmbfr’’f°° convinced the average 

num^r of suicides does not exceed four. Mr Moore 

bv"the s*^"” with which be was favoured 

t^he l«t ,h” “T*” "^i*''' Kent, that for 

fhe last 18 yrers the number has been upwards of 32 

sre tUt ?n H 800,000. It is easy therefore to 

■nn.t 1 * "’*^'’®P®1'® many instances of suicide 

must occur which are never the subject of Jcgal inquiry, 

Md consequently never made known to Ihe world, 
wnereas id the country towns ami villages of Kent it is 

fr^rtb^ ' !°®®'l®®** ®"®'' »'•'»" a« self-murder 

from the knowledge of the whole neighbourhood. The 
calculation therefore respecting Kent we may receive as 
> w lie we must increase the average number in 
London very considerably. Mr Moore computes the 
average number of suicides in England every year at a 
thousand ; but the principles on which he founds this 
opinion are so imperfect and vague, that we do not 
think It can be depended on as coming near the truth. 

It might lead to some interesting conclusions to com-i„ 
pare together, not only the number of suicides in differ- n.nk^ 
ent coumries, but also the rank and principles, the sex 
and age, of those unhappy persons by whom it has been 
commuted. Mercier sajs, that at Paris it was the lower 
ranks who were most commonly guilty of it : that it was 
mostly committed m garrets or hired lodgings j and that 
•t proceeded from jmverty and oppression. A great m3- 
ny, he w* ote letters to the magistrates before their 

death. A!r Moore s correspondent from Geneva inform, 
ed him, that from the year 1 7*7*7 to 1*78*1 mm. ^ Moore* 9 

suicides were committed in Gelere • tha?? 'ooj'u/t r«- 

these unfortunate persons were men -’thirf*"” r 
rical order have been kUn r ’ • • ®^ **'e cIe-«^ 

is not so much the e 3 d of i“roT‘ 
pated life, as tlic effect of rll k f ’ '"®'*S‘o“3, dissi- 

ihe infor^Mioi o^^bed fro !"?3 By 

appears, that of th3 „ ,ree / 
themselves by haiigiuK^- that th .‘®'® destroyed 

females has Ln ifbout’twn I J Proportton of males to 
®o one reason of the f®™®ri that 

crime than another t^and ®.‘’.j*'".6"“‘8ed for this 
crease. Our acco^nu r„~ ““ *"‘ 

very imperfect • luit u, .i^*i London are 

clude.Zt Sldcl^ror^e '"'^ ‘® ®®“- 

siuctue IS more common among the great and 

wealthy 
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wealthy than among the lower ranks, and that it is usu- 
ally the effect of gaming and dissipation. 

Those who have inquired into the causes of suicide in 
Britain have enumerated many physical as well as moral 
causes. They have ascribed it to the variableness of 
our climate, to the great use of animal food, to strong 
spirituous liquors, to tea, and to the sulphureous exhala- 
tions of the pit coal used as fuel, which are said to pro- 
duce a depression of spirits and nervous affections. Of 
our climate, we have no cause to complain, nor have we 
any reason to impute any of our vices to its influence. 
There are many climates much more unfavourable where 
suicide is scarcely known. That an excessive quantity 
of gross animal food, or of strong liquors, or of tea, will 
powerfully affect the human constitution, we will not 
deny : hut before we consider these as causes, it must 
first be determined, whether those who are guilty of self- 
murder he mdeh addicted to them ; and if they are, whe- 
ther there he not other causes much more violent in their 
nature which have operated on their minds j for we 
ought not rashly to attrihute vicious effects to any of 
those things which seem to have been created on purpose 
for the comfort or convenience of man. We are rather 
surprised to find that coal is mentioned even as a dis- 
tant cause of suicide j for It is one of the blessings of 
our island ; and a good coal fire we have always found 
rather conducive to good spirits than injurious to them. 

Among the moral causes which are supposed to co- 
operate in producing suicide in Britain, the freedom of 
our constitution and laws is reckoned one. That ration- 
al liberty should have any tendency to encourage crimes 
of any kind, a Christian philosopher can never allow > 
for such an opinion is totally discountenanced by en- 
lightened views of nature. Mercier has ascribed the 
frequency of suicide in Paris to the oppression of the 
late government. Now it appears somewhat extraordi- 
nary, that suicide in one country should he occasioned 
by liberty, and in another hy the want of it. One of these 
opinions must be false, and it is sorely not diflUcult to 
distinguish which. 

Humanity would in most cases dispose us to conclude, 
that suicide is the effect of insanity, were there not so 
many instances of cool deliberate self-murder. That 
suicide is an unnatural crinie, which none but a madman 



would commit, compassion indeed may suppose ^ hut the* Suicide, 
murder of a wife, a father, or a' child, are also unnatu- 
ral *, yet compassion does not teach ns in all cases to a- 
scribe such a crime to madness. Passion may often arise 
to such a height of outrage as to he scarcely distinguish- 
able from madness in its symptoms and its eflects *, yet 
we always make a distinction between that madness 
which arises from disease and that which is owing to a 
violent perturbation of mind. If a person be capable of 
managing his wordly affairs, of making a will, and of 
disposing of his property, immediately before bis death, 
or after he formed the resolution of dying by bis own 
hands, such a man is not to he considered as insane. 15 

But though a regard for truth prevents us from ascribe bnt oftca 
ing suicide in all cases to insanity, we must ascribe it*!*? 
cither to insanity or to vicious passion. These two di- JJ^i^*** 
visions, we imagine, will comprehend every species of it, 
whether arising from melancholy, tcedium vitce w^ennui^ 
disappointment in schemes of ambition or love, pride, 
gaming, or a desire to avoid the shame of a public exe^ 
cutioD ; passions which are often increased by false views 
of God, of roan, and of a future stale, arising from deism 
and infidelity. If these be the causes of suicide in mo- 
dern time, what a disgraceful contrast do they form to 
those principles which actuated many of the ancient phi- 
losophers, the Gentoos, the Japanese, and the worship- 
pers of Odin ? When they committed suicide, they com- 
mitted it from principle, from a belief of its lawfulness, 
and the hope of being rewarded for what they judged 
an honourable sacrifice. But in modern times, we are 
sorry to say, when it is not the effect of madness, it is 
the effect of vice : and when it is the effect of vice, it 
proves that the vicious passions are then indulged to the 
highest degree ^ for there is no crime which a man can 
commit that is so strong a symptom of the violence of 
particular passions. It is from not attending to this 
circumstance, that it has been found so difficult to re- 
fute the arguments in favour of suicide. If the crimi- 
nality of suicide be confined merely to the violent'action, 
many apologies may be made for it ; but if it be con- 
sidered solely as the effect of vice, as the strongest sym- 
tom of ungovemed passion, be who undertakes its de- 
fence must undertake the defence of what all men will 
loudly condemn (a). 

It 



(a) Several of the heathens entertained a very just sense of the atrocity of suicide. Quintus Curtius introdu- 
ces Darius with the following speech, when be had lost his empire : ** I wait (says the unfortunate monarch) the 
issue of my fate : you wonder, perhaps, that 1 do not terminate my own life •, but 1 choose rather to die by the 
crime of another than by my own. 

We cannot refuse ourselves the pleasure of presenting to our readers the following beautiful passage upon this 
subject from Filzosborne’s letters * : “ I am persuaded (says this elegant writer) this disgust of life is frequent- ^ 
ly indulged out of a principle of mere vanity. It is esteemed as a mark of uncommoo refinement, and as placing]Y. 
a man above the ordinary level of his species, to seem superior to the vulgar feelings of happiness. True good 
sense, however, roost certainly consists not in despising, but in managing our stock of life to the best advantage, 
as^ a cheerful acquiescence in the measures of Providence Is one of the strongest symptoms of a well-constituted 
mind. Self- weariness is a circumstance that ever attends folly ; and to condemn our being is the greatest, and 
indeed the j^culiar infirmity of human nature. It is a noble sentiment which Tiilly puts into the mouth of Cato, 
in his Treatise upon old Age y Non luhet m\hi (says that venerable Roman) deplorare vitanty quod multiy vt iV 
doctif Si^e fecerunt ; ncque me vivisse poenitet : quomam xta vixiy ut non frustra menaivm extstimem, 

** It is in the power, indeed, of but a very small portion of mankiod to act the sam^ glorious part that afforded 
such high satisfaction to this distinguished patriot 5 but the number is yet far more inconsiderable of those who cart- 
not, in any station, secure themselves a sufficient fund of complacency to render life justly valuable. Who is it that 
is placed out of the reach of the highest of all gratifications, those of the generous affections, and that cannot provide 

A 2 for 



Digitized by 



Goo^ 



S U I 



Suicide. 




'7 

Its great 
criminality 
and impru. 

dcacc. 



It U unnecessary tben to enter particularly Into the 
arguments of those casuists who have untfertaken the de- 
spicable office of advocates for the crime of suicide. 
Their talents might surely have been employed more 
usefully to the world, and more honourably to them- 
selves, than in pleading for a crime, which, if it were 
committed by every man to whom their principles would 
make it lawful, would totally destroy some of the noblest 
virtues, fortitude, patience, and resignation; nay, \yould 
destroy society itself, and teach us to despise the opinion 
that this world is a state of preparatiou for another. ** I 
came into life without my own consent, and may I not 
quit it at pleasure fsay the advocates for suicide). If, 
because we came into life without our own consent, we 
might quit it at pleasure, why may we not spend our life 
also as we please ? Why may we not rob and murder, 
and commit, every kind of crime, if mere inclination is 
to be the rule of action ! Thus upon the principles of 
suicide the highwayman and murderer may reason, and 
every man may find a sufficient apology for any crinxe 
which he is tempted to commit. Or this absurdity may 
be otherwise answered : As we came into life without 
our own consent, we must have come with the consent 
of some other being *, and logic says, that with the con- 
sent of that Being only can vft: lawfully quit it. 

It is sufficient shortly to say, that suicide is contrary 
to the strongest principle of the human constitution, self- 
preservation ; that it is rebellion against God; that it is 
cruelty to the feelings and reputation, and often takes 
away the subsistence of a wife, a child, or a father ; 
that it proves a want of fortitude to brave misfortunes ; 
that it delivers only from imagined to plunge into real 
evils. We may add, that almost every instance of sui- 
cide of which we have heard was rash, imprudent, and 
premature, interrupted a useful life, or prevented a 
more honourable death. Had Cato's pride permitted 
him to yield himself to the generosity of Caesar, his 
character and his influence might have contributed to 
retard the slavery of his country, which his death tend- 
ed to hasten^ Had Brutus ami Cassius not executed 
the fatal resolution which they had formed, of dying hy 
their own hands In case of misfortune, the battle of Phi- 
lippi might have had a very diflerent issue. Had Han- 
nibal surrendered himself to the Romans, instead of 
swallowing poison, lie would have gained more glory in 
braving their tortures than he won in the battle of Can- 
nae ; for to die innocently and heroically is the greatest 
ejeertion of human fortitude. 

As suicide was deemed a crime by the most illustri- 
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OU8 and virtuous of the Greek and Eoiula pbilosopbers, Ssicide. 
it was considered as a crime by the laws, and treated '~v— ^ 
with iguomtoy* By the law of Thebes suicides 
to have no honours paid to their memory *. The Athe- 
nian law ordained the hand which committed the deed the Greeks, 
to be cut off, and burnt apart from the rest of the body. Ceaas, &cc. 
The body was not buried with the usual solemnities, 
but was ignominlously thrown into some pit. In 
and Massilia (the ancient Alarseilles)^ it was considered 
as a crime against the state ; and it was therefore neces- p. 533. 
sary for those who wished to destroy themselves to obtain 
permission from the magistrates, f Plutarch acquaints f PluUtrch 
us, that an unaccountable passion Tor suicide seized the <”* 
Milesian virgins; from indulging which they could not^“"^^** 
he prevented by the tears and entreaties of parents and 
friends : hut what persuasion and entreaty could not ef- 
fect was accomplished by very different means. A de- 
cree was issued, ** that the body of every young woman 
who hanged herself should be dragged naked through 
the streets hy the same rope with which she had com- 
mitted the deed.'' This wise edict put a complete stop 
to the extraordinary frenzy, and suicide was no longer 
committed by the virgins of Miletus. 

In the early part of the Roman history there seems to By Ui« R». 
have been seldom occasion for framing any laws against mans, 
suicide. The only instance recorded occurs in the reign 
of Tarquinius Priscus. The soldiers who were appoint- 
ed to make drains and common sewers, tliinking them- 
selves disgraced by such servile offices, put themselves to 
death in great numbers. The king ordered* the bodies 
of all the self-murderers to be exposed on crosses, and 
this put an effectual stop to the practice. It is doubtful 
whether there was any standing law against suicide dur* 
ing the existence of the republic ; but during the r®ign 
of the. emperors it was thought proper to lay it under 
certain regulations, though not absolutely to condemn 
it as a crime. In Justinian's Digests there is a law, by Lib. xlvilS. 
which it was enacted, “ that if persons accused, or who Tit zai. 
had been found guilty, of any crime, should make away 3* 
with themselves, their effects should be confiscated.” 

But this punishment only took place when confiscation 
of goods happened to be the penalty appointed hy the * 
law for the crime of which the self-murderer was accu- 
sed or found guilty, and was not inflicted for suicide 
committed in any other circumstances. 

\Vhen the Christian church had extended its juris- And W 
diction in the Roman empire, it was decreed in the sixth Christians, 
century, that no commemoration should be made in the 
eucharistforsuebas destroyed themselves: neithershould 

their 



reason than is the usual allotment of their feLw civalures Vne «r»th a greater delicacy of taste and 

pursuiU of useful knowledge ? or if nn. ...» C"»<ures, one may ask them, whether there is any satiety in the 
a lasting fewt to the mind - or el„^ ^ mankind ? Will not the fine arts supply 

une advantageous truth to U discoyerenr '“"6 as there remains even 

creature whom we crreLve I v Z K» • 1 ® complain that life has no joys, while there is a single 

loss of that which we uossess ami U our counsels, or enliven by our presence, is to lament tlit 

fortune is, wlien a man is w-uW ‘ - 1 “*^,*^.**^^*®”** for thirst with the cup in our hands. But the mis- 

wears out of his mind thp r#.r«I f” ° ^ l^ahitpf receiving all his pleasures from the mere selfish Indulgences, h« 
are growing more lanmiid K ' ^ nobler enjoyment, at the same time that his powers of the sensual kind 

^tfficTtloSsln^^^^^^^ repetition. It is no wonder, thei^fore, he shoukl fill up the measure of hia 

Ice of his days in discontpnt the circle of his duration ; and either wretchedly sit down the remain- , 

uc^ 01 uip aayi m diM^qntent, or rashly throw them up in despair.” 
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tlieir bodies be carried out to burial with psalms, nor 
have the usual service said over them. This ecclesias- 
tical law continued till the reformation, when it was 
admitted into the statute code of England by the au- 
thority of parliament. As an additional punisliment, 
however, confiscation of land and goods seems to have 
been adopted from the Danes, as we learn from Brac- 
* Be Legi^ ton At present the punishment consists in conflsca- 
ting all the personal property of a, felo de se for the use 
bu$ crown, and in excluding his body from interment 

liib iii. in consecrated ground. The warrant of the coroner 
Tract. II. requires that the body should be buried in some public 
highway, and a stake driven through it to increase the 
’ ti ignominy. 

Difficnlt to To inquire into the prevalence and causes of crimes, 
augment**'*” ®*’^®** discover the most judicious methods of pre- 
that would them, is the duty of the Patriot and the Chris- 

b«an dTec-tian. Suicide, we find, is a common and an increasing 
ual prc. evil : but it is a difficult matter to find an effectual re- 
vaaUTc. medy ; for what motives can be held out sufficient to 
influence that man's mind who is deaf to the voice of 
nature speaking within him, and to the voice of nature's 
God declaring that he is stationed at a post which it is 
his duty to maintain ? His reputation and property are 
indeed within the reach of the laws, his body may be 
treated with ignominy, .and his property confiscated ; 
but this punishment will not be a preventive, even if it 
could be always inflicted } and that it is seldom inflicted, 
though the laws have decreed it, is well known. The 
humanity of the present age disposes us to sympathise 
with the relations of the deceased, instead of demanding 
that the sentence of the law should be executed. It is a 
generally received opinion, and a just one, that punish- 
ments decreed by human laws should be directed only 
against such crimes as are injurious to society ; hut when 
it is hence inferred, that suicide ought not to be subject 
to the cognizance of human laws, every rule of logic is 
violated. There is no man, however mean in station 
and in talents, whose life may not, on «>me occasions, 
be useful to the community at large ; and to conclude, 
that a person who fancies himself useless may therefore 
lawfully put a period to his life, is as false reasoning as 
it would be to conclude, that by killing a poor man, 
who lives on the public, we should perform an action 
not only innocent but meritorious, as we should thereby 
free society from one of its burdens. 

SUIDAS, a Greek writer, according to some, flour- 
.ished in the iith century, under the reign of the em- 
peror Alexius Comnenus ; according to others, before 
the loth centiii7. He wrote in Greek an Historical 
and Geographical Diotionai*y or Lexicon 5 a work 
which, though not always strictly accurate, is ne\*er- 
thcless of great importance, as it contains many things 
taken from the ancients that are nowhere else to be 
found. 1 he best edition of Suidas is that of Kuister,. 
in Greek and Latin, with notes, printed in 3 vols. fol. 
which has been much improved by Toup. 

Lapis SUXLLUS. See Swifte-STONB, Mineralo- 
gy Index. 

SUIT, is used in different senses 5 as, i. Suit of court, 
or suit-service, which is an attendance the tenant owes 
to his lord's court. 2. Suit-covenant, where a person 
has covenanted to do service in the conrt of the lord. 
3. Suit-custom, which is where one and his ancestors 
have owed suit time out of mind. 4. It is used fop a 
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petition to the king or any person of dignity, where a Suit, 
lord distrains bis tenant for suit, and none is due. In ■' 

this case, the party may have an attachment against him 
to appear in the king's court. 

Suit, in Latv, the same with action. The Homans 
introduced pretty early set forms for actions and suits 
into their law, after the example of the Greeks \ and 
made it a rule, that each injury should be redressed by 
its proper remedy only. “ Actiones^ (says the Pandects) 
composites sunt quihus iriter se homines disceptarent^ quas 
avtiones ne populus prout vellet institueret^ certas soiem~ 
nesque esse voluerunti*^ The forms of these actions were 
originally preserved in the books of the pontifical col- 
lege as choice and inestimable secrets, till one Cneius 
Flavius, the secretary of Appius Claudius, stole k copy 
and published them to the people. The concealment 
was ridiculous : but the establishment of some standard 
was undoubtedly necessary to fix the true state of a 
stioii of right ; lest, in a long and arbitrary process, it Comment.^ 
might be shifted continually, and be at length no long- 
er discernible. Or, as Cicero expresses it, ** sunt Jura, 
sunt fot'midfFy de omnibus rebus constitutes, ne quis out 
in genera in juries, out in rations actionis, errors possit. 
Express^ enhn sunt ex uniuscujusque damno, do/ore, in~ 
eommodo, calamitate, injuria, publices d pretore formu- 
lee, ad quas privata Its accommodaiur?^ And in the 
same manner Bracton, speaking of the original writs 
upon which all our actions are founded, declares them 
to be fixed and immutable, unless by authority of parlia- 
ment. And all the modern legislators of Europe have 
found it expedient, from the same reasons, to fall info 
the same or a similar method. In England, the several 
suits, or remedial instruments of justice, arc, from the 
subject of them, distinguished into three kinds ^ actions 
personal, real, and mixed. 

Pei-sonal actions are l,guch whereby a man claims a 
debt, or personal duty or damages, in lieu thereof j and 
likewise ^vbereby a man claims a satisfaction in damages 
for some injury done to his person or property. The 
former are said to be founded upon contracts, the latter 
upon torts or wrongs : and they are the same which the 
civil law calls, “ actioncs in personam, qua adversttt 
eum intenduvtur qui ex contractu vel delieio obligatus 
est aliquid dare vel concedereJ*' Of the former nature 
are all actions upon debt or promises j of the latter are 
all actions of trespasses, nuisances, assaults, defamatory 
words, and the like. 

Real actions (or, as they are called in the Mirror, 
feodal actions), which concern real property only, are 
such whereby the plaintiff, here called the demandant, 
claims title to have any lands or tenements, rents, com- 
mons, or other hereditaments, in fee-simple, fee-tail, or 
for term of life. By these actions formerly all disputes 
concerning real estates were decided j but they are now 
pretty generally laid aside in {^actice, upon account of 
the great nicety required ia their management, and the 
inconvenient length of their process ^ a much more ex- 
peditious method of trying titles being since introduced, 
by other actions personal and mixed. 

Mixed actions are suits partaking of the mixture of 
the other two, wherein some real property is demanded,, 
and also personal damages for a wrong sustained. As 
for instance, an action of waste; which is brought by 
him who hath the inheritance, in remainder or reversion, 
against the tenant for lile^ who hath committed wastn 

therein^ 
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theKid, to tccover not only the land waatod, which 
would make it merely a real action j but also treble 
damage, m pursuance of the sUtute of Gloucester 
which IS a personal recompense ; and so both, beino 
joined together, denominate it a mixed action. 

The orderly pMto of a suit are these : i. The oriri- 
nal wnl. 2 . 1 he process. 3. The pleadings. 4. The 
or demurrer. 5 The trrV,/. e.-^htjudgmZ 
T‘t> in nature 

^VLPHVR-Wort. See Peucedakum, Botant In- 

ACID, the name now adopted for the 
sfeirra Index. ^ 

underSi^’„?n“"-'*"‘ 

“® f**«n Of Dorouian, and has been so much ail- 
mired a, to be termed the Roman Sappho. We have 
nothing however, left of her writingfbut a satirf or 

bllshedadeCT®™r‘.f“i."®’ Domitian, who pu- 

B„„. I- u*® ‘•anishment of philosophers from 

Bome^ which sat™ is to he found in Scaligert ApZ- 

*us AMlfr"- by Martial andfdo- 

on eon^ addressed a poem 

^.conjugal love to her husband Calenus, a RoVau 

Severvs, an ecclesiastical writer who 
flourished about the beginniag of the 5th century, and 
was contemporary with Rufinus and St Jcrom 7 He 
was the disciple of St Martin of Tours, whose life be 
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meiuu neglected. He bad little inclination for what i 
Mlled in toe schools the study of humanity, and mad 
but a small progress in the learned, languages, whici 
were to prepare him for the study of tlieologyr for whici 
profession his parents designed him. At the age of 16 
when he went to the academical school of Zurich, hi 
had not the smallest notion of the sciences, orof elegan 
literature, and consequently no taste foratudy. The firs 
incident that developed a bidden germ of ptolosophica 
^nius, ^ his meeting with Wolfe’s Metaphysics 
ton. was the birth of bis taste for science : but be wante, 
« guide, fhe clergyman with whom be lodged was at 
Ignorant man ; and toe academical prelections were, ai 
yet, above the reach of his comprehension. On the othei 

U whic‘l "** “®f ‘be ‘hing he liked, no< 

to which he had been accustomed ; and, moreover, 1 
ociable turn of mind led him often into company, where 
he lost much time in frivolous amusements, yet witlioul 
corrupting l«» morels. Who, that observed him at lliii 

tooTol’i r bis Eulogium, would have 

thought that Snlier would one day be numbered among 
the most knowing and wise men of his time ? The learn- 
ed Gesner was ihe instrument of Providence that ren- 
dcred Solzer s inclination to study triumphant over his 
passion for amusement and company. Animated by the 
counse s and example of this worthy and learned man 
he .applied himself to philosophy and^ mathematics with 
Arduiirp snd rffsuiii^d tli® bur^nii r»r * i* 
tore and the oriental languagU^^T 
oature became his noble ^d® to v„’!^^: pa,lrn^'Tn"e:! 

' ■ ‘“ti; 

gentleman at Magdeburff^^TI/”^**® 
quaintance of mSs„ “®- 

which opened to bis merit ®e* 



to toe emt^’r:f ‘•‘'® »PHl.Uon given 



. — ■“ unuer oiabmoud son ofS h • "i - ®opby with a great number o/*'* ^f®P*®“*“‘'''*pbilo- 

the first emperor of the dynastv of ,1® ® *»=> justly considered « ®f e.xcellent memoirs, and 

J-ords the close of the f.u’^to I^ntury ofthe"'"'''’’/ t But“hfsl "’'‘•Pby- 

egire . when that prince going to^eiesUn i"* °j **"® ^™"®b of semnee Hia®*"'"* ’’*? I!?* ®®'*fi"* '• t® 

Kalaf governor of that pro^ce* wL »ff ^ j l 1'''”® Arts is a valuahte a ^ Theory of the 

tW "0 ®®®nradv?rti^f o'f h *'’® '"•''®- ‘b® “r” nd scIene ‘'“j ^ b"®^- 

fort 1 ’"a* ®“* ”*®‘ him, deUvered th. k'® ®®'?l".« *"®® *'‘b true tas"e are “"'‘i * »®q“«in‘- 



commander 

b® Wit ;;;rXS:' 

to his descendants, and to other M.h '* P“®®«i 

18 chiefly confined to the Tnlbli. . P""®*®- It 



*“®qp®®.v confined to JheTuiki^^^^^ - 

bf’ s celebraiea ku b*®*^'*® ffionaixbs. 
at Winterthur, in the canto Pi“I®’®Pbcr, was born 
. Hewas the youngest o”f 2 c^h-}^’ ®®‘“b“ 16. 



tim second in 1774. We shall n ^ .“*®**®? *“ * 77 i. «*nd 
of the writings of M. Snizer- hnt ®’’® * '•‘“•og"® 
tioning his remarks on the Philoao!!h' *'®*P 
late Mr Hume as a work of re ^'®“' ^““y* ®‘‘ ‘b® 

®«<y 
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Silzci: cenco were its characteristical lines ^ an^ bis virtues 

II were animated by that sacred philosophy that forms the 
Suma tra. Christian, ennobles man, and is the only source of that 
* ' heart-felt serenity and sedate fortitude which support 

humanity, when every other object of confidence fails. 
His dying moments were culm, humble^, and sublime ; 
and when he expired, the placid and composed air of 
his countenance niade his mourning friends doubt, for 
some time, whether it was death or sleep that had su- 
spended his convei'sation. He had no enemy > and his 
friends were numerous, afiectionate, and worthy of the 
tender returns he made them. 

The king of Prussia distinguished him by repeated 
marks of munificence and favour. But his royal protec- 
tor had never seen him before the end of the year 1777* 
though he had been member of the academy from tlie 
year 1750. The audience, indeed, though late voucli- 
. safed, was honourable to M. Sulzer, with whom the 
monarch conversed for a long time with great conde- 
scension, 

SUM, signifies the quantity that arises fi-om the ad- 
dition of two or more magnitudes, numbers, or quanti- 
ties together. 

SUMACH. See Rhus, Botany Index, 

SUMATRA, an island of Asia, the most western of 
the Sunda islands, aud constituting on that side the boun- 
dary of the Eastern Arcliipelago. Its general direction 
is nearly north-west and south-east. The equatordivides 
it into almost equal part>, the one extremity being in 5. 
53. N. and the other in 5. 56. S. Lat. Acheen Head, at 
the north extremity of the island, is in longitude 95. 34. 
cast. It lies exposed on the south-west side to the In- 
dian ocean; the north point stretches into the bay of 
Bengal ; to the north-east it is divided from the penin- 
sula of Malacca by the straits of that name ; to the east 
by the straits of Banca, from the island of (hat name ; 
to the soutli-east by the commencement of what are cal- 
led the Chinese seas; and on the south by the straits of 
Sunda, which separate it from the island of Java. It is 
^ about 900 miles in length, but from 100 to 150 only in 
Gax^cer account had been given of this island by 

anjr Englishman till the year 177S, when Mr Charles 
Miller (son of the late botanical gardener) published an 
account of the manners of a particular district, in the 
68th volume of the Philosophical Transactions. These 
were the Battas, a people who live in the interior parts, 
called the Cassia Country, They differ from all the other 
inhabitants in language, manners, and customs. Thry 
eat the prisoners whom they take in war, and hang up 
tlieir skulls as trophies in their houses. He observes, 
however, that human flesh is eaten by them in terrorem^ 
and not as common food, though they prefer it to all 
others, and speak with peculiar raptures of the soles of 
the feet and palms of the hands. They expressed much 
surprise that the white people did not kill, much less eat, 
their prisoners. From this country the greatest part of 
the cassia that is sent to Europe is procured. It abounds 
also with the camphire trees, which constitute the com- 
mon timber in use ; and in these trees tlie camphire is 
found native, in a concrete form. It is remarkable that, 
in this state, it is sold to the Chinese at the price of 250I. 
or 300I. per cent.; but these dexterous artists contrive to 
fiirnish the Europeans with it at about a quarter of that 
price. In 1 783, MrMarsden, who bad been secretary to 
cjbe president aDdcouncil ofFortMaxlborough, published a. 



r ] SUM 

History of Sumatra, with very copious particulars of the Somatra. 
island. He represented it assurpassed byfewin the beau- * 

tiful indulgences of nature. A chain of high mountains 
runs through its whole extent ; the ranges in many parts 
being double and treble ; their altitude, though great, 
is not suHicient to occasion their being covered with snow 
during any part of the year. Between these ridges are 
extensive plains, considerably elevated above the surface 
of the maritime lands. In these the air is cool ; and 
from this advantage they are esteemed the most eligible 
portion of the country, are the best inhabited, and the 
most cleared from woods, which elsewhere, in general, 
throughout Sumatra, cover both hills and valleys with 
an eternal shade. Here too are found many large and 
beautiful lakes, that facilitate much the communication 
between the diflerent parts. The heat of the air is far 
from being so intense as might be expected from a coun- 
try occupying the middle of the torrid zone ; and it is 
more temperate than many regions within the tropics ; 
the thermometer at the most sultry hour, about two in 
the afternoon, generally fluctuating between 82 and 85 
degrees. Mr Marsden divides the inhabitants into Ma- 
lays, Achenese, Battas, Lampoons, and Rejangs ; and 
he takes the latter as his standard of description, with 
respect to the persons, manners, and customs, of the In- 
habitants. They are rather below tbc middle stature ; 
their bulk in proportion ; their limbs for the most part 
slight, but well shaped, and particularly small at the 
wrists and ancles ; and, upon the whole they are grace- 
fully formed. Their hair is strong, and of a shining 
black. The men are beardless, great pains being taken 
to render them so when boys, by rubbing their chins 
with a kind of quicklime. Their complexion is pro- 
perly yellow, wanting the red tinge that constitutes a. 
copper or lawoey colour. They arc in genernl lighter- 
than the Mestees, or half-breed, of the rest of India;, 
those of the superior class, who are not exposed to the 
rays of the sun, and particularly their women of rank, 
approaching to a degree of fairness. If beauty consisted- 
in this one quality, some of them would surpass our bru- 
nettes in Europe. The major part of the females are 
ugly, many of them even to disgust; yet among them, 
are some whose appearance is strikingly beautiful, what- 
ever composition of person, features, and complexion, . 
that sentiment may he the result of. Some of the inha- 
bitants of the hilly parts are observed to have the swell- 
ed neck or goitre ; but they attempt no remedy for it, 
as the.se wens arc consistent with the highest health. The 
rite> of marriage among the Sumatrans consist simply in 
joiniug the hands of the parties, and pronouncing them, 
man and wife without much ceremony, excepting tho: 
entertainment which is given upon the occasion by the 
father cd the girl. The customs of the Sumatrans per-- 
mil their liaving as many wives as they can purchase, or. 
aflbrd to maintain ; but it is extremely rare that an in- 
stance occurs of their having more than one, and that, 
only among a few of the chiefs. This continence they; 
owe, in some measure, to their poverty. The dictates- 
of frugality are more powerful with them than the irre- 
gular calls of appetite, aud make them decline an indul- 
gence from which their law does not restrain them. 

Mothers carry their children, not on the arm as our. 
nurses do, but straddling on the hip, and usually sup- 
ported by a cloth which ties in a knot on the opposite^ 
shoulder* The children are nursed but little ; are not^ 

confined. 
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fer Jf'’ \’‘7 5 *"«' >>"'■"? *«<■- 

I f.V” 1“ ‘ '® *®“" I®’™ to walk and 

sluft for themselves. Wben.cradtes are used, they swiDC 
suspended from the ceilings of the rooms. ^ ® 

llie Sumatrans are so fond of cock-fighting, that a 

to take the fiist opportunity of matching a cock for a 

tion ot Its being invulnerable. When .a cock is killed 
or runs, the other must have sufficient spirit and vigour 
loft to peck at him three times on his hLgreld 't ?» 
him for that purpose, or it becomes a drawnliattle • amt 
sometimes an experienced cocker will pice the he’ad of 

rrftrti' r"'' i" ®:‘®»"o;.:s i 

3f'‘viell;;::* “"“We to give this 

iohabitanUoffil:"tllLX„l';V;^^^^^^ 

|lice, it is tvitlf diffi" ity' ,he;T;eVS‘r* '"7" 
large rewiard which the Inill r P'^'-'a'Ied upon, by a 

methods of destroying them tiUffiev"?. 

-me p,,ticu.ar iitjui*;. i„ .hirl'Iv:'’Ljry^:;t:t;:'ed 

stroke of their fore paw the ^ oTa hie orTbnfl!' ’ " 
^d by S1n't'rihe''loml,’“ 

18 by this ilehiy aflorded to prepare for ibeVr ' I 
either by sbootin«p them «V ..I ^ de.struction> 

Sf r. isx i.“ ’XTh'. °Lz" 

IIS Mairtt . . > 
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of the deer. The bezoar-stone found on this animal I 
been valued at lo times its weight in gold : hU ol 

®" “’® “lide; and I 
at being taken off; It appears still darker, with strii 

the wtfer If"-t“h ‘ f '““7 : ‘‘ ®" “•® '“P 

tnc water. If it be infused m any liquid, it makes 

extremely bitter; the virtues usually litributed to tl 

stone are cleansing the stomach, creating an appetil 

and sweetening the blood. ® «»ppeui 

Th?2,!l “>®y Imve a greater variety than of beasi 
Ibe coo-ow, or Sumatran pheasant, is a bird of uncor 
mou beauty. They have storks of prodigious size p« 

3d 3 • ‘he Wrgcftcocks I.;7l 

birds^’dlr^''’.*'?*’"’’ varietv of sn.u 

tv nr’il. ^'■®'” ®“”> *"<1 ‘listiiiguished by 'the ben 

ty of their colours. Of the reptiles, they hal livVr 

inCi 'anil ®".'"r'*®"*- 'I’l'® island swarms'wii 

mmmi 

wood,asebly, p|fe ‘ li .P' f ■‘P‘cies o 

..j b".Vf: “’g s 

tin, iron, couner anri i* i *. ^uld. 

P 0. US'; ^ 

1.3 " i:.,,;':.', iz, 

ous to the presidency oi'Fnrf Af* conlign- 

mcrchants repair arfnuallv f to nhicli ihc 

and such otheTlricHtt “ T ®^ "P^m. 

give for them gold of to ,3 ."‘“l''''' 

little or no alloy. 'J’|,e. *s to contain 



l-vompted asseage"liir;i:::" wlTh u.e'tem:';'' I**:-''’ f"’® '’®^ ">®m ImTd ®'- a"' 

at hand, and perishes in the indulgence Tl"’^" 'T'"r r‘*® ®’’ "® *'*®y. 'J’lie niiive in'l'*i''”^* * r *° 

subsistence is most probably t|,e uiiforti'm / ? "®^ dtsposition prevents them from 'i' “ "® 

with whieh the wooils al.ounl Tl -v , ! * "'7 7 " ’*“®®‘®"‘ '® *“Pply t ,e ,Td ""®f‘"’S ">an il 

alluring then, to their fate by a fasdiLiin, '®'®‘'''®'' a.® men a^yct utildig|„e„ 'j ® “ ia< 

ar to what has been supposed of the sn-ike^- 'I'l’ '8®"vant of the bill exteiU tfVl 
Mr Warsden, << I a,„ Jncredulou, ennm’b e ’ ®ountry inhabited by them Vt a'lvantages of tl, 

the idea with contempt, havino myself ol.te ^®’‘*®" ®»m“'y are alnio t Im ^ ''■a<l»ig to th 

when an alligator or a oroeo.lilc in ie’ ^ "‘a‘ ®®a®‘y path to a sin I . i affording only 

uttoiS,:.';"' V'’'--’' and nunibert'Ie li:*! P-aution fd 1 rr.'.V:.’.!’®* !>®-®veranc, 



the amphibious monsleiMbllf^ll’ ’’r’T*"'' 
they drop wliid, “j ® ffwour them as 

unavoidable.” These aVli!',:"'' ."r’'’.®*- -»'vr almost 
loss ol many inimliitants, fieqiienilvVT* ?®®a®"m the 
pie as they bathe in the riveT are ^,':®‘''®y'"g 'I’e peo- 
lar custom, and which the ner’ ,®®®'’‘*’?g '» 'beir regu. 
?‘'vndlng it cannot dH::Kl:--'ence of the rlk 
■dea of their sanctity also preserves tl‘ l®"P®'^'i'io'>s 
^on, although, with a book ofsnff;* ' ^''®"’ molesta- 



and studied precaution^ **il 5 perseverance 

futnisb, and such discov^^'T’V'’® ®''”a®'®® "'ey 
amply compensate for the diffi'*’ b' ^*i "'®*'® ®® 'V"uld 
The gold merchants who eo^ 'r‘ ''"* ‘“''‘®8 'o them, 
and '®®® vichcouqtries, givelt 'T “•®'"®ighl,o,iri„g 

mlity of procuring gold ^rho,r ®"®“'>‘® «f the fa- 
Jons, and would he ‘altoifethpr 7 marvel- 

V"®® »'■ 'hat metal producid kT.if-- 7’,*'' <l“an- 
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containing gold. The natives, he confesses, have no 
oral tradition on the subject *, and we have elsewhere 
made it probable that Ophir was situated in a diO'erent 
quarter of the world (see Ophir). Besides the metals 
and different species of wood which we have mentioned, 
Sumatra produces sulphur, arsenic, saltpetre, and bees* 
wax, with edible birds-nests, which are there commodi* 
ties of great importance (see BiRDS-Nests'). 

The English and Dutch have factories on this island; 
the principal one of the former being Fort Marlborough, 
on the south-west coast. The original natives of Suma- 
tra are Pagans ; but it is to be observed, that when the 
Sumatrans, or any of the natives of the eastern islands, 
learn to read the Arabic character, and submit to cir- 
cumcision, they arc said to become Malays ; the term 
Malay being understood to mean Mussulman, See 
Acheen. 

SUMMARY, in matters of literature. See A* 

BRIDGEMENT. 

SUMMER, the name of one of the seasons of the 
year, being one of the quarters when the year is divided 
into four quarters, or one half when the year is divided 
only into two, summer and winter. In the former case, 
summer is the quarter during which, in northern cli- 
mates, the sun is passing through the three signs Cancer, 
Leo, Virgo, or from the time of the greatest declination, 
till the sun come to the equinoctial again, or have no 
declination ; which is from about the 2 1st of June till 
about the 22d of September. In the latter case, sum- 
mer contains the six warmer months, while the sun is on 
one side of the equinoctial ; and winter the other six 
months, when the sun is on the other side of It. It is 
said that a frosty winter produces a dry summer, and a 
mild winter a wet summer. 

SuMMER-Islands. See Bermudas. 

Summer Red-Bird, See Muscicapa, Ornitho- 
logy Index, 

SUMMIT, the top or vertex of any body or figure, 
as of a triangle, cone, pyramid, &c. 

SUMMONS, in LaWy a citing or calling a person 
to any court, to answer a complaint or to give his evi- 
dence. 

Summons, in Wat\ To summon a place is to send 
a drum or trumpet to command the governor to surren- 
der, and to declare that if the place be taken by storm, 
all must submit to the mercy of the conqueror. See 
Capitulation and Chamade, 

SUMMUM BONUM, in Ethiesy the chief good. 

SUMP, in Metallurgyy a round pit of stone, lined 
with clay within, for receiving the metal on its first fu- 
sion from the ore. 

Sump, in the British salt-works, where sea-water is 
boiled into salt, is the name of a sort of pond, which is 
made'at some distance from the saltern on the sea-shore, 
between full sea and low-water mark. From this pond 
a pipe is laid, through which, when it is full sea, the 
water runs into a well adjoining to the saltern ; and 
from this well it is pumped into troughs, through which 
it is carried to the cisterns, in order to be ready to sup- 
ply the pans. See Salt. 

Sump, in Miningy denotes a pit sunk down in the 
bottom of the mine, to cut or prove the lode still deeper 
than before ; and in order to slope and dig it away if 
necessary, and also to drive on the lode in depth. The 
,4ump principallv serves as a bason or reservoir, to collect 
Voi. XX. Part I. f 
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the water of a mine together, that it may be cleaned out 
by an engine or machine. 

SUMPTER HORSE, is a horse that carries provisions * Sunda- 
and necessaries for a journey. islands. 

SUMPTUARY LAWS {Leges Sumptuariee'), are 
laws made to restrain excess in apparel, costly furniture, 
eating, &c. 

Most ages and nations have bad their sumptuary 
laws ; and some retain them still, as the Venetians, &c. 

But it is observed that no laws are worse exeeuted than 
sumptuary laws. Political writers have beeu.much di- 
vided in opinion with respect to the utility of these laws 
to a state. Montesquieu observes that luxury is neces- 
sary in monarchies, as in France, but ruinous to demo- 
cracies, as in Holland. AVith regard to England, whose 
government is compounded of both species, it may still 
be a dubious question, says Judge Blackstone, how far 
private luxury is a public evil ; and as such cognizable 
by public laws. 

The sumptuary laws of the ancient Locnaii legislator 
Zaleucus are famous : by tliese it was ordained that no 
woman should go attended with more than one maid in 
the street except she were drunk : that she should not 
go out of the city in the night, unless she went to com- 
mit fornication : that she should not wear any gold or 
embroidered apparel, unless she proposed to be a com- 
mon strumpet ; and that men should not wear rings or 
tissues except when they went a whoring, &c. 

Among the Romans, the sumptuary laws were very 
numerous : By the Lex Orchiuy the number of guests at 
fensts was limited, though without any limitation of the 
charges: by the Fannian jaw, made 22 years after- 
wards, it wks enacted, that more than lO asses should 
not be spent at any ordinary feast : for the solemn feasts, 
as the Saturnalia, Sec. an hundred asses were allowed ; 
ten of which, Gellius informs us, was the price of a 
sheep, and a hundred of an ox. By the Didian law, 
which was preferred 1 8 years after, it was decreed, that 
the former sumptuaiy laws should be in force, not only 
in Rome, but throughout all Italy ; and that fur every 
transgressiorf, not only the master of the feast, but all 
the guests too, should be liable to the penalty. 

'1 he English have had their share of sumptuary law.s, 
chiefly made in the reigns of F*.dward HI. Edward IV. 
and Henry VHI. against shoes with long points, short 
doublets, and long coats ; though all repealed by sta- 
tute I Jac. I. c. 25. As to excess in diet, there re- 
mains still one law unrepealed. Under King Henry IV. 

Camden tells us, pride had got so much into the foot, 
that it was proclaimed, that nc» man should wear shoes 
above six inches broad at the toes. And their outer 
garments were .“o short, that it was enacted, 25 Ed- 
ward IV. that no pei*soii, under the condition of a b»rd, 
should from that time, wear any mantle or gown, un- 
less of such length, that standing upright, it might co- 
ver ihe lower part of the trunk of his body. 

SUN, Sol, ©, in Astronomy y the great luminary 
which enlightens the world, and by its presence consti- 
tutes day. See ASTRONOMY Index, 

Mock-SuN, See Parhelion. 

Sun-Fishy a species of shark. See Squalus, Ichthy- 
ology Index, 

See Hemanthus, 1 

Suv-uew. See Drosera, J 

SUND A- ISLANDS, a general name for a cluster of 
B islandi 
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gnpcrior SuflfRlOR, in Scots Law* Se« LaW, N® clxiv. 3. 
n clxv. 2. and clxvl. 

SupersU- SUPERLATIVE, in Grammar, one of Ibe three 
, degrees of comparison, being that inflection of adjective 

nouns that serves to augment and heighten their signi* 
fication, and sbotrs the quality of the thing denoted U 
be in the highest degree. See Grammar. 

SUPERNUMERARY, something over and above 
a fixed number. In several of the offices are snpernu* 
merary clerks, to be ready on extraordinary occasions. 

SUPERPARTICULAR proportiok, or Ratm, is 
that in erhioh the greater term exceeds tlie less by 
unit or 1. As the ratio of i to 2, or 2 to 3) or 3 to 4, 
&c. 

SUPERPARTI ENT PROPORTION, or Ratio, it when 
the greater term contains the less term once, and iea\'es 
some number greater than i remaining. As the ratio 



of 3 to 5, %vlilch is equal to that of l to i-} ; 
of 7 to 10, which is equal to that of i to l4, &c. 



SUPERSEDEAS, in Law, a writ issoed in divers 
cases, importing in general a command to staf or forbear 
some ordinary proceedings in law, which in appearance 
ought to be done or pursued, were it not for the cause 
whereon this writ is granted. 

Thus a man regularly is to have a surety of peace 
against him of whom he will swear he is afraid ; and 
the justice required hereunto cannot deny it him : yet, 
if the party he formerly bound to the peace, either in 
chancery or elsewhere, this writ lies to stay the justice 
from doing that which othenvise he ought not to deny* 
SUPERSTITION, a word that has been used so io- 
definitely, that it is difficult to determine its precise 
meaning. From its resemblance in sound to the Latin 
word superstes, ** a survivor,” it is evidently derived 
from it, and different attempts have been made to trace 
their connection in signifleation. Balbus, in the dia> 
logue De Nature Dewm of Cicero, says, that they who 
prayed and sacribced whole days that their children 
might survive them, were called superstitions. Laotan- 
tins censures this etymology, and says they were not 
called superstitions who wished that their children might 
survive them (for this we all wish), but because they 
w’ho survived their parents worshipped their images. 
Others again say, that superstition is derived from 
perstes, because it consisted in considering the dead as if 
they were alive. But these etymologies are solely con« 
jectural \ and we consider conjectures as absurd in phi* 
lology as we do in science ; they may mislead, but are sel- 
dom of any benefit. The usual meaning affixed to tbo 
word superstition, both in the Latin and English lan- 
guages, is so different from sitperstes, that its change of 
meaning most be owing to some accident which it is in 
vain to inquire after. If we had not known that the 
word paganus, “ a pagan,” was derived from pagus, “a 
village,” because the heathens in a certain period of the 
Christian history lived in villages, the whims and fancies 
of etymologists would not have thrown much light on 
the subject. 

Without labouring, from the aid of etymology, to de- 
fine superstition, which is a word of a very extensive sig- 
nification, we will consider to what objects it is applied ; 
and then, by observing what is common to them all, we 
shall be enabled to fix with some degree of precision the 
meaning of the term. We apply it to the idolatry of the 






heathem $ we apply it also to the Je^s^ who made the will Sependl 
of God of no offset by their tradltiens) and snbstltnted tion. 
ocremonies »n place of the religion of their fathers. We v "■! 
say abo that Christians are guilty of superstition ( the ! 

Roman Catholics, who believe in transubstantiatiuti and i 

in the efficacy of prayers to saints ; and those Protestants 1 

who esteem baptism and the Lord's supper, and the 
pnnctoal performance of other ceremonies, without re- I 

gard to morality, as sufficient to ensure salvation. Those 
persons are also reckoned superstitious who believe, with- 
out any evidence, that prophecies are still uttered by 
the divine inspiration, and that miracles are still per- 
formed. The word is also extended to those who be- 
lieve in witchcraft, magic, and apparitions, or that the 
divine will is declared by omens or augnry ^ that the 
fortune of individuals can be afiected by things indif- 
ferent, by things deemed Inoky or unlucky, or that dis- 
eases can be cured by words, oiiarms, and incantations^ 

Through all the particulars which wo have enumera- 
ted, there runs one general idea, the belief of what is 
false and contrary to reason. From this, however, we 
must not suppose that whatever is false and contrary tc 
reason may be denominated superstition. We think 
that it is false and irrational to suppose that there ever 
lived on earth a race of men who walked on one leg, 
and had their eyes in their breast •, or that there were 
giants 90 feet high : yet we do not call the pbiloso- 
pher who believes these chimeras snperstitions, but cre- 
dulous. Superstition has always a reference to God, tc 
religion, or to beings superior to nftan. We do not how- 
ever distinguish all false aud irrational opinions in reli- 
gion by the name of superstition. We do not, for in^ 
stance, apply this name to the opinions which some of 
the ancients entertained, that God is the soul of the 
world, and that men are only portions of him separated 
for a time, or that the soul after death lives successively 
in difierent bodies* If we examine the subject with 
more attention, we shall discover that the foundation of 
superstition is ignorance of the moral attributes of God ; 
for we never say a man is superstitious for entertaiding 
erroneous opinions of the natural attributes of God. 

Some of the Sociniah^s have denied the prescience of 
God 5 and a French philosopher has not only rejected 
the belief that He is a spirit, but has presumed to say 
that he is composed of a species of crystals* The first 
of these opinions discovers very imperfect ideas of Ood^ 
and the second is the height of impiety and absurdity ; 
yet the Bocinians have not been accused of superstition, 
nor can this French philosopher be suspected of it* Wo 
do not call every false opinion eonoerntUg the unity or 
moral attributes of God by the name of superstition, as, 
for instance, the opinion which some sceptics have sujv 
ported, that God is dot good j for, as was mentioned 
before, superstition always involves the idea of creduli- 
ty. It does not consist in falsely denying that God pos- 
sesses any particular moiwl attributes, but in believing 
more than what is true concerning them ; in forming' 
mean, unworthy ideas of them j in supposing that be is 
guided by blind passion like mankind, and enjoins upon 
liis creatures commandments which are irrational and 
absurd. 

As superstition arises from ignorance and credulity ia 
the understanding, so it has also a seat in the passions* 

Fear has been commonly considered as a passion of the 
human mind from which it chiefly derives its origin ; 

B 2 a^id 
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and there is no doubt that more superstition has arisen 
^ trom fear united with ignorance and credulity than from 
^y other passion. Yet it would certainly be impro- 
pel to exclude all other pawions. We cannot account 
for the superstition of the Egyptians, without supposing 
tbf N r Krati'ude. They worshipped 

over^ielund o“f ‘‘f «"d abundance 
„ Egypt i and they worshipped some ani- 

mals, merely because they prevented the increasrof 

theTbis "‘h’“ ’ " "''!i ‘'•®y 

^ Havi„o!lm“** ' ‘'®*‘''®y®‘‘ ‘''® *gg» «< ‘he cVocodile. 

Waving thus endeavoured to analyze the ideas com- 
prehended under .he word superstiL, we m“y sum 

superioi to man, and extends to our religious oDininn« 
^rsh.p, and practices; and may be defiSrZ ! 
mans ami a, liona anting from mean ami defective idL, 
of the moral attributes of God. Let us annlv .1^, Xfi 

r "Jr;'" •' 

=il!iSi;3s 
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al!^ He purifies himself with onions; 

fn theiTbi^r^S* he ®pil* 

n hl dalrf TK ®h.racter of superstition 

^ Theophrastus. All these whimsical ce- 
remonies were done to prevent mischief, and to avert 
the wrath of the gods; and therefore perfectly corres- 
pond with the definition given above. ^ 

o„:7 '“ ®"'j'"®®®*“n ‘otonsidera little the superstitious 
SbleMial P,™'V"® “"“"g Jews and ChristUns,to be 
ideas nf lb ey have all arisen from mean and absurd 
ideas of the moral attributes of God : for they have oe 
nerally enrerta.ned noble opinions of his nlreral atfr!-' 
butes. 1 he Jews considered God as a r!' 

Tm o/h"* * P’’®'*''®®.''®"/®'- their nation in preferenceTo 
to mlr^rCfty" iri'R""*' r""’*' ®®®®"’®"y 

prevailed upon by the importunity of on7de"d°m'a“n 
assist another, or as a Hei.,» „i.J ■ "®““ *" •“ 

fatigued with hearing prayera conltaniT'*"H *** 

11'“''“ "f e»r»g fo tJ, J'.fc.T.!''''' 

L-,: T.irazrrrs S'"; » s.rrri;''" 

)ni6s- tfb (rswmo a_ - cncc to 



hating those iust ideas i i • , , ror not 

tained by open ng * 6 bt ' I. ’ ^ ‘'®®® ®h- 



:ssri?ic:— 

r.?!!' he termed vu/sar L. "'.® “"'ers which 



a variety of ceremonies; to form' ZoT‘ •‘*''*7"®* 
as essential to the worship of God’- tl.r"^’ 
as a vainglorious Beimr ^ Tl ai‘ , treating God 
to extirpate herlic! This J ’* “'eir duty 

and revengeful Beino Fv ** ®”PP"*"’>f (iod a crue^ 
arc sorry to sa -, a g"tt *>“-•«"•», w. 

we have not yet learned to con ” 1 **“i^*’|'**^*°” remains; 
m to be worsliipped in spirit and'fiuruth a‘s “ 
benevolent Being; and hence ,, I"i.^“’ “ P“®® 



name superstition to pory,i::il ;"y::f:|!7„;PP'y 
the ancient philosophers after mn I . J ' '”“t all 

tlon, concluded to he tr’ue c„uM n “'“‘'5' *"*' 
credulityand inattentiorbut Zm i^— ‘™’" 

speak very properly. ho^JelV . 7. *':?‘;‘-®“- We 



-y be termed - “mci. 

about the whole day O which he wafks f ^he most trivial ournn * ‘he lawa 

the most 
evi- 



" •eauici irar in 
about the whole day. 
road, he will not advance a 
stones over the road. If hg 



- weasel should 7roZhl ambition . 

stones over the road ' Tf '’® “"•»'»» tbr^ ®*'®*®>-«!j"ar.v falts upon the most‘° ''’® "’®*‘ 

he rears a place Tf devotit^ ? “^P®“‘ *" bou" , ""'i V'<= belief „f witclilrafrrr evi- 

bis house often, will „ot s?t ®P“‘- He purifies b* resolved imi 7'*"''"’"*’ ""•* '''« 

dead person. He s anv!„ T’" * oe tic I. a J” ®"PP.®'® "'»t God wouW c„„ **"’® Peinciple. 

his dreams, will not 7'®“ *^®"‘ ‘be interpretation P 1^“'"® '"'®ehlef, and of ml. " "’‘'"'oale the power of 
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Sapersti- same objection rises against the second-sight as against 
the belief of vulgar prophecies, and may also he extend- 
* ' ’ ^ ed to omens, to astrology, to things lucky and unlucky, 

to fortune-telling, &c. As to the different devices and 
charms for preventing and curing disorders, they re- 
semble in every respect false miracles. 

A judicious history of superstition would he a curious 
and entertaining work, and would exhibit the human 
character in a remarkable point of view. Superstition 
is most prevalent among men of weak and uncultivated 
minds j it is more frequent in the female sex than among 
menj and abounds more in the rude than in the refined 
stages of society. The general features of it have been 
the same in all ages*, hut it assumes certain peculiarities 
according to the diversity of character of different na- 
tions. It gained admission into the science of medicine 
at an early period. He who was endowed with supe- 
rior genius and knowledge was reckoned a magician. 
l)r Bartolo was seized by the inquisition at Rome in the 
last century, because he unexpectedly cured a nohle- 
Jfmehe$ter m^n of the gout. Diseases were imputed to fascination, 
Tramae- hundreds of poor wretches were dragged to the 

stake for being accessary to them. Mercatus, physician 
to Philip II. of Spain, a writer of uncommon accuracy 
and information, appears strongly inclined to deny the 
existence of fascinatory diseases : but he is constrained 
to acknowledge them for two reasons; ist. Because the 
inquisition had decided in faveur of their reality; idly, 
Because he had seen a very beautiful woman break a 
steel-mirror to pieces, and blast some trees by a single 
glance of her eyes. 

As the opinions concerning the cause of diseases were 
superstitious, those concerning tiie method of curing 
them were not less so. In the Odyssey we read of a 
cure performed by a song. Josephus relates, that he 
saw a certain Jew, named E/eaxar^ draw the devil out 
of an old woman’s nostrils by the application of Solo- 
mon’s seal to her nose in presence of the emperor Ves- 
pasian. Many different kinds of applications were used 
for expelling the devil. Flagellation sometimes suc- 
ceeded admirably; purgatives and antispasmodics were 
other modes of discharging him. Dr Mynsight cured 
several bewitched persons with a plaster of assafeetida. 
How the assafeetida was so efficacioii'*, was much dis- 
puted. Some thought the devil might consider so vile 
an application as an insult, and run off in a passion ; but 
others very sagely ob'ierved, that as tievils arc supposed 
to have eyes and ears, it is probable they may have noses 
too. 

Nor was it only in medicine these superstitious opi- 
nions were entertained ; they prevailed al'io in natural 
philosophy. The pernicious effects in mines, which we 
now know are occasioned by noxious air, were confi- 
dently imputed to the demons of the mine. Even Van 
Helmont, Bodinus, StrozZa, and Luther, attributed 
thunder and meteors to the devil. Chemists were em- 
ployed for centuries in search of the philosopher’s stone; 
with which they were to do miracles. It was a com- 
mon question among philosophers in the 171I1 century, 
whether the imagination could move external objects; 
a question g»-nerally decided in the affirmative. 

Though superstition be generally the mark of a weak 
mind, such is the infirmity of human nature, that we 
find many instances of it among men of the most sublime 
genius and most enlightened minds. Socrates believed 
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that he was guided by a demon. Lord Bacon believed Super^ii- 
in witchcraft ; and relates that he was cured of warts by lion 

rubbing them with a piece of lard with the skin on, and ? 
then nailing it with the fat towards the sun on the post . . 

of a chamber window facing the sun. Henry IV. one 
of the most illustrious of nionarchs, was very uneasy be- 
fore his assassination on account of some prophecies*. 

Sully declares, that one of the considerations that kept^ 
him faithful to his master in the most unpromising state 
of his affairs, was a prediction of La Brosse, that Henry 
would make his Jortunef. The astrologer Morin di-'f’^^* 
rected Cardinal Richelieu’s motions in some of his jour- 
neys The enlightened Cudwortli defended prophe- ^ . 

cies in general, and called those who opposed the belief^^ 
of witchcraft by the name of atheists ; and the predic- 
tions of Rice Evans have been supported in the present 
century by the celebrated names of JFarburtonv^n^ Jor- 
tin. Dr Hoffman, the father of the Modern J'heory 
and Practice of Medicine, in a dissertation published in 
the large edition of his works in 1747, says, that the 
devil can raise storms, produce insects, and act upon the 
animal spirits and imagination ; and, in fine, that he is ' 
an exccUent optician and natural philosopher on account 
of bis long experience. Dr Johnson, the leviathan of li- 
terature, is supposed to have believed in the second sight. 

With respect to the eflects of superstition on the hu- 
man mind, they are indeed deplorable. It chains down 
the understanding, and sinks it into the most abject and 
sordid state, ami keeps it under the dominion of fear, 
and sometimes of cruelty. Where once it takes posses- 
sion, it has a tendency to become extreme, and gener- 
ally becomes so intolerahle,> that men of reflection and 
learning conspire its destruction. The Christian reli- 
gion gave a violent shock to the lieathen superstition; 
the reformation in a great measure demolished the su- 
perstition of the church of Rome ; and the superstition 
which remained among Protestants after thehr separation 
from that churdi has been gradually yielding to the in- 
fluence of enlightened* reason; or to the bold and daring 
attacks of infidelity and deism. We behold the pros- 
pect of its ruins with pleasure, and thank the deists for 
their zeal; hut it is from the firm hope that the religion 
of Jesus will arise in nil its beauty and simple majesty, 
and be admired and respected as it deserves : for mean 
and contemptible as superstition certainly is, wc would 
rather see men do what they reckon their duty from su- 
perstitious principles, than see anarchy and vice prevail, 
even though attended with all the^ knowledge and li- 
berality of sentiment which deism and infidelhy can in- * 
spire. 

SUPERVISOR, a surveyor or overseer. 

SUPINATION, in Anatomy^ the action of a supina- 
tor muscle, or the motion whereby it turns the hand so 
as that the palm is lifted up towards heaven. 

SUPINE, in Latin grammar, part of the conjugation 
of a verb, being a verbal substantive of the singular num- 
ber and the fourth declension. 

There are two kinds of supines; one, called the first 
supine, ending in um of the accusative case, which is al- 
ways of an active signification, and follows a verb of 
motion ; as ubiit deambulatum. The other called the 
last supine, and ending in u of the ablative case, is of a 
passive signification, and is governed by substantives or 
adjectives ; facile dictui, &lc. * 

They have their name, says Probus, and after him 

Vossfus, 
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Vbssiiw, yuorf ad instar supinoram el otiosonm homi- u> that wrr«* ^ 

num omnia habent confusa : or, accordinir to Pri«ci»n »..l *' * *»y o® Savioor, the nectssiti 

^<,uod naseantur a parUii<> suZ Z’ •" •*=- 

peUata sunt, quta tn tnfimo loco sitn, totani conju^ationts 
molem siisctpwnt. *' * 



Z\T T. Saviour, the newftslt] 

milcaYcned bread is certainly cqoal to that of wine^ 
luted by water. 

blood and water which flowed from the aide of our J 

Ibc absence ofleaven is emblematical of no particu 
cij^umatance in Hia p.r.ion. This argamen^for 
mixture is as old as the era of St Cyprian, and has si, 
hero frequentljr urged with triumph by those wlio sun 
pen*.ved not its weakness. The flowing of t“e bl. 

loe outward part is bread and wine, and the in'ward part fh’*’ r®”‘ oH "how I 

or thing s gnified the body and bUd o/ Cl rlT th^c^ w' "/ ’«*« •" H.r«cra„e»t b7e. 

t o majority of Christians believe to bei„so7e UZ ot 0^^* m‘ ‘ «r‘‘"g»fWood and wat7r 



mo! cm suscipwnt, 

vAV** Suppers that are hea- 

vy should be avoided, because the stomach is more op- 
jessed w.tl, the same quantity of food in a horiiontal 
posture than in an erect one, and because digestion goes 

They should be eaten long enough before bed-time, that 
they my be nearly digested before going to sleep: and 
then a draught of pure water will dilute that which re 
mams m the stomach. 

SuppES of the L^d, otherwise called the Eucharist 
IS a sacrament ordaiyd bar Chris, in his church, of which 
the outward p«t is bread and wine, and the inward part 
or thing signified the bodv and hW/l ri.-r.a _ ?• i 



Controver- 



cuc majomy or t^hnstians believe to be In some ' 

other taken and received by tbe faithful mm • 

See Sacrament. ^ communicants. 



ui iiiauKir 

an occasion of hatred. The outwariri' cither restore 5 It 

e7L7i >>ave e,u«ny tS: Z olTlrTe"!^""''’ 



our Saviour j whilst the Greek church fn J 1 
some Protestant societies in nartie, 1 and 

church of Rome irrensurin/a^ 
not the wine with wa^raslevL.t” 
primitive practice. See Eucharist® 

«d and brek7:„TX^"tSM’■'^ T 

not be questioned j for at the time of 
this ordinance was iostitated fh passover, when 
» Exod, bread to be found in Jerusalem j«avened 

*“• 15. ip. the evidence is not so decisive it i. ”7 'j '“P> 
have observed nnder tt arHde eTw 
primitive Christians used win^dilm^ 
t/n MuA. 7® ™«; '■elieve MaimonidesV it^J “"t* 

mm. custom of the Jews, as well at tL 1 general 

ordinary meals, to add a little w»i ^*7*®?'' “ at their 

account of its great strenatb , x..! .'7 .‘.'’®"‘ 



J- I ® “"Jeetions to the n 

tionaWy' haULr,l!5' primi«ve77nd’wl* 

pj-ali^^mr^iitre^ 

hut let the advocates for ant.o..-. T " ^ ®'*"" 

them either restore, togethe7w7lMhe7'""?‘'"‘ ’ '* 
use of unleavened brea^ 



last acknowledgenicn”,u7r!!d j’’?"'”'"®"'- 
would not involve ZlZL S *'-®: 

they cannot be extricated If **e» from whici 

unleavened bread br.b,olutelv ®"P - 

of the sacrement, why „t7L" '* ' 

ofJudaa? why not tC n.^ 1 “I® ‘I’® g™pe> 

was used by our Saviour a^nd wh"^ "'"® 
found ? • *“'* ’’here « that wine to bt 

sign of the LoJd’s'^^p7erare7"®t7'”“‘’^"^ 
f-ompared W|-th those whfehTave b * '"'Portance when 
mg the inward part or thing s7nifiri" 
hasten to give as comprehens!^ ^ **'®*® "« 

" oJr BI ad-uit.’"’' " ‘'■® 

trayid, -Too'k bi7ad 'and hi' .“d ''®"*® '*«- 
f ye it ,0 the discSs, an^S'; '*> 



t tr^ ‘"cre 18 
4 aom. It. .1 
M ffufrsf. ‘“at our 



w» Hiere- 
urtam. 



acconnt'onts7r;;t »:X l“.\":'®:^ ‘.hair w7„e on blooVT'?,’ Dri„k7e7n7f1. 7 «“'® 

done, or that it was done^bv ’ alwaus the r ^ - ^ Testament, which is shf.d°r ^ 

there is no clear evidm ^ ^(^vtour in particular T **“8-” Su^h watf ilf for 



Save often heard wiAU^Sl^T ‘I-'® «®®o«„t7‘ I*'®®**-! “’® 

Jse7 CeWad7 f7 i? 



(A) Some over-zcalous ProteZrT*~~ 

« have indeed affirmed, that it 



V ~ V .vaniK ana at L.ukfa Tk * • •••*,^ 10 , 01 

"Inch Christ blessed and b™ke that “ ‘''® '>"«<* 

•>ody, and tbe wine over wh7l. ba^ *' 'l®™ 'u* 

»‘yles his blood of the new restam^* '’® 

reasonable de^^t (a) : bw7n »W ’ ®f "» 

*”’'ru* *’®®" **’® anl>joct of manv coni**'** *^®^ became 

-^®cBurcHofRie,:b 7 Wr^^^^^^^ 

^ration, 



wosnotthe consecrated bread and wine, but 

those 
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Supper, cratlon, Jesus Christ, God and man, is really, truly, 

* * aud substantially, contained under the outward appear- 
ances of the bread and wine, informs us, that about the 
middle of the mass, when the priest, taking into his 
hand, first tlie bread and then the wine, pronounces over 
each separately the sacred words of consecration, the 
substance of these elements is immediately chatiged by 
the almighty power of G(mI into tluj body and blo<Kl of 
Christ j but that all the outward appearances of the 
bread and wine, and all their sensible qualities remain. 
This more tlian miraculous change is called TRANSUB- 
STANTIATION j and is founded on the philosophy of 
Aristotle, which resolves all ImmUcs nuUter and form 
(see Metaphysics, N® 142 — 150.) > for it is only the 
matler or imperceptible substance which supports the 
forms or sensible qualities of bread and wine, that is 
changed into the substance or matter of the body and 
blood of Christ, so that this divine matter, coming into 
tlic place of the former earthy matter, supports the same 
identical forma which it supported. Hence we are told, 
that Jeans Christ, now present instead of the bread 
and wine, exhibits himself to us under those very same 
outward forms or appearances which the bread and wine 
had before the change.” 

Could this doctrine be true. It would he abundantly 
mysterious *, but to add to the mystery, we are farther 
informed, that under each kind is contained Jesus Christ 
whole and entire, his body and blootl, his soul and di- 
vinity*, so that when a man cats what has the appearance 
of a wafer, he really and truly eats the body and blood, 
the soul and divinity, of Jesus Christ *, and wl>en be af- 
terwards drinks what has the appearance of wine, be 
drinks the very same body and blood, soul and divinity, 
which not a minute perhaps before he had wholly and 
entirely eaten ! The ingenious author from whose work 
we have taken this account of the Romish doctrine con- 
cerning the real presence, may perhaps reject our infe- 
rence that die orthodox members of his church must 
believe the soul and divinity of Christ to be eaten and 
drunk In the Lord's supper 'y but be cannot deny that, 
according to his statement of the Catholic faith, the soul 
and divinity are both received whole and entire into the 
stomach of each communicant. He says indeed, that 
“ communion consists in receiving Jesus Christ whole and 
entire, his sacred body, his precious blood, his blessed 
soul, and his adorable divinity, into our souls but that 
which was formerly bread and wine anquestionably goes 
into the stomachs of the communicants y and since, ac- 
cording to him, it is now the body and blood of Christ, 
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the soul and divinity must go thither with it, for these Supper 
four cannot be separated. This our aut^r himself * 
grants. “ The Scripture (says he) positively declares, 
that Christ rising agaiti from the deady dieth no more; 
death shall no more have dwmnion over him (Rom. vi. 

9.). Consequently his body, his blood, and bis soul, 
shall never more he separated from one another \ and 
as the union of his divine and human natures ean never 
more be broken, so neitlier can these, his two oatares, 
united In his divine person, be ever separated. From 
this it necessarily follows, that wherever the body of 
Christ is, there abo his blood, his soul, and his divinity, 
must of necessity be in like manner.” 

Now, whether we suppose, with our antbor, that the 
soul and divinity of Christ directly carry his body and 
blood with them into the human sool, or, trusting, in 
some degree to the evidence of sense, believe that the 
body and blood carry his soul and divinity with them 
directly into tlie stomach of each comimmicant— is it 
credible, is it possible, that tlie high and lofty One, who 
inhabiteth eternity, and whom tiie oracles of truth as- 
sure us that even the heaven of lieavens cannot contain, 
should be substantially received whole and entire Into a 
finite spirit like the huroan soul, or into a body so limi- 
ted as the human stomach ? Our author says it is ; de- 
claring that, “ by the blessed presence of Jesus Christ, 
whole and entire within nsy are communicated to oaf 
souls all the heavenly graces which are the effects of the 
holy communioa : such as the sanctification of the soul 
by an increase of justifying grace ; the rendering of it 
more pure, more holy, mere beautiful, more agreeable, 
in the eyes of God ; the cleansing of the sonl from all 
Utose venial sins and imperfectroos of which ire repent, 
and preserving us from falling into mortal sins *, the 
uniting of us in a most intimate manner with Jesus 
Christ, who comes to us in this holy sacrament on pur- 
pose to dwell in our souls and abide with ns ^ and the 
giving us a pledge and earnest of a glorious hnmortality,, 
to tlie enjoyment of which it brings us at last, if we per- 
severe to the end in the grace of God.” 

The consequence of the doctrine of transuhetantiation 
is the sacrifice of the massy by which, it is said, God’s ^ 
acceptance of Christ’s sacrifice oa the cross is obtained 
for the actual benefit of those persons in particular for 
whom the mass is offered. In the work so often quoted, 
we are told, that Jesus Christ our redeemer, who is 
both our high-priest and our victim, who, in order to 
perfect tlie work of our redemption, and reconcile mall 
with Iris offended Creator, offered' himself once in a 

bloody 



those elements, together with the whole action of taking them into his bandls, blessing them, breaking the bread, 
and distributing the bread and wine to the diseiples, that Christ calls bio hotly and blood. This novel and smgn- 
lar opinion rests upon no better foundation than a very cliiidlsh criticism. Onr Saviour, after blessing and breaking 
the bread, gave it to the disciples, saying, in tlie oi i^^na),. Aa&'li ^esydt TOTTO $dit rv rapm Now, Say our 
critics, in the neuter gender, can never agree with the antecedent es^rsf in the masculine, but must refer to 
all the circumstances of the action taken togetlier, and considered as one complex neater noun. But this noun, 
whether complex or simple, certainly denotes what could be eaten ; and to suppose that our blessed Lord desired 
his apostles to eat actionsy is as repugaant to human reason as any doctrine of the church of Rome. The troth is, 
that the word tsvIa, which is more properly a definite article tluta a demonstrative pronoun (sec Graivimaii, Chap. 
IL), refers directly to the thing, whatever it was, which oux Saviour held in his hand and' gave to the disciples ; 
and the clause when completed, is t* rufsu pso y this beingy tins subsCanecy io- my body. There was no 

necessity for characterising that substance by any analogy to sex, in order that it might be distinguished from 
every other substance 5 for the apostles could opt but see it the hand of their htoter. 
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blo/)d» manner upon the eross, i„ order to eommun.-eaf. 
hv h-S ^ ? “'if i"'lividual, .hose graces, ZTJ, 

:L^f.:i:.xra?ni‘‘:,.rrhtte^ 

-'y, ^ 

cneiiag. Un the cross he offered hims#*If >*» « 1 1 i 

X"e7up”to God"' **'*'* *1 ®" ‘•'e »l‘«r ht is 
dead. hu/„„der 

errCaXTair 

It IS known to all our readers that *i • j 
transubstantiation was one cause oHh ^®ctnne of 
the church of Rome and thZ 
tall Ihcmselves reformed churcher'°The°f'*V'’ 
stanlial change of the bread nn#1 * • 

Wood of our Lord is reieet T . "'® ®"<1 

change contradictory and imn„.l""L'‘*'^™r'' ? 

^ the moat 

iBplic. written to expose tjie' weJl^i;.L7'VT"'“ *>een 
aumberless which have so often been vj‘ I *1'°'* *''S“"'cnts 
.ootradic- It has been shoX“o imolv if T®**' •''» *“Pport. 

as. that the sre\i 

places, w/to/e and enSre at the < "" *®" different 
that it is above .800 7X1 ^iV 'f 
more than one minute: U.at Jol’A" .rir*y 



l, a. 

iess for us to repeat »n?umpn^f^*^ access, that it is need- 

are two ohjeolIX 7Z d 7 •"‘‘"7^ “>®^* 
not remember to have- met wiiir.7"‘’ ®* "® do 

they appear to us absolutely concllX* "* 

while to state in this place ^ Ijc worth 

r tiTsr, ^rrS'Tr "" 

is to be taken in the strictest *? ordinance 

they aBcct to triumph over the Prl^T* 

having reewrse to figure and met«^ without 

IS a very vain triiinvph* for w#. l . ^his liowcvcr 

Supposing transubstantiation affirm, that 

to jcrjccicu i>y every reform ' ®/prool, there is not in tl«P^ i , *‘'’cn capable 

contradictory and impossible i^d fran ®*“ a single ohm.* 'j'”i*^ Testament a 

t impious consequences j.and ’volumes have blT * ^IJghtes^ countl'n »nt^erpreted /tU^ 

to expose tbe weakness of those arm, f" ‘^ctrine. 'J'he reader will rp **/‘*^^ wonderful 

!>- vainly ur irs^fr::? - - have 

mish church, and as it is in fl ? f of the Ro- 

(D), consists in a ellZ oi 

f^ptihle substance, or substrahf flatter, imptr- 

more than ;7e';i:;:r;. X7V'''’ -"“y <>* "®i If ChlT,r."T’ r? 

’ “ **“"6 “pon nothing. But h- t ‘'”7 and blood, or. 

8 But the phrase t,v7« m-I. „ 's‘ 

ture, 



(n) 1 his whole account of the R • • , 7 " ~ ~~ ■ 

other article of which he Irf i 'fii*® S'cen a fair^iew of H ’’® fi"’ « Inch 1 

work, to write in X m 'nl ^ *®".V hotveX f f ®f ‘ho* ch ,w .1 ®1 *" '!‘® of 

who cannot embrace «tl r,:f^^-*^ ^ *’®® done if the salvatiln of ‘>l>ould have imiHd|fj"r' ®'®''y 

f. '»* doctrine Hr, iX'^r "»‘ nlemllr 'r,’-'" f 

W appointed to ^ "npliciilv rer.:„,..i c '!? ®'“"cl'> or 



who cannot m;L;a :a7rro'„ :- ''' '’7 ®f V, a 

•I ih.» 'Xsn'* r'"“f 

have done, had Iip I«co absolutely ner^.c P^*’^‘tioh. 



of those opinion;;; , Tc7hrr'r’''*'“ •'■’®"’®d to e.enm|7 7 ‘'>®y ">“» 

tave done: had h; "et polft ®>'®®'«'cly necesf;" ,oXl'''r ’ "■:« - . 

18 not indeed much les/c ^ ^ pronounced our damnnr >‘**'^tion, with Icsscpr#n ‘scaling some 

the doctrines of his chure*7*^^ on the most virtuous heath T ^’a' ing it in our n'””^ 1’®'^^'“?'' we should 

Wcero: » Cnnl tX/fcr P®Xp7,X7e7l“r‘'«'' ''-®y - He 

Ecquem t.\m amentem esse nm’ dicimus"^' ^ *“® "®®a*ioned by tlirf ®r heard 

cap ,6. ®®»® putas, veslair "®’ Suidem serin'! f®®^"®'* ®f 

(c) Among other works on iL- l- ' ’ ®''®dat esse ?”_X), vr , 

f.LP®7®®"®'''y Drummond. A‘l!“7®‘' we may confidpnfU, ^^orum, hb. iii. 



dcmX ’ 7 - 

with less cer< mn„.f .1 ^y ^®r treating some 




from;;xi;nf“!r'’;-'“®"®®® «i>ici. ,v;x were bXS tr;' 

«Sx.:x.rr;-'n-“ 

-Chn"'r® 'n‘° “■* '*'®®d, the anX'^* '’''®‘® '“baXce oXfh 7'"";^®®'* Christ aubstance 
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If taken In the literal sense,- cannot possibly denote 
tbe consequence of such a change as this j for every per- 
son at all acquainted with the Greek language, especi- 
ally the language of the Peripatetic school, knows that 
r$r 0 fMc fuv signifies, not the matter m substratum of my 
body divested of its sensible qualities ^ but the body of 
me in its natural state, consisting of matter and qualities^ 
or matter and form united. Unless therefore (he sensible 
-qualities^ as well as the matter of the bread and wine, 
give place to the sensible qualities as well as the matter 
of our Saviour's body and blood, and unless he appear 
gloriBed on the altar as he appeared on the mount at his 
transfiguration, the words rt eafut (mv must be interpret- 
ed figuratively. Had the apostles understood their Mas- 
ter’s words in the sense in which they are understood by 
the church of Rome, they would have rendered them 
into Greek, not rc»% urjt re eeifta /nev, “ this is my body^^ 
but revje wli n vXn rev eufedlet /adw, “ this is the matter 
♦ Chap. vi. of body.” In like manner, when St John relates • 
•verse 54. that Jesus said, ** Whoso eateth my flesh and drinketh 
my blood, hath eternal life, and I will raise him up at 
the last day,” had he understood his adorable Master to 
speak of bis flesh and blood in the Eucharist in tbe sense 
in which they are taught to be there by the church of 
Rome, be would have represented him as saying, not 
*0 r^myme fiev rnv xeu ftev re ettfiXf but *0 r^«f- 

yetf Tar vXar fiev ms rte^xes^ xat x<r«r rar vXa* feev rev eUf4M- 
T*f, “ whoso eateth the matter of my flesh, and drink- 
eth the matter of my blood, bath eternal life, and I will 
raise him up at tbe last day.” 

But further, supposing this singular conversion possi- 
ble in itself, it cannot be rendered credible, however 
stated in any language that ever was or ever will be spo- 
ken by man. At first sight it may appear paradoxical 
to affirm, that a possible fact cannot be so related as to 
obtain credit \ but that transubstantiation, if possible, is 
-such a fact, will be apparent on the slightest considera- 
•tion. 

The relation which subsists between things and words 
is arbitrary ^ so that what is termed body In English, is 
in Greek, and corpus in Latin *, and the same 
thing might with equal propriety (had the authors of 
these languages so pleased) have been expressed in tbe 
first by 5 ^, in the second by wvf, and in the third by 
anima, (See Language, N° 3 , &c.). The conse- 
quences of this are, that there is no universal language 
spoken ; that the natives of one country understand not 
the speech of those of another ^ and that different men 
speaking the same language are perpetually liable to 
mistake each other’s meaning. Between the substrata 
of bodies and their sensible qualities there is a relation 
founded in nature, so that the sensible qualities which 
indicate the substance to which they belong, to be gold, 
for instance, in one country, indicate the same thing in 
every other country, and have done so from the begin- 
ning of time. The sensible appearances of bodies there- 
fore are an universal language, the language of the Au- 
thor .of Nature, by which he declares to his creature 
man, that though the wXs ir^eUn, or primary matter of 
all bodies, may be tbe same kind of substance ; yet the 
:iXa le^enxjes of one body, or the internal combination of 
iu primary parts, differs from that of another j that 
gold, for instance, has a different substratum or basis 
trorn iron, lead, or silver 5 that the internal organiza- 
tion or structure of the body of an ox is rlifferent from 
Vx>L. XX: Part L 



and inca< 
. pable of 
proo£ 
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that of a horse ; and that the internal substance or sub* Sapper. 
stratum which exhibits the appearances of bread and < v * 
wine is different from that which supports the sensible 
qualities of flesh and blood (see Metaphysics, Part I. 

Chap. 1. and Part 11. Chap. I. and 11.). Supposing 
therefore the doctrine of transubstantiation to be pos- 
sible and even true, it would still be impossible, by any 
statement in human language, or by any argument 
urged in its support, to render that doctrine an object of 
rational belief ^ for if it be said that the words re^e tc^t 
re rmftu fiev were spoken by a divine person, who could 
neither be deceived himself nor intend to deceive us, it 
may be replied, that the sensible appearances of bread ' 
and wine, which are confessed to remain, are likewise 
the language of a divine person, even of the Creator and 
Governor of heaven and earth •, that this language ad- 
dressed to the sight, the taste, the touch, and the smell, 
is equally intelligible to all nations ^ that since the crea- 
tion of the world its meaning hds never been mistaken 
by the scholar or the clown, the sage or the savage, ex- 
cept in this single instance of our Lord’s flesh and blood 
exhibiting the sensible appearances of bread and wine ; 
and that it is therefore infinitely more probable that the 
members of the church of Rome should mistake tbe 
meaning of tbe words revje re eufeu fiev, which, 
though spoken by Christ, are part of the language of 
men, and liable to all its ambiguities, than that all man- 
kind should mistake the language of God himself, which 
is liable to no ambiguities, and which was never in any 
other instance misunderstood by a single individual. 

Should transubstantiation therefore be really true, its 
truth can never be proved or rendered probable, hut by 
an immediate operation of the spirit of God on the nqind 
of man \ and he who is conscious of no such operation 
on bis own mind, may rest assured that tbe Father of 
mercies, who knows whereof be is made, will never 
bring upon him, for bis incredulity iu this instance, any 
of the anathemas denounced by tbe church of Rome 
upon those who place implicit confidence in the univer- 
sal language of Him who created them, in opposition to 
her figurative and contradictory interpretations of tbe 
written word. Of the transubstantiation of the elements 
a visible miracle would afford no proof. Had the water 
been changed into wine at the marriage in Cana of Ga- 
lilee, for tbe express purpose of bearing testimony to this 
singular conversion, what must have been the conse- 
quence on tbe minds of those who witnessed that mira- 
cle ? Nothing, we think, but scepticism or distrust of 
their own faculties j for they would have had the very 
same evidence that no substantial change was wrought 
on the elements, as that the water was actually turned 
into wine. 

Though the reformed churches unanimously reject the 
doctrine of transubstantiation, and of course tbe sacrifice 
of tbe mass, its inseparable consequence, they are far 
from being agreed among themselves respecting the na- 
ture of the Lord’s Supper ; and the notions of this ordi- 9 
nance entertained by some of them appear to us as unte-l^®«trine 
nable as any part of the doctrine of the cburcli of Rome.®/ 

The Lutherans believe, that the body and blood ofcredible.'*' 
Christ are really and substantially present with the* Luther. 
bread and wine ; that the body is really and truly eaten, CogiL MS. 
and the blood really and truly drunk, by the .communi-4®^^^" 
cants j and that whatever motion or action tbe bread yAeo/, 
has, tbe body has the same*. According to them,(^Aicra 
^ C therefore^, Cana. 
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which is neither aT«i.P •* manner, 

nor the inclosure ol^ ^he bLrwhl,irihl"r'l*‘'“"’ 
does It last loneer than while *" 

ing- This union L 

TlONj but they reiecftlie *^*^ ^*^ CONSUBstantia- 
with asserting the real nreap themselves 

define the moi byTh cHe hni 

» .ni»d , j .H. s,;:' •( a~. 

oibility of the same thinct he!n»‘^t‘ I‘ !'*' P®’" 

million of places at one^and and entire in a 

yhioh has b'een 00 ‘ofCurt t > 70 ^*^’"^ 
jecUon to the Romish ““*”®werable ob- 

this additional absurdity pecuriar7 (“lf ^1"”^'“ 
dily substances mav at nnraa itself, that two bo- 
which is directly contrary to on”r'n'*f^ ‘he same place, 
nmy he observed too that t*h f * J®"* solidity. It 
our Saviour's wo7,’ he at?7 'l “’® »®"»« ® ' 

body”_this .'“Presoly, “ This i, 



ou/s;;i;X w7^^ ‘hrsa:Sr“ ^ -• -- ®- 

body”_this thing whL 1 “ This is my 

see and feel j whereas l.»d l ® ^ '^*dch you 

bis followers teach, he wold surerv I 
***‘f^d receive my bod? uitA 

,3 bloods” ^ this cup receive my 

■y^cawt. ing the Lord": ^up^r atl ~®Pect- 

’ language of which we 7 and expres- 

derstand the meaning. I„ .l[‘ ®"‘‘® *h«‘ we un- 

was made in France i bring *" 

atants to an uniformity of dwtrin,^ 7“ “<* TroU. 
of controversy} and deputies \vere”" ^°P*c 

parties to meet at Pomu and d appointed by both 
The irinciofr^’^^^ question in a 

"™£"ir.rr •■!'■• to 
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or natural Jt^s^ti!::™*.”'’ *""* aecordiog to jjae 

the«t*ssrg7hrJ‘'7" P®*'^** u 
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Sapper. IJament In the second and third years of King Edward 
1 „> the Sixth, the elements were solemnly offered to God 
as a sacrifice of praise and thanksgiving and though 
the prayer containing that oblation was, at the review 
of the liturgy some years afterwards, removed from the 
prayer of consecration, to which it was originally join- 
ed, and placed where it now stands in the post commu- 
nion service ; yet the very act of parliament which au- 
thorized that alteration, calls King Edward’s “ a very 
gbdly order, agreeable to the wor^ of God and the pri- 
mitive church, and very comfortable to all good people 
desiring to live in Christian conversation.” 

Some Kng- The English church, however, has not positively de- 
Ksh diTioestermined any thing respecting this great question 5 and 
hold the whilst she condemns the doctrine of the real presence ^ 
Lord’s Sap- jjg dangerous consequences, she allows her mem- 

^Moharit- entertain very different notions of this holy or- 

iicaltacri- dinance, and to publish these notions to the world. 
#ce. Accordingly, many of her most eminent divines (e) 
have maintained that, in the celebration of the I^ord’s 
Supper, the elements of bread and wine are offered to 
God as a sacrifice commemorative of Christ’s one sacri- 
fice for the sins of the whole world-; that these elements, 
though they undergo no substantial change, yet receive 
such a divine virtue by the descent of the Holy Ghost, 
as to convey to the worthy communicant all the bene- 
fits of Christ’s passion ; that they are therefore called his 
body and blood, because being, after their oblation, 
eaten and drunk in remembrance of Him, they supply 
the place of his body and blood in the feast upon his sa- 
crifice ; and that it is customary with our Saviour to 
give to any thing the name of another of which it com- 
pletely supplies the place, as when he calls himself the 
* St John door* 0^ the sheep, because there is no entrance into 
X- 7. the church or kingdom of God but by faith in him. 

They observe, that the Eucharist’s being commemora'* 
tive, no more hinders* it from being a proper sacrifice, 
than the typical and figurative sacrifices of the old law 
hindered them from being proper sacrifices : for as to bo 
a type doth not destroy the nature and notion of a le>> 
gal sacrifice, so to be representative and commemora- 
tive, doth not destroy the nature of an evangelical sa- 
crifice. To prove that, in the celebration of the Lord’s 
Sapper, there is a real sacrifice offered to God as well 
as a sacrament received by the communicants, they ap- 
t xiii. peal to St Paul, who says expressly +, that “ Christians 
10. have an altar ^ whereof they have no right to eat who 

serve the tabernacle,” and who by contrasting the cup 
of the Lord with the cop of devils, and the table of the 
4 1 Cor. X. Lord with the table of devils teaches plainly, that 
&C, those cops and those tables had the same specific nature. 
That the table of devils spoken of by the apostle was 
die Pagan altars, and (he cup of devils the wine poured 
out in libations to the Pagan divinities, will admit of 
no dispute ; and therefore, say the advocates for the eu- 
charistical sacrifice, the table of the Lord must be the 
Christian altar, and the cup of the Lord the wine offer- 
ed to God as the representative of the blood of Christ j 
otherwise there would not be that absurdity which the 
apostle supposes, in the same person drinking the cup of 
the Lord and the cup of devils^ and partaking of the 



Lord’s table and the table of devils. They observe Supper, 
farther, that In all the ancient liturgies extant there is ' —V"" ^ 
a solemn form of oblation of the sacramental elements, 
and that all the Christian writers from the second cen- 
tury downwards treat of the Lord’s Sapper as a sacrifice 
as well as sacrificial feast, having indeed no value in it- 
self, but acceptable to God as representing Christ’s one 
sacrifice for the sins of the world. Our limits will noi 
permit us to give even an abstract of their arguments ; 
but the reader who shall attentively peruse JohnsorCsun- 
bloody Sacrifice and Altar unveiled and supported^ will 
discover that their notions are better founded than pro- 
bably be supposes, and that they are totally irreconcile* 
able with the doctrine of transubstantiation and the Po- 
pish sacrifice of the mass. 

Other English divines of great learning, with the ce- Others, a 
lebrated Hoadley bishop of Winchester at the head of®«>^ 
them, contend strenuously that the Lord’s Supper, 
far from being a sacrifice of any kind, is nothing more 
than bread and wine reverently eaten and drunk, in re- 
membrance that Christ’s body was broken and his blood 
shed in proof of bis Father’s and his own love to ipan- 
kind ; that nothing is essential to the sacrament but this 
remembrance, and a serious desire to honour and obey 
our Saviour as our head ; that the sacrament might be 
celebrated without uttering one prayer or thanksgiving, 
merely by a society of Christians, whelhersmallor great, 
jointly eatingbread and drinking wine with a serious re- 
membrance of Christ’s death ; that St Paul enjoins a 
man to examine himself before he eat of that bread and 
drink of that cup, not to discover what have been the 
sins of his past life in order to repent of them, but only 
that he may be sure of his remembering Christ’s body 
broken and his blood shed ; that, however, it is his du« 
ty in that as in every other instance of religious worship 
to resolve to obey from the heart every precept of the 
gospel, whether moral or positive ; and that to partake 
worthily of the Lord’s Supper is acceptable to God, be- 
cause it is paying obedience to one of these precepts 9 
but that no particular benefits or privileges are annexed 
to it more than to any other instance of duty. Bishop 
Hoadley acknowledges, that when St Paul says * Cor. z« 
“ The cup of blessing which we bless, is it not the com- 
munlon of the blood of Christ ? The bread which we 
break, is it not the commnnion of the body of Christ f ” 
he has been supposed by many learned men to affirm, 
that all the benefits of Christ’s passion are in the Lord’s 
Supper conveyed to the worthy Communicant 9 but this 
(says he) is an idea which the apostle could not have in 
his thoughts as at all proper for his argument. The 
Greek word Ktwfm and the English communion signify 
only a partaking of something in common with others 
of the same society; and tbc apostle’s meaning (he says) 
can be nothing more, than that in the Lord’s Sapper 
we do not eat bread and drink wine as at an ordinary 
meal, but as memorials of the body and blood of Christ, 
in honour to him as the head of that body of which we 
are all members. That the word tutmnu Is not meant 
to denote any inward or spiritual part of the Lord’s Sup- 
per, he thinks evident, because the same word is used 
with regard to the cup and the table of idols, where no 

spiritnal 



(e) The archbishops Laud and Wake ; the bishops Poynet, Andrews, Boll, and Patrick ; the doctors Hickes, 
Crabe, and Brett ; Messrs Bingham, Johnson, Mode, Whcatly, Scandaiet, Bowyer, &c. 
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Sniper the apostle draws from the acknowledged truth, that 
H the cup of blessing which we bless is the communion of 
Supp«)siiion. blood of Christ, and the bread which we break the 
' comnuinion of the body of Christ, puts his meaning, our 
* * Cor. X. author thinks, beyond all doubt. He says *, that the 
partaking of one bread makes the receivers of man^ to 
become one body, A just inference, if this rite be of 
the nature of a feast upon the sacrifice j for then the 
communion of the body and blood of Christ unites the 
receivers into one body by an equal distribution of one 
common benefit. But if it be only a general comme- 
moration of a deceased benefactor, it leaves the re- 
ceivers as it found them, not one body^ but many se^ 
parnte professors of one common faith. 

The oidi- Thus have we given such a view as our limits would 
generaUy Permit us to give, of the principal opinions that have 
understood. respecting the nature and end of the Lord's 

Supper. It is an ordinance which seems not to be ge- 
nerally understood ; though, being intended to show 
forth the Lord's death till he come, it is surely of suf- 
ficient importance to engage the attention of every se- 
rious Christian. The most considerable Protestant di- 
vines who have expressly written upon it are, Jolinson 
in his Unbloody Sacrifice ; Cud worth in his Discourse 
concerning the true Nature of the Lord'^s Supper; 
Hoadley in his Plain Account ; and Warburtou in his 
Rational Account. The notions of Cud worth and War- 
burton are the same, and perhaps they difi’er not so 
much from those of Johnson as many readers seem to 
imagine. At any rate, the arguments by which War- 
barton supports his doctrine must have some force, 
since it is said that Hoadley himself acknowledged they 
would be unanswerable, if it could be proved that the 
death of Christ was a real sacrifice. 

SUPPLEMENT, in literature, an appendage to 
supply what is wanting in a hook. Books of various 
kinds require such an appendage ; but none so much as 
a dictionary of arts and sciences, which, fronv the pro- 
gressive course of physical science, cannot be comple- 
ted without it. 

SUPPORTED, in Heraldry^ a term applied to the 
uppermost quarters of a shield when divided into seve- 
ral quarters, these seeming as it were supported or sus- 
tained by those below. The chief is said to be sup- 
ported when it is of two colours, and the upper colour 
takes up two-thirds of it. In this case it i.s supported 
by the colour underneath. 

SUPPORTERS, m JFferaldryf figures in an achieve- 
ment placed by the side of the shield, and seeming to 
support or hold op the same. Supporters are chiefly 
figures of beasts : figures of human creatures for the 
like purpose are called tenants. 

SUPPOSITION, in hlusic^ is when one of the parto 
dwells on a note, while another part makes two or more 
lesser notes equivalent to it, by conjoint degrees. 

Supposition is defined by a late author the using of 
two successive notes, of the same value as tntime j the 
one whereof, being a discord, supposes the other a con- 
cord. 

The harmony, Mr Malcolm observes, is always to be 
full on the accented parts of the bar or measure y buty 
on the unaccented, discords may transiently pass, with- 
out any oflence to the ear. This transient use of din- 
cords followed by concords, make what we, after the 
French, call supposition. 
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Concords by supposition arc those where' the cOnti- -Supposition 
nued bass adds or supposes a new sound below the fun- (1 
damentalbass; whence such concords always succeed the . . 

extent of the octave. Of these concords there are three ' 
sorts, all which are concords of the seventh : the first, 
when the added sound is a third below the fundamental 
sound ; such is the concord of the ninth : and if the 
concord of the ninth is formed by the mediant, added 
below the sensible concord in the minor mode, then the 
concord is called i\ie svpcrfiuous fifth. The second kind 
is, when the supposed sound is a fifth below the funda-‘ 
mental sound, as in the concord of tlie fourth or ele- 
venth \ and if the concord is sensible, and the tonic l>e 
supposed, this concord is called the superfluous seventh. 

The third kind is that where the supposed sound is be- 
low a concord of the diminished seventh ; if it is a fifth 
below, i. e. if the supposed sound be the mediant, the 
concord is called the concord of the fourth and supers 
fiuous fifth : if it is a seventh below, i. e. if the suppo- 
sed sound he the tonic, the concord is called the lesser 
sixth and superfluous seventh, 

SUPPOSITORY, a kind of medicated cone or ball, 
which is introduced into the anus for opening the belly. 

It is nsually composed of common honey, mixed up 
with soap or oil, and formed into pieces of the length 
an 4 thickness of the little finger, only pyramidal. To 
the composition is sometimes also added powder of 
scammony, euphorbium, colocynthis, salt, aloes, &c. 
according to the case of the patient. 

The suppository was invented for the convenience of 
such as have an aversion to clysters ^ or to be used 
when the disease does not allow their use. 

SUPPRESSION, in Medicine^ is generally used to 
signify a retention of urine or of the menses. 

SUPPURATION, the second way wherein an in- 
flammation terminates \ being a conversion of the in- 
spissated blood and the first adjacent parts, as the ves- 
sels and fat, into pus or matter ^ which disorder, when 
it has not yet fuund an opening, is generally called an 
oBscess, 

SUPRACOSTALES, in Anatomy. See Table of 
the Muscles in Anatomy. 

SUPRALAPSARIANS, in Theology ^ persons who 
hold that God, without any regard to the good or evil 
works of men,^ has resolved, by an eternal decree, supra 
lapsumy antecedently to any knowledge of the fall of 
Adam, and independently of it, to save some and to 
damn others y or, in other words, that God intended to 
glorify his justice in the condemnation of some, as well 
as his mercy in the salvation of others 3 and for that 
purpose decreed that Adam should necessarily fall, 
and by that fall bring himself and all his oflspring into 
a state of everlasting condemnation. 

These are also called ontelapsaries, and are opposed 
to sublapsaries and infralapsaries. 

According to the supralapsarians, the object of pre- 
destination is, homo creabilis et labilis ; and, according, 
to the sublapsarians and infralapsarians, homo creatus 
et lapsus. 

SUPRASPINATUS, in Anatomy, See Table of 
the Muscles in Anatomy. 

SUPREMACY, the superiority or sovereignty of 
the king. See Sovereignty. 

SUR, or Shur, in Ancient Geography, a desert of 
Arabia Petrsea, extending between Palestine and the 

Arabian 
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Sarct European merchandise y When the Dutch 

Surch^rie. appearing in the Indian ocean, bad deprived the Portu- 
...iy-* f guese of all their conquests on that coast, and almost 
entirely ruined their trade. The English established a 
factory here in 1609, the Dutch in 1616, and the 
French in 1665. In process of time, the Indian seas 
being greatly infested by pirates, a naval officer was 
appointed by the Mogul to keep them in awe. This 
officer was named Siddee (a) Mussoot^ who had been 
chief of an Etliiopian colony settled atRajapore. Here 
he had collected some vessels of considerable force, and 
carried on some trade, till be was dispossessed by the 
Mahrattas ; upon which he repaired to Bombay, and 
afterwards to Surat, where he was appointed admiral on 
that station to the Mogul, with a yearly revenue of 
' about 36,000!. sterling. Though he bad no power, 
independent of the marine, he seized on the castle, en- 
croached on the town, and appropriated to himself a 
third part of its revenues, under pretence of arrears due 
in his appointed revenue. Another third was paid to 
the Mahrattas, to prevent their depredations upon trade 
in the open country \ but they, not satisfied with this 
stipulation, watched an opportunity to plunder the town, 
which was kept in subjection by Siddee Mussoot, till 
his death which happened in 1756. 

Siddee Mussoot was succeeded by his son, who soon 
rendered himself very disagreeable to the inhabitants. In 
1758, the English factory was greatly oppressed by him, 
and the black merchants treated still worse ; on which 
an expedition was sent, under Admiral Pococke and 
Captain Maitland, to take the castle by force. This 
was accordingly accomplished. Captain Maitland took 
possession of the castle with its revenue in the name of 
the East India company. The Nabob, however, was 
continued in office till 1800, when his authority was 
aet aside, and the town put under the immediate 
government of the British. In 1803 the Mahrattas 
were compelled to abandon their vexatious claims, and 
the vicinity of the city has been cleared of those armed 
bands of thieves who formerly infested it. 

SURCHARGE of the Forest, is when a com- 
moner puts more beasts in the forest than he has a right 
to. See Forest. 

SuRCHAJtGE of Common^ is a disturbance of common 
of pasture, by putting more cattle therein than the pas- 
ture and herbage will sustain, or the party hath a right 
to do. This injury can only happen where the com- 
mon is appendant or appurtenant, and of course limitable 
by law; or where, when in gross, it is expressly limited 
and certain ; for where a man hath common in gross, 
sans t^brc,^ or without stint, be cannot be a surcliarge. 
In this case indeed there must be left sufficient for tlie 
lord’s own beasts. 

The usual remedies for surcharging the common are 
by the lord’s distraining the surplus number, or by his 
bringing an action of trespass, or by a special action on 
the case, in which any commoner may be plaintiff. The 
anmeut and most effectual method of proceeding is by 
writ of admeasurement of pasture.^ 

^ (f Second Surcharge^ de secunda superonera^ 



tion€f is given by the statute of Westm. 2. 13 Edw. I. Surcharge 
cap. 8. when, after the admeasurement of pasture hath II 
ascertained the right, the same defendant surcharges the . . 

common again ; and thereby the sheriff is directed to ’ 
inquire by a jury whether the defendant has in fact again 
surcharged the common ; and if he has, he shall then 
forfeit to the king the supernumerary cattle put in, and 
also shall pay damages to the plaintiff. 

SURCINGLE, a girdle wherewith the clergy of 
the church of England usually tie their cassocks. See 
Girdle. 

SURCOAT, a coat of arms, to he worn over body 
armour. 

The surcoat is properly a loose thin taffety coat, with 
arms embroidered or painted bn it. Such as is worn by 
heralds^ anciently also used by military men over their 
armour to distinguish themselves by. 

SURD, in Arithmetic and Algebra^ denotes any num- 
ber or quantity that is incommensurable to unity : other- 
wise called an irrational number or quantity. See Al- 
gebra, Part I. Chap. IV, 

SURETY, in Law^ generally signifies the same with 
Bail. 

SURF, is a term used by seamen to express a peculiar 
swell and breaking of the sea upon the shore. It some- 
times forms but a single range along the shore, and at 
others three or four behind one another extending per- 
haps half a mile out to sea. The surf begins to assume 
Us form at some distance from the place where it breaks^ 
gradually accumulating as it moves forward till it gain/ 
not uncommonly, in places within the limits of the 
trade-winds, a htight of 15 or 20 feet, when it over- 
hangs at top, and falls like a cascade with great force 
and a prodigious noise. Countries where surfs prevail 
require boats of a particular construction very different 
from the greater part of those which are built in Eu- 
rope. In some places surfs are great at high, and in 
others at low water ; but we believe they are uniform- 
ly most violent during the spring-tides. 

It is not easy to assign the cause of surfs. That they 
are affected by the winds can hardly be questioned ; but 
that they do not proceed from the immediate operation 
of the wind in the places where they happen, is evident 
from this circumstance, that the surf is often highest and 
most violent where there is least wind, and vice versa. 

On the coast of Sumatra the highest are experienced 
during the south-east monsoon, which is never attended 
with such gales as the north-west. As they are most 
general in the tropical latitudes, Mr Marsden, who 
seems to have paid much attention to the subject, attri- 
butes them to the trade-winds which prevail at a distance 
from shore between* the parallels of 30 degrees noiTh 
and south, whose uniform and invariable action causes a 
long and constant swell, that exists even in the calmest 
weather, about the line, towards' which its direction 
tends from either side. This swell, when a squall hap- , 
pens or the wind freshens op, will for the time have 
othersubsidiary waves on the extentof its surface, break- 
ing often in a direction contrary to it, and which will 
again snbside as 'a calm returns^ without having pro- 
duced 
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ilntrodnc- few we believe in our days who do not feel that 
"tioo. such a pre-eminence does not exist ^ that medicine and 
t Surgery are one and the same science ; that they are 
coeval with the human race ^ and to those who are able 
to appreciate them, they must appear of equal utility 
and importance. The healing art is one, its principles 
are the same throughout, and the exercise of its diffe- 
rent branches supposes the same fundamental know- 
ledge *, but it offers in the detail such a vast held, that 
few men are able to embrace the whole, and to culti- 
vate all the parts with equal success. It becomes, 
therefore, an advantage to society that such parts as 
can easily be separated in practice be exercised by 
different individuals ; and that a man after having 
acquired a general knowledge of the structure, func- 
tions, and diseases of the animal economy, practise in 
such departments as his talents and acquirements point 
>out. 

Some have opposed Surgery to medicine by qualify- 
ing the first with the name of art, and in giving to the 
second that nf science. To pretend that Surgery is no- 
thing but the art of treating diseases by external means 
CT by manual operations, is to rank it among the me- 
chanical professions; and to consider the man as a 
good surgeon who can merely dress an ulcer, apply a 
bandage, reduce a fracture, amputate a limb, or only 
perform such like operations, on the living body. We 
have already mentioned that the healing art is the same 
in all its branches ; the internal organs of the body in a 
state of health are governed by the same general laws ; 
many of them are analogous in structure to the exter- 
nal parts ; and the nature of a local disease can never 
l>e understood if we are not acquainted with all the de- 
viations from the natural state, of which the whole ani- 
mal system is susceptible. If a physician be called to 
treat a pleurisy, he cannot expect to do so with success 
unless he have a sufficiently clear idea of the nature of 
inflammation, or at least of the principal symptoms 
which characterise it ; of its consequences, and of the 
proper mode of applying the means to remove it. But 
ail this knowledge is not less necessary to the Surgeon 
who has to treat an wound, the management of which 
depends chiefly on the precautions necessary to prevent 
and remove inflammation in thd affected parts, without 
at the same time weakening too much the vital powers. 
The knowledge of the physician does not therefore me- 
rit more the name of science^ than that of the Surgeon, 
who ought to be well acquainted with the structure and 
functions of the animal economy, with morbid changes, 
and with the progress and termination of diseases. 

The student of Surgery has therefore to acquire, not 
only all that knowledge necessary for the well educated 
physician, but he has likewise to learn the manner of 
-performing surgical operations. This, though no doubt 
an essential requisite to the Surgeon, is by no means so 
important as a competent knowledge of those diseases 
and states of disease which require such means ; and 
the young Surgeon should endeavour not to cherish 
that love of operating which is observed in some, and 
which arises from the eclat which a dexterous operator 
generally receives. 

To become an intelligent and expert operator, several 
qualifications are necessary ; some of which fall to the 
lot of few individuals. There are many, who, though 
they have acquir ed an extensive knowledge of diseases. 
VoL. XX. Part I. ® 
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have not that calmness of mind, that collectedness of Introdue- 
thought, which is necessary for a good operator ; and tion. 
there are some who are even deficient in the mechanical ’ 
dexterity, which, though not requisite in all, is yet ne- 
cessary in several of the operations of Surgery. These 
talents, however, are never given in such perfection as 
not to require cultivation. An early habit of being 
present, and of assisting at operations, prepares the stu- 
dent to act for himself; and a long and unremitting ha- 
bit of using the knife, and of performing operations on 
the dead body, gives a facility in all the mechanical 
parts, which even experience on the living body does 
not procure. 

History of Surgery. 

That Surgery was not only coeval with the other 
branches of medicine, but antecedent to any of them, 
will not admit of doubt. The wars and contentions 
which have taken place among mankind ever since their 
creation, imply that there would be occasion for Sur- 
geons at a very early period ; and probably external 
injuries would for some time be the only diseases for 
which a cure would be attempted, or perhaps thought 
practicable. In the sacred writings is made much men- 
tion of balsams, particularly the balm of Gilead, as ex- 
cellent in the cure of wounds ; though at the same time 
there were some wounds which this balsam could not heal. 

Concerning the Surgery practised among the Egyp- 
tians, Jews, and Asiatic nations, there is little known. 

The art descended from the Greeks to us, though they 
confessedly received it from the Eastern nations. The 
firot Greek surgeons on record are iEsculapiiis and his 
sons Podalirius and Machaon. Aesculapius flourished 
about 50 years before the Trojan war ; and his two 
sons distingnished themselves in that war both by their 
valour and by tbeir skill in curing wounds. This in- 
deed is the whole of the medical skill attributed to 
them by Homer ; for in the plague which broke out in 
the Grecian camp, he does not mention that they were 
at all consnlted. Nay, what is still more strange, though 
he sometimes mentions his heroes having their bones 
broke, he pever takes notice of tbejr being reduced or 
cured by any other than supernatural means ; as in the 
case of ABneas, whose thigh-bone was broken by a stone 
oast at him by Diomed. The methods which these two 
famous Surgeons used in curing the woonds of their fel- 
low soldiers, seems to have been the extracting or cut- 
ting out the darts which inflicted them, and applying 
emollient fomentations or styptics to them when neces- 
sary. To these they attributed much moi*e virtue than 
they could possibly possess ; as appears from the follow- 
ing lines, where Homer describes Eurypyliis wounded 
and under the hands of Patroclus, who would certainly 
practise according to the directions of the Surgeons. 

Patroclus cut the forky steel away ; 

Then in his hand a bitter root he bruis’d. 

The wound he wash’d, the styptic juice Infus’d. 

The closing Jiesh that instant ceas’d to glow ; 

The wound to torture, and the blood to flow. 

Till the days of Hippocrates we know very little of 
what was the practice of the Greek Surgeons. From 
him, however, we learn, that blood-letting, cupping, 
and scarification, were known to them ; also the use of 
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nbtory. hU collyriums, and various ingredients too tedious to 
■ ■ V ■■ * enumerate. In chronic watery defluzions of the eyes, 
be applied astringents, cupped the temples, and burnt 
the veins over the temple and forehead. He couched 
cataracts by depressing the crystalline lens to the bot- 
tom of the orbit. Teeth, loosened by any accident, he 
directs, after the example of Hippocrates, to be fasten- 
ed with a gold thread to those adjoining on each side. 
Previous to drawing a tooth, he ordered the gum to be 
cut round its neck \ and if the tooth was hollow, it was 
to be filled with lead before extraction, to prevent its 
breaking by the forceps. He describes not only the in- 
flammation, but likewise the elongation, of the nvula : 
he also describes the polypus, and some other diseases 
affecting the nose. 

He describes several species of bernise or ruptnre, 
and the manual assistance required in those complaints. 
After the return of the intestines into the abdomen, a 
firm compress was applied to that part of the groin 
through which they protruded, and secured by a band- 
age round the loins. In some cases, after the return 
of intestinal ruptures, he diminished the quantity of 
loose skin, and formed a'cicatriz, so as to contract over 
the part, to render it more rigid and capable of resist- 
ing. He describes various diseases of the genital parts; 
the hydrocele or dropsy of the scrotum, a difliculty of 
making urine, and the manner of drawing off the water 
by a catheter ; the symptoms of stone in the bladder, 
and the method of sounding or feeling for the stone. 
Lithotomy was at that time performed by introducing 
two fingers into the anus ; the stone was then pressed 
forward to the perinaeum, and a cut made into the blad- 
der } and by the finger or scoop the atone was extract- 
ed. He describes the manner of performing this ope- 
ration on both sexes, of treating the patient, and the 
signs of recovery and of danger. 

Ceisus directed various corrosive applications and in- 
jections to fistulas ; and, in the last extremity, opened 
them to the bottom with a knife, cutting upon a groov- 
ed instrument or conductor. * In old callous ulcers, be 
made a new wound, by either cutting away the bard 
edges, or corroding them with verdigrise, quicklime, 
alum, nitre, or with some vegetable escharotics. He 
mentions the symptoms of a caries in the bone; directs 
the bone to be laid bare, and to be pierced with several 
holes, or to he burnt or rasped, in order to promote an 
exfoliation of the corrupted part ; afterwards to apply 
nitre and other ingredients. One of his applications 
to cancer was auripigmentnm or arsenic. He directs 
the manner of tapping the abdomen in ascites, and of 
drawing blood by the lancet and cupping-glasses. His 
cupping-glasses were made either of brass or horn, 
and were unprovided with a pomp. He cured varicose 
veins by ostion or by incision. He gives directions for 
extracting the dead foetus from the womb, in whatever 
position it should present ; and, after delivery, to apply 
to the private parts soft cloths wet in an infusion of vi- 
negar and roses. 

In Celsus’s works there is a great variety of plasters, 
ointments, escharotics, collyriums, of suppurating and 
discutient cataplasms, and external applications of every 
kind, both simple and compound ; Perhaps, amongst 
the multitude there are a few useful remedies now laid 
aside and neglected. 



The last writer of consequence who flourished at Home nisiory. 
was Galen, physician to the emperor Marcus Aurelius. ■ v ' i 
His works are for the most part purely medical ; al- 
though be wrote also on Surgery, and made Commen- 
taries on the Surgery of Hippecrates. He opened the 
jugular veins and performed arteriotomy at the temples ; 
and he used leeches, scarification, and cupping-glasses, 
to draw blood. He also described with accuracy the 
different species of herniee or ruptures. 

In the year 500 flourished Aetius, in whose works are 
met with many observations omitted by Ceisus and Ga- 
len, particularly on the surgical operations, the diseases 
of women, the causes of difficult labours, and modes of 
delivery. He also takes notice of the dracunculus, or 
Guinea worm. Aetius, however, was greatly excelled by 
Paulus Egineta, who flourished in 640 ; and whose trea- 
tise on Surgery is superior to that of ail the other an- 
cient writers. He directs how to extract darts ; to per- 
form the operation sometimes required in dangerous 
cases of rupture or hernia. He treats also of aneurism. 

Galen, Paulus, and all the ancients, speak only of one 
species of aneurism, and have defined it to be ** a tumor 
arising from arterial blood extravasated from a inp- 
tured artery.*’ The aneurism from a dilatation of the 
artery is a discovery of the moderns. In violent in- 
flammations of the throat, where immediate danger of 
suffocation was threatened, Paulus performed the ope- 
ration of bronchotomy. In obstinate de flux ions upon 
the eyes, he opened the jugular veins. He describes 
the manner of opening the arteries behind the ears in 
chronic pains of the head. He wrote also upon mid- 
wifery. Fabricins ab Aquapendente, a celebrated sur- 
geon of the i6tb century, has followed Ceisus and Pau- ' 
lus as text books. 

From the time of Paulus Egineta to the year 900, 

DO writer of any consequence, either on medicine or 
Surgery, appeared. At this time the Arabian physicians 
Rfaazes and Avicenna revived in the east the medical 
art, which, as well as others, was then almost extin- 
guished in the west. Avicenna’s Canon Medicina^ or 
General System of Medicine and Surgery, was for many 
ages celebrated through all the schools of physic. It 
was principally compiled from the writings of Galen 
and Rbazes. The latter had correctly described the 
spina ventosa, accompanied with an enlargement of the 
bone, caries, and acute pain. In difficult labours, he 
recommends the fillet to assist in the extraction of the 
foetus ; and for the same purpose, Avicenna recommends 
the forceps. He describes the composition of several 
cosmetics to polish the skin, and make the hair grow 
or fall off. 

Notwithstanding this, however, it was not till the 
time of Albucasis tliat Surgery came into repote among 
the Arabians. Rhazes complains of their gross igno- 
rance, and that the manual operations were performed 
by the physicians servants. Albucasis enumerates a 
tremendous list of operations, sufficient to fill us with 
horror. The hot iron and-cauteries were favourite re- 
medies of the Arabians ; and, in inveterate pains, they 
reposed, like the Egyptians and eastern Asiatics, great 
confidence in burning the part. He describes accurate- 
ly the manner of tapping in ascites ; mentions several 
kinds of instruments for drawing blood ; and has left a 
more ample and correct delineation of surgical instni- 
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Baif^ nistory. described tbe cliimney-sweeps cancer and on bernice, 
— r' polypus, and curvatures of the spine, he has made many 

judicious pathological and practical observations. 

Charles White y surgeon in Manchester, published an 
excellent practical work in the year 1770, in which he 
recommends amputation of the foot, a little above the 
ankle joint, instead of under the knee, as had usually 
been practised. He also shows the effect of sawing off 
the ends of bones ; and discusses several other interest- 
ing points in surgery. In the same year, Mr Else of 
St Thomas’s Hospital, published his treatise on the hy- 
drocele, in which he recommends the use of caustic in 
the cure of that disease. 

In the year 1770, MrDeasc, of Dublin, wrote an ex- 
cellent treatise on the wounds of the head. Mr Brom- 
Jieldy of St George’s Hospital, and Mr llill^ surgeon at 
Dumfries, also distinguished themselves ; Mr Bromfield 
for his Chirurgical Observations, aud Mr Hill for his 
Observations on Cancers. 

In the year 1778, Mr Benjamin Bell published the 
. first volume of his System of Surgery. The reputation 
of this work was soon such, that it was translated into 
the French and German languages ^ and it has since 
gone through several editions in these, and many in 
English. 

This work presented the most complete System ofSur- 
gwy which' had ever appeared; and in every part of it 
there is displayed a talent for practical observation and 
dearness of thought which must render it ever a useful 
and valuable present to Surgery. Like all such exten- 
aive works, it is not without faults, and the language in 
which it is written is in some places prolix and didiise ; 
but notwithstanding all its errors, it certainly most be 
considered as the most useful body of Surgery that ever 
had appeared in this country. 

Besides these, mention must be made of two other 
eminent surgeons, JFtUiani2k\\A John Hunter i the former 
rendered immortal by. his splendid work on the gravid 
uterus; and the latter by his treatise on the venereal dis- 
ease, and also his treatise on the blood, inflammation, 
and gun shot wounds. 

Many very eminent men arose, both in France and 
Germany, during tbe last century. The transactions of 
their academies leave a lasting monument of their zeal 
and industry. 

In I ranee we have the names of Petit, Arnaud^ Ga- 
rangeot, Morand, Le Dran,Le Cat, Louis, David Lev- 
Kt, Le Blanc, De la Faye, David Chopart, DesSault, 
Janin, Jourdain, Pouteau, Andrd Lombard Wenscl. 

In Germany, Surgery has been enriched by the works 

Vogel, Plainer^ Albert Haller, Biiguer, ^eitz, Sei- 
bold, Brambilla, Tlieden, Smucker, Stork, Flenk, Isen- 
ffamm, Rougemont, Conradi, and Richter. 

authors who have written systems of Surgery 
radical <lescribed diseases according to the parts of the 

disease!. where they were situated beginning with the 

head, and describing the organs in succession, . accord- 
ing to their situation. 

Besides this mode of arrangement being unphilosophi- 
cal, it has many serious disadvantages. Diseases which 
have no analogy to each other, are treated of in the same 
place ; and similar diseases are treated of separately, 
instead, of being classed together, and considered in one 
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general point of view, thus causing a repetition of Hbtory. 
what may be considered as the generic characters of the ‘ "v ” ‘ ^ 
disease. The utility of nosological systems in practi- 
cal medicine and in pathology, is indispensable. Dis- 
eases which have common characters are thus brought 
together, and arranged under classes, orders, genera, 
and species. Nosology is, therefore, to he considered 
as an Important step in order to facilitate the means of 
acquiring knoi^ledge of the diseases of tbe. human body^ 
and to give clear aud comprehensive views of them ; “ 
for it is equally important, to be able to distinguish dis- 
eases, as to point out how they should be treated. 

All nosological writers have not, however, construct- 
ed their systems on similar principles ; and their eflbrts 
have been often frustrated by the false theories and hy- 
potheses with which they have set out. 

The world is indebted to the ingenious and celebrat- BidiatN 
ed Bichat, for the first truly philosophical view of the of 
structure of the human body. The simple division of 
into iu component parts, which that great anatomUt and 
philosopher pointed out, must be considered as the ground- 
work of all future anatomical and pathological inquiries. 

Bichat demonstrated, that most of the organs of our 
body are made up of a variety of elementary parts or 
textures ; each of which, in whatever organ it is found, 
uniformly lias the same physical properties, and pre- 
sent the same morbid phenomena. These he considers 
as the elementary parts ; which, by tbe diversity of their 
combinations, produce all tbe modifications of struc- 
ture and functions exhibited in tbe different organs of 
animals. Thi» method of considering organized bodies, 
accords with, every phenomenon with which we are ac- 
quainted, and seems to arise from the essential nature of 
their constitution. We may trace this view of the struc- 
ture of the body in the observations of many of the older 
anatomists ; and particularly it may be considered as 
tbe basis of some of the most ingenious philosophical 
theories of the late ingenious Mr John Hunter. 

In order to fix the characters of the elementary tex- 
tures, Bichat employed various modes of inquiry. He 
performed numerous experiments on living animals; per- 
severed in tedious and minute dissections ; employed che- 
mical reagents to supply the place of the knife ; and exa- 
mined with minuteness all tiie varieties of morbid struc- 
ture. Having by these means accomplished bis object 
in tracing the character of each separate texture, he 
next proceeded to Investigate their combinations as they 
are found in tbe different organs. 

Tlie effects of this' mode of analyzing the structure Their ap- 
of the human body when diseased, must be at once 
vious. We learn from it,, that diseases at their com-*^ 
mencement are generally confined to one texture of an 
organ ; the other textures of which the organ is conv- 
posed remaining sound.. 

.There is ne organ of the body from which this inv 
portant truth may* not be deduced. It may be readily 
illustrated from considering the diseases of the mucous,- 
serous, and muscular textures, which compose the 
stomach and alimentary canal ; the cellular texture of 
tbe lungs the mucous membrane of tbe bronchi, tbe 
serous one of the pleura, and many others. 

But diseases are not only confined to one individual 
texture of any organ, as in the cn«)e8 just mentioned ; the 
symptoms and morbid changes are likewise uniformly 
the same in textures of a similar structure, in whatever 
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or the P»- forms into folds j but when a young man is emaciated, 
tbology of the skin is applied exactly to the subjacent organ, and 
the Cellnlar g J^g tension. 

Membrane, cellular membrane, when diseased, becomes 

sometimes extremely sensible, and the seat of acute pain, 
though it seems to possess no sensibility in its natural 
state. When either blood, milk, or lymph, are eii'used 
in it, it^ sensibility is not altered, and these fluids are 
absorbed. Ou the contrary, the sensibility is so much 
altered by tbe contact of urine, of bile, of saliva, and of 
the other fluids destined to be thrown out of the body, 
that often the inflammation which succeeds the effusion 
prevents their absorption. 

As the cellular membrane enters into the composition 
of every organ, it is often diflScult to distinguish in dis- 
eases what belongs to it from that which is the attribute 
of tbe other textures with which it is found. These con- 
nections, however, become manifest under several cir- 
cumstances : In acute and chronic diseases it is very 
susceptible of being influenced by the disease of the 
organs. We do not speak here of the alterations pro- 
duced from juxtaposition aiffl tontinuity, but of those 
diseases which arise in parts of the cellular membrane 
which have no known connection with the aflected organ. 

In acute diseases which affect a particular organ, as 
the lungs, stomach, or intestines, often the cellular 
membrane becomes sympathetically affected and the seat 
of inflammation and abscesses. The greater number of 
critical abscesses arise from this connection which exists 
between the organ aflected and the cellular membrane. 
In acute diseases too it is commonly the function of ex- 
halation or absorption of the cellular membrane that is 
affected, and hence the sudden oedema which often ac- 
companies them. In chronic diseases their influence is. 
no less remarkable. It is well known, that in chronic 
diseases of the heart, of the lungs, of the liver, of the sto- 
mach, kidneys, uterus, &c. they have for their symptom 
duringtheir last stages an anasarca, more or less general, 
which arises from debility produced In thecellular system. 

We observe, that in all acute diseases, the skin re- 
ceives with great facility the sympathetic influence of 
the diseased organ, and that it is alternately moist and 
• dry frequently during the same day. It is bv no means 
improbable that the cellular membrane undergoes al- 
terations analogous to those of the skin ; and if we could 
observe what passes in it, we might discover the cells 
more or less moist, more or less dry, according as it 
iiappened to be influenced : It is also to this we ought* 
to attribute the different state of the cellular membrane, 
in patients who have died of acute diseases ; these pre- 
senting numberless varieties in the serous effusions. 

The cellular system is not only influenced by its sym- 
pathy with other organs 5 but it also exercises a sym- 
pathy over them. In a phlegmon or inflammation of 
the cellular membrane, if the tumour be considerable, 
often various alterations take place in the functions of 
the brain, of the heart, of the liver, or of the stomach. 
The sympathetic vomiting, &c. are those phenomena in 
great phlegmons which arc often present without being, 
considered as belonging to the disease. 

Art avails itself of the influence of tbe cellular sys- 
tem in the diseases of other organs, in the use of setons. 
Often in the diseases of the eye and of joints a seton 
produces an effect which cannot be obtained by a blis- 
ter f and this probably arises from tbe connection which. 



exists between the cellular membrane and the eye or or the fa- 
joint, being more active tlian that wliicli exists between of 

these organs and the skin*. Membr'ile^ 

It ought to be also remarked, in considering the pa - 1 ^ 

tlioiogy of the cellular system, that there is a manifest* yi^je 
difference in the properties of the cellular texture, which AnatomK 
is composed of layers and Elaments j and in that ex- 
terior to the different mucous surfaces, and to the 
vessels and cxcretories, which consists of Elaments alone. 

From this difference results the rare occurrence of in- 
flammations and of different kinds of tumors in the lat- 
ter. It often forms a barrier where the morbid affec- 
tion of the former stops, and thus protects the organ 
which it envelopes. 

The unfrequency of hemorrhagy when extensive sup- 
purations have laid bare large arteries is a proof of what 
has been said. We have seen cases where the cellu- 
lar membrane contiguous to the brachial and femoral 
arteries has been completely ulcerated, whilst the coats 
of the arteries remained sound. We have observed the 
same phenomenon in the urethra and in the intestines. 

In cases of suppuration of tbe prostate gland and cavern- 
ous bodies of tbe urethra, the canal has remained un- 
touched in the midst of a large abscess ; and in a case 
of femoral hernia, where tbe hernial sac, and the cellu- 
lar membrane covering it, all mortified, tbe protruded 
gut remained quite sound. 

The cellular membrane has also a powerful influence 
in tbe production of a variety of tumors and excres- 
cences, forming as it were tbeir base or parenchyma of 
nutrition. Encysted tumors are met with alone in the 
cellular texture of different parts of the body, and va- 
rious kinds of solid tumors and excrescences are formed 
by the growth of that texture on tbe part where the 
tumor is to be developed : Afterwards different sub- 
stances are deposited amongst it, tbe difference in tbe 
nature of which constitutes the difference in the specific 
characters of these tumors. There is nothing more re- 
markable in the pathology of the cellular membrane, 
than the circuitous routes which needles take through 
it after being swallowed by the mouth. 

These remarks will be sufficient to give a general 
view of tbe pathology of tbe cellular membrane, and 
will enable us to form a more comprehensive and con- 
nected view of those diseases, which may be more proper- 
ly considered as coming within the province of Surgery. 

Tbe diseases of the cellular membrane which are 
treated of in this chapter are, 1. Inflammation of the 
cellular membrane, or phlegmon. 2. Panaris or whitloe. 

3. Sinuses. 4. Carbuncle. 5. Encysted tumors. 6. Stea- 
tom. 7. Sarcoma. 8. (Edema. And, 9. Emphysema. 



Sect. II. Of Phlegmon, 

In most accounts which surgical authors have given 
of injiammaiion^ they have taken tbe description of its 
general phenomena from inflammation of the cellular 
membrane. 

Inflammation of the cellular membrane, or Phlegmon, 
is characterized by a tumor mate or less elevated andgyQjptomc.^ 
circumscribed, visible or not visible, according to tbe 
part where it is situated. It is always accompanied 
with an increased sensibility of the part, with a lancina- 
ting or beating pain, a degree of heat greater than 
natural, a bright redness, which becomes more livid as 
tbe disease advances, an elevated point \ and it gradual- 



Digitized by LjOOQle 




Conslilu- 

tioual 

•yniptoins. 



o»*^PartYf thfcir. 
obs«'»ed ^re tr leJT ’’remar'S "n* 8«"erally to be 

much inflnence on tritraltltem La. not 

are more considerable* and thJ Infl ‘ 

far thp nni.. 1 ’ “ ‘"® mflamniation extends 

Lar’dl :t':hi“amT,r -nd 

versal heat, thirst and other romplains of oni- 

Its tcrmina- When hy the efforts “ aynftoins. 

“* .rp^p., .;i?£ •‘t ■fp';«i- 

so away, the other symutoms whlrh^J tension 

degree or altogether^on^the fi’rst srldchT”*^ i!“ “ 
tioiied, disappear also ami il,e .• 
l.i. be’alth. " tL tennit "IS 
most desirable, is called mn/»Won^ ^ " “®“®“'> ‘Le 

gradually i„cre4, in " it a„a I"“"‘ /’ 

eminence is observed towards tt "’ ^ 

or at some particular noL a .®®”f® «he tumor 
polished. Soon afterwtds the"1. '•* j-''*?*® ‘*®®®'ne. 
.hiverings come on, and the fri f?" ‘'""'"“•'es, cold 
and on compressing the tumor thJtt 7"’’^'°"’* ®'***® > 
can be peiceived if. it, this coistitutr ,K ®“‘'* 

mination of a phleemon nr ‘Le wcond ter- 

Trtatineat. Treat«^„tyfZlZ‘’%T • . 

be kept in vie^J i„ thH ei:;;^ 0 ^ 7 *' 
mors, ,s to obtain their resoluS . thi. •"* 

prompt and most certain mode nf ^ ^“"45 •''® ““t 

however, some cases wiitr, " 1 
general rule j such as some Infl ®*c«ption to this 
precede fevers, and other inter!^T7'^ 
commonly supposed that In thesHs'^'®”*'* •’ '®'' ‘‘ '» 
a mode by wbicli nature throws ®“PP“™tion Is 
humours, pernicious to rema™b ®“'d. or 

"f. -hich seem il ^1!^^!'”- . 



G E R Y. ^ 

mentations. Applications of a sedative nature or. r. 

cine, ofthU XwTas'bv 

feet, a, ®moiitr,.Xvnr 

posed that emollients * " generally been sup- 

pouliices, they should iireneiinv^^l^ 

four times in LenirfoJr l!. ^ be renewed three or 

with hot water ench^ime the * l® bathed 

fomentation, .rto CT lsfd‘”m‘‘“ “ 

alone, whilst ethers wefB?!’ employ hot water 

flowers, or of poppy hflds A ®f ®hamomile 

siderable size, Immrsed in ^i.f*"r of con- 

mg heat, is to ^"*17 ‘I*® 

aud appi i’ed a warm a, h- '*“* 

inflam/d part. A ‘® 

pared in the same msnn I"*®? °f ®a“acl is to he pre- 
Plied begins to cool thf*^‘"‘!t"^'"®'^'' “P* 

ad ; and^bis pif^tL LT“ t ^r ®"'P'“>" 

nutes, and repeated as oft" -7- 7 "■'* 

The best mode of applying th ** j* ■’* *® 

•ernal inflammatlon^^M if tl^ '®"‘*d'c. m ex- 

Half an ounce of the acetoio* f"7 solution, 

ounces of vinegar, with the jj- **"* dissolved In four 

distilled "aterf is\"eftemen*i 7'"" “V*®® P®®"*!® ®f 

of this solution, it is of cons ^ "‘“hing use 

affected kept cimstumlv '•“'® ‘he paits 

rd w’ith it i^enerallv an^ cataplasms prepar- 

"®". Bufwren ®*«ediiyy 

P?i"f«I.as„„tra,i>t t.T?he'"'*-'l “r*®"**" 

he employed. Both slmuld r,lln 'f® *'*®®''‘ 

®f no greater warmth than u '® "* *®“‘ 

venting pain or uneasiness "*“»*«' y for pto- 

atantly applied to the part aid “^®“i ^ ‘‘*P* ®°“* 

dry and stiff. P»ct, and renewed before turning 



j '•I't'iit 

dry and stiff, ^w.w, v«,uiuk 

mors in scrofulous suhj^ts inflammatory tu- strongest vfnegar an ®«5.apla«n»* 

this kind where suminrl^?^ . ^ew casL ^ .i tl»« alternafr ^ ?• bread, 

their treatment is^alwavs" Promoted for f * **^.“*^”*"® ®”*“tIon, has i’^iiicdy, with 

?strr£S£® 



";r -.fi*. ,b.; i, *y; 

slitutional treatment. »">y to the cof, 

-VtUXTilufc 



— puHsiDie from isv*...; i • i preservea 

patient should be confined r 

f~. s.wr.r.'i'i'iJi "j 

Will in general be sufficient mention- 

•hew«e f®il. hard,../.® "‘!i.^“‘ ‘h-e is 



'7*7 of ‘0 ;c«re the i^, » f-MaH tr.®- r » 

pSs;;r;ii!“ ^ ;r;, “■ ■•rai-.Ts “ *."sr‘s i“s' 

Si ”53 '\7 "tS E"” ■ 1 ' -“i 

I’u wow and uncertain i 



nor 



Digitized by 



Google 




!• Of 

i-niv 



Chap. I. S U R < 

Of Dor !s the patient able to support the discharge that en* 
Phle^on. sues. Gentle laxatives, with a cooling diet, are also 
' • attended with very good effects. 

Besides these different evacuations, it is of great con* 
sequence to procure the patient ease and quietness. 
Use of The most effectual remedy for this purpose is opium^ 
opium. when the pain and irritation are considerable, as 

in extensive inflammations very frequently happens, it 
should never be omitted. In all such cases, the opium 
should be given in full doses, otherwise, instead of prov- 
ing serviceable, it may not procure rest ; a circumstance 
which is perhaps the chief reason for opiates having 
been by some very unjustly condemned in every case 
of inflammation. 

By a proper attention to these different circumstances, 
a resolution of the tumor will generally begin to take 
place in the course of three or four days, and sometimes 
in a shorter time ^ at least before the end of that period, 
it may for the most part be known how the disorder is 
to terminate. If the beat, pain, redness, and other at- 



there is nothing to oppose its exit; and it is obser- or 
ved making its escape after having made, in some Hilegmen. 
cases, a very great circuit. It is generally towards the 
inferior parts of the body that purulent matter makes 
its route. On this account large abscesses open them- 
selves most frequently at their inferior part, and from 
thence the advantage which is found by waiting till 
they open of themselves, or that they indicate the place 
roost convenient for the opening to be made. Thus, 
we see abscesses formed under the temporal muscles 
discharge themselves in the mouth, and those of the 
loins making their appearance near the femoral ring, 
or on the anterior part of the thigh. Deep abscesses,' 
in certain parts of the body, proceed rather towards the 
interior than towards the surface, because there purulent 
matter finds less obstruction in its passage. Those, for 
example, which form on the surface of the lungs, find 
great resistance from the ribs and other parts forming 
the thorax, whilst they easily make their way through 
the spongy substance of the lungs, and open into the 



tendant circumstances abate, and especially if the tu- 
mor begins to decrease in size, it is probable that, by 
a continuance of the same plan, a complete resolution 
will be finally effected. 

Snpimra. But, on the contrary, if all the symptoms rather in- 

tioa. crease, and especially if the tumor turns larger, and 
somewhat soft, with an increase of throbbing pain, we 
may with tolerable certainty conclude that suppuration 
will take place. We should therefore immediately de- 
sist from such applications as were judged proper while 
a cure was thought practicable by resolution, and en- 
deavour to assist nature as much as possibfe in the for- 
mation of pus, or what is called the maturation of the 
tumor. To effect this, nothing is more useful than fo- 
mentations and cataplasms ; and if these have not been 
employed during the former stage, the cold saturnine 
applications should now be given up, and recourse bad 
to the emollient remedies. 

Dry cupping, as it is termed, viz. using the cupping 
glasses without the scarificator, applied as near as pos- 
aible to the part affected, is frequently had recourse to 
in promoting the suppuration of tumors. It is only, 
however, in those in which there seems to be a defi- 
ciency of inflammation, that it can ever be either neces- 
sary or useful ; but in all tumors of an indolent nature, 
and where there is still some probability of a suppura- 
tion, no remedy is more effectual. By these different ap- 
plications, continued for alon^r or shorter time, accord- 
ing to the size of the tumor, its situation and other cir- 
cumstances, a complete suppuration may generally be at 
last expected. 

Whilst an abscess is forming, it extends according as 
the quantity of purulent matter is augmented, and the 
extension takes place towards that side where there is 
least resistance. On this account it is that where au 
abscess is deep, or covered by an aponeurosis, it ex- 
tends in the interstices of the neighbouring parts, and 
dissects, as it were, the tendons, the muscles, and the 
bones, whilst in comraoh cases it makes its way to- 
wards the skin. W^hen matter is collected very near 
the surface of the body, and is only covered by the 
common integuments, it speedily makes its way ex- 
ternally but when it is deep, and surrounded by 
parts which make great resistance, purulent matter 
insinuates itself until it arrives at some place where 
VoL. XX. Part I. ^ JL 



ramifications of the bronebim. For the same reason, 
abscesses formed in the cavity of the abdomen some- 
times discharge their contents into the stomach of in- 
testines ; but as the parietes of the belly yield more 
easily than those of the chest, we also see abscesses of 
the different organs contained in the belly, discharge 
their contents through its parietes. 

When matter is fully formed in a tumor, a remission 
of all the symptoms takes place. The throbbing pain, 
which before was frequent, now goes off, and the patient 
complains of a more doll, heavy, and constant uneasi- 
ness. The tumor points at some particular part, gene- 
rally near its middle, where, if the matter be not deep 
seated, a whitish yellow appearance is observed, instead 
of the deep red that formerly- appeared ; and a fluctua- 
tion of the fluid underneath is, npon pressure, very evi- 
dently perceived. Sometimes, indeed, when the ab- 
scess is thick, and covered with muscle and other parts, 
though from concurring circumstances there can be lit- 
tle doubt of there being a very considerable collection 
of matter, yet.thc fluctuation cannot be readily distin- 
guished. It does not, however, often happen that mat- 
ter is so very deeply lodged as not to be discovered by^ 
careful examination. This, indeed, is a circumstance 
of the greatest consequence in practice, and deserves 
more attention than is commonly paid to it. In no part 
of the surgeon’s employment is experience in similar 
cases of greater use than in the present ; and however 
simple it may appear, yet nothing more readily distin- 
guishes a man of extensive observation and nice discri- 
mination than bis being able easily to detect deep-seat- 
ed collections of matter ; whilst nothing, on the con- 
trary, so materially affects the character of the sur- 
geon as having, in such cases, given an inaccurate 
prognosis. 

In addition to the several local symptoms of the pre- 
sence of pus already enumerated, may be mentioned the 
frequent sbiverings to which patients are liable on its 
first formation. These, however, seldom occur so as to 
be remarkable, unless the collection is considerable; but 
it is a symptom almost constantly observed in large ab- 
scesses; and when it takes place, along with other 
symptoms of suppuration, it always contributes to 
point out the true nature of the -disease. 

Of opening Ahscesses,’~^\ita abscesses come to m.ito- 
E rity. 
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Chap. I. 

Of where It ;s of a large size j but this practice ought to be 
Abfcce«e«. rarely adopted. The irritation and consequent inflaiii* 

^ ^ mation, produced from such an operation, must always 

be very considerable j and as it scarcely ever happens 
that the integuments are so much extended as entirely 
to lose their contractile power, there is always reason 
to hope that they will recover their natural dimensions. 
In all very large abscesses, it is the safest practice to 
make at Arst a small incision sufficient to allow the con* 
tents to be completely discharged ; for whenever this is 
done, the extent of the cavity diminishes ; and should 
it be found afterwards necessary to make a more exten- 
sive opening, this can now be done with much advan- 
tage. When an abscess has been opened by cither of 
these methods, it is reduced to the state of a simple 
wound or ulcer, and ought to he treated accordingly. 

The mode by incision ought to be preferred to that of 
caustic, when the matter is collected deep ; when it is 
in the neighbourhood of important nerves or blood-ves- 
sels ; when it is necessary to make the opening large ; 
when the skin which is to be opened has a natural ap- 
pearance j and, above all, when it is desirable the ul- 
cer be healed rapidly, and leave little deformity. 

Although surgeons generally agree in preferring the 
Incision to the caustic, it has nevertheless its inconve- 
niences. Whenever the incision is made, the matter 
contained in the tumor is suddenly evacuated ; hence it 
happens, when the collection is considerable, that -the 
patient faints, or has someother disagreeable symptoms; 
but the principal disadvantage of this method is, that it 
gives free access to the air over a large extent of ul- 
cerated surface ; a circumstance which is sometimes 
followed by very pernicious effects. A total change 
takes place in the nature of the matter ; a laudable 
pus is transformed into an ichorous indigested fluid ; 
the pulse becomes quick ; colliquative sweats and other 
symptoms of fever come on, and commonly the patient 
dies in a short time. Surgeons have too often occa- 
sion to observe the dangerous effects which are probably 
altogether produced by the admission of air ; for we see 
a great number of patients have for a long time after a 
termination of inflammatory diseases considerable ab- 
scesses, where the pus is perfectly formed, without 
shewing at the same time any symptom of hectic fever. 
But when these abscesses exceed a certain size, and if 
a large incision be made into them, there always follow 
symptoms of fever, generally in forty-eight hours from 
the time that the abscess had been opened. These ac- 
cidents, which we have frequently observed in private 
practice, are still more frequent in public hospitals, 
where the air is impregnated with putrid exhalations. 

3. By the From the observations which have 

been already made, it appears necessary that as much 
precaution ta possible should be taken to prevent the 
contact of air with the internal surface of the abscess. 

aeton, therefore, has the advantage, not only of be- 
ing attended with little pain, and emptying the abscess 
in a gradual maner, but it completely prevents the access 
of the air. When patients are otherwise in good health, 
there is another advantage in employing the seton ; for 
frequently a cure is obtained at a period much shorter 
than that which is usually necessary when the incision 
has been adopted. On the other hand, if we have reason 
to wish to keep up for a long time a certain degree of 
irritation and suppuration in the affected part, the seton 



ought to be preferred to every other means. Tliere Lave Of 
been various instruments contrived for introducing the Abaceti-et. 
seton, and it may easily be done by a lancet and common ’ 
probe, or by theinstrumentsrepresented in Plate DXIII. 
fig. 1 5. and 1 6. One of these being threaded with glovers 
soft silk or with cotton, should be introduced into the up- 
per part of the tumor ; but if the blunt one be employed, 
it will be necessary to have the assistance of the lancet. 

The instrument is then to be brought out at the under 
part of the tumor, and the matter allowed to run gra- 
dually along the threads. The seton should be changed 
forty-eight hours after it has been Introduced, and as 
much of it should be pulled out at the under part as i.s 
sufficient to allow the removal of that which was shut up 
in the abscess. The abscess is to be dressed in this man- 
ner every day as long as circumstances seem to require. 

By means of the seton, we obtain a regular and slow 
discharge of the matter contained in the abscess ; the 
sides of the abscess are allowed to contract in a gradual 
manner ; the presence and friction of the seton on the 
surfaces excites a slight inflammation, which contributes 
to unite them, and to complete an adhesion, much more 
readily than by any other method. In proportion as the 
discharge diminishes, the thickness of the seton ought to 
be lessened ; and this is easily done by taking out some 
of the cotton threads every two or three days. It 
ought to be entirely taken out when no more matter 
is discharged than what would be produced by the irri- 
tation of the seton alone ; and by compressing gently the 
*^parts for some days after it has been withdrawn, with a 
compress and bandage, we can in general depend upon 
a complete cure. 

When speaking of the mode of introducing a s^ton, 
we recommended that this should be done from above 
downwards, because, if the first opening be made at 
the base of the tumor, a great quantity of matter im- 
mediately escapes. Thus the boundaries of the ab- 
scess at the upper part become effiiced, and the passage 
of the director through the abscess is much more dif- 
ficult than when the abscess is opened according to the 
manner pointed out. In that way the under part of 
the tumor Is left completely distended till the last mo- 
ment, and only a very small quantity of matter escapes 
by the superior orifice. Another advantage of this 
mode is, that the part of the seton left for the future 
dressings. Is easily kept clean and dry. 

The method of opening abscesses by a seton has 
been found partlcnlarly useful in suppurations of the 
joints, and those glandular parts where the admission 
of air is followed by very pernicious effects. Thus, 
when it is thought necessary to open a scrofulous tu- 
mor, we may generally be able to obtain a more prompt 
and easy cure from the use of a seton, than by making 
a larger incision. Venereal buboes, too, when come to 
maturity, have been said to get well much sooner by 
this than any other method, when the integuments have 
not become too thin by great distension long continued. 

On the other hand, this mode is not without its incon- 
veniencies, for in adopting it we cannot be well assured 
of the state of the bottom of the abscess, which it is of- 
ten important to know. 

Whatever advantages these different methods of open- 
ing abscesses may possess over one another, yet there is 
not one of them which deserves the preference in all cases, 
aldiongh the caustic, as already mentioned, be the means 
E 2 tc 
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Chap. I. 

Of Sinuses, nearly filled np, and consequently the discharge much 
«■ ■ > moderated, the seton ought to be withdrawn. After- 

wards a bandage is to be firmly applied over the part, 
which should be allowed to continue a convenient time, 
in order to obtain a complete cure. In all cases, there- 
fore, we ought to discover the direction of the sinus, 
which can commonly he done by introducing a probe, 
or by observing the place in which the matter collects, 
when it has been allowed time to accumulate, and by 
marking the place from whence it comes, the pressure 
is to be made on the affected part. A seton ought 
then to be introduced into each sinus. 

Another means of procuring the obliteration of sinu- 
ses is, by a longitudinal incision along the whole cavity, 
lu cases where the fistula extends to parts which it is 
not dangerous to cut, and where the seton has inconve- 
niences which render it inadmissible, we should not he- 
sitate to have recourse to this means. Indeed, the lon- 
gitudinal incision of the sinus is to be considered in all 
cases, as the only means which can be adopted with cer- 
tainty in the cure of the disease ; and though in many 
cases it may be proper to attempt the cure by the mild- 
er means which have been mentioned, yet they often 
fail, and the mode by incision ought always to he held 
in view. 

We may observe here, that this part of Surgery owes 
much to the celebn^t^d Mr Pott, he having rendered 
much more simple and successful the treatment of fistu- 
las, particularly those situated about the perineum and 
anus. When a fistula is to be laid open, the first thing 
to be done, is to determine the extent of the incision»^ 
The exact extent of the sinus should then be accurate- 
ly ascertained with a probe, and it is necessary to lay it 
open to the extreme point, in order completely to se- 
cure the filling up of tiie cavity. The operation may. 
he performed by introducing a director (fig. 9. and 1 2.),. 
along the whole course of the sinus, and cutting on it 
Plate ^ common scalpel (fig. i.) j or the sharp-pointed. 

BXllL bistoury (fig. 4.) may be introduced along the groove 
of the director, the point of the instrument pushed- 
through at the bottom of the sinus, and then, by with- 
drawing the director, the incision may be speedily com- 
pleted with the bistoury. 

New mode A still better method is one we have often adopted irw 
nf sinus witli the greatest advantage. It consists 
simply in putting a small bit of wax, about the size of 
a pin head, upon the end of a sharp-pointed bistoury, 
introducing the point of the instrument thus defended 
along the^ sinus ; and when it arrives at the bottom of 
it, the point may be pushed through the skin, displac- 
ing the wax with very little pressure. When the point 
has been brought through the skin, the Incision may 
afterwards be completed with one quick motion of the 
knife. In laying open sinuses in this manner, it is par- 
ticularly necessary to form an exact idea of the direc- 
lion of the sinus, and of the extent of the incision to be 
made, before attempting to introduce the bistoury. For 
as a very slight degree of pressure is sufficient to dis- 
place^ the wax on its point, any untoward motion upon 
the side of the abscess would thus expose the point of 
the instrument, and render the operation more tedious 
and difficult, and always more painful. 

^ The principal advantages of this mode of laying open 
Sinuses are, that the operation can be much more speedi- 
ly performed, and that it costs much less pain to the pa- 
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tient. The introduction of the director through a small Of the 
fistulous opening, and the tedious process of catting Whitloc.^ 
through the integuments with a scalpel, cannot fail of • 
creating much distress, whereas a thin bistoury can be 
introduced without giving almost any uneasiness ; and 
after the operator has^ conducted its point to the bottom 
of the sinus, it may be pushed through the integuments, 
and the sinus cut open with a covp de main. 

All sinuses should be laid open in this manner, which 
can previously be detected by a careful examination wkh 
the probe \ and if the edges of the fistulous sore are 
found to have acquired a great degree of callosity, it 
is also sometimes adviseable to cut them entirely away. 

The sinuses are now to be dressed by placing between 
the edges portions of caddis dipped In oil, or simple 
ointment ^ and great care should be taken that no por- 
tion of newly divided parts be allowed to oome into 
contact, as there will be great risk of an adhesion tak- 
ing place between them, thus frustrating the very ob- 
jects of the operation. After the pledgets have been 
introduced between the edges of the wound, it is com- 
monly directed that the whole wound be covered up 
with a piece of linen spread with ointment. In place 
of the ointment, we have generally found a poultice 
answer better. The poultice, by its moisture, prevents 
any agglutination of the lips of the wound and it has 
the power of diroinishiug the inflammation more than 
any other application. The wound is afterwards ta bo 
treated on the principle of tbe common ulcer *. * See VU 

ctr*. 

Sect. III. Of the Whiiloe (Paronychia). 

The whitloe is a painful inflammatory swelling, oc- 
cupying the extremities of the fingers, most frequent- 
ly at the root of tbe nails. Several varieties of tbe 
disease have been described by authors ; and these 
consist in the structure in which the disease is supposed 
to have been seated. From what we have been able 
to observe, it appears to be situated chiefly in the cellu- 
lar membrane immediately underneath Ihe skin, and in 
the structure connected with tbe nails y though at the 
same time the pathology of this disease is not yet well 
understood. 

The first symptom of tbe whitloe is an uneasy burning 
sensation over the point of tbe finger, or root of the nail. 

Tbe part becomes tender and painful to the touch j and 
a slight degree of swelling takes place, resembling oede- 
ma, atteoued by little discoloration. A transparent 
effusion takes place below the epidermis, and forms a 
vesication round the root of the nail. A purulent dis- 
charge takes place round the edge of the nail, and the- 
nail always sepaiates. The peculiarity in this disease 
b, that it generally affects several fingers, one after the 
other, and sometimes all the fingers 01 both hands. 

In the more severe forms of the disease, the inflam- 
mation extends to the cellular membrane underneath the 
skin, and even to tbe tendinous aponeurosis and perio- 
steum of the fingers, producing caries. In such cases the 
whole hand generally swells, and the swelling even ex- 
tends up the arm and affects the axillary glands. 

Wbilloes sometimes succeed a blow or injury of the 
finger j but they most usually n>ake their appearance 
without any known cause. 

TreatmenU^la the treatment of whitloe, two sets of 
remedies have been employed. Some, use fomentation.*’, 

poultices,^ 
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Chap* I. S U R < 

Of XncjBt- which have usually received the general appellation of 
ed l omors. Tumor. We shall, therefore, in this section, treat of 
those tumors only which are formed in the cellular 
membrane. 

Under the class of encysted tumors (ttwieurs enkys- 
tieSf ioupSf cystiiieSf) are comprehended all those tumors 
of preternatural formation, the contents of which are 
surrounded by a bag or cyst. 

OfcncTBU Encysted tumors are generally formed in the cellular 
«d uiinort. membraney immediately underneath the common inte- 
guments. They are moveable, circumscribed, common- 
ly indolent, without heat or any change of colour in the 
skin ^ and they are very slow in their formation and 
progress. They contain a matter n^ore or less thick in 
consistence ; and, according to the nature and consist- 
ence of this matter, they are distinguished by diOerent 
names. They have been denominated at/teromOf from 
the contents being of a soft cheesy consistence ^ vte- 
liceris^ when they contain a matter of the consistence 
of honey j and steatwna^ when formed of fat. The 
steatom, however, ought not to be classed among the 
encysted tumors, as the thin cellular covering in which 
it is contained has no analogy in its structure to tlie 
cyst of the other tumors. 

It ought to be observed, that the consistence of the 
matter contained within the cyst varies in every species 
of encysted tumor. In the atheroma and meliceris 
it has sometimes the firmness of new cheese, and at 
other times is softer than the most liquid honey. These 
varieties depend on the length of time which the fluids 
have remained in the cysts, and in the proportion of 
coagulable lymph and serum, which have been sepa- 
rated and absorbed, and also on their having been in- 
flamed or not, and on the extent to which this inflam- 
mation may have proceeded. Sometimes an encysted 
tumor is composed of different cysts, each of which con- 
tains a substance of a diflerent nature. These dif- 
ferent circumstances render in general the diagnosis in 
the varieties of encysted tumors very difloicult ; and 
happily this distinction is not necessary in practice, 
and perhaps ought also to be omitted in our nosological 
arrangements. The sac of an encysted tumor is gene- 
pretty firm, and composed of concentric lamellae. 
We have observed some of the cysts which were nearly 
M firm as cartilage, having small chalky concretions 
formed in many parts between the layers. When the 
contents of the tumor are washed out, the internal sur- 
face of the sac generally appears smooth and polished \ 
but in others, some of the matter adheres firmly to the 
surface of the sac. Tn some cases the tumor very much 
resembles the hydatids found in the liver and other or- 
gans ; for, besides the firm sac, there is sometimes form- 
^ witnin it, and apparently having no adhesion with 
it, a thin and very easily torn whitish hag, which con- 
tains the fluid. 

Encysted tumors are very small at their commence- 
ment, and grow by almost insensible degrees. They 
vary a good deal in their form and size. Those which 
are foimed in the hip, are generally rqund and smooth j 
commonly of the size of a nut, and acquire rarely the 
bulk of a large egg. Those which are seated in other 
, parts of the body are more irregularly formed, and 
sometimes become of a prodigious size, some having 
been found which weighed lo, ij, and even 2Qlhs. 
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They are never painful, at least at their commencement, or Encjit- 
and the skin covering them, preserves, for a long time,cd Tumors, 
its natural colour \ but when they become very large, ' ”• ' ^ 

the veins of the skin become varicose > and the skin on 
their upper part becomes polished, and acquires a red- 
dish colour, similar to that of k part inflamed. Tumors 
of this kind seldom give pain or uneasiness, except 
when they receive a blow. Inflammation and pain then 
readily come on, and the cyst ruptures if not previously 
opened by an instrument. 

Such is the usual progress of encysted tumors \ and 
although they do not come to a rapid termination, yet 
this sometimes happens more readily under certain cir- 
cumstances, and even before they have acquired a large 
size. In the hip, for example, we perceive the integu- 
ments become tender and very thin, and open before 
the tumor has acquired any considerable size. But on 
other parts of the body, and particularly the back, 
shoulders, and thighs, the integuments preserve their 
natural appearance, even when the tumor has acquired 
a large bulk. This appears to arise from the skin being 
more loose in these parts. 

The situation of encysted tumors also contributes 
much to determine the de^ee of adhesion which they 
have contracted with the neighbouring parts. In some 
situations they are so detached, especially while they 
continue small, that they readily alter their situation by 
very slight degrees of pressure ^ hut in others, particu- 
larly when covered by any muscular fibre, they are 
more firmly fixed from their commencement. The at- 
tachment of encysted tumors is also influenced by their 
remaining more or less free from inflammation ^ for they 
never become inflamed, even- in the slightest manner, 
without some degree of adhesion being produced be- 
tween the cysts and contiguous parts. 

It has generally been supposed that the membrane Mode of 
which forms the cyst of this species of stumor is not a^heir fo»- 
new formation, hut produced by a collection of fluid 
in one of the cells of the cellular membrane, which by 
its increase dilates the cell, and brings it in close con- 
tact with the adjacent cells, so as finally to obliterate 
them, and increase the thickness of its own coats. 

The ingenious Bichfll* has shown that this opinion so « Vide 
generally adopted Is without foundation, and that the Armtomie 
formation of encysted tumors more probably depends 
on laws, analogous to those which regulate growth 
of the diflerent parts of our bodies. He has also shown 
that there is a great analogy between these cysts and 
the serous membranes. The cysts, like serous mem- 
branes, form a species of sac witbont an opening *, they 
contain the fluid which they exhale, and they have a 
smooth and polished surface contiguous to the fluid, 
whilst the other surface is unequal, and connected with 
the adjacent cellular membrane. The cysts have a si- 
milar structure to serous membranes ^ maceration, &c. 
proving them both to be composed of a cellular texture. 

In the natural state neither of them have any sensibili- 
ty, but when inflamed they both become extremely sen- 
sible. The cysts also are evidently secretory organs,, 
exhaling the fluid with which they are filled, and their 
power of absorption is also very manifest from the spon- 
taneous cures of some encysted dropsies. 

These considerations led Bichdl to conclude that 
there exists a perfect resemblance between the cysts of 

encysted 
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Of Eicyst- encysted tumors and serous membranes. An impOr- 
ed Ta mori. tant question here presents itself, to know how these 
» ^ cysts are formed, how a membrane which did not exist 

in the natural state can be produced, and can grow 
under certain circumstances ? The mechanical expla- 
nation of these phenomena which has already been men-- 
tioned, though at first sight it may appear' simple and 
satisfactory, yet is by no means conformable to the 
nsual proceedings of nature. How does it happen that 
as the cysts and serous membranes are analogous, these 
membranes are formed in a different manner, the serous 
membranes never being formed from a compression of 
the cellular membrane ? How is it, if the cells are ap- 
plied and compacted with one another so as to form a 
sac, that the neighbouring cellular membrane does not 
disappear, or even diminish, whilst the sac acquires a 
large bulk ? These reflections would lead us to believe 
with Bichat, that the common manner of explaining 
the formation of cysts is essentially different from the 
manner which nature generally follows in all her opera* 
tions. 

Bich^lt ingeniously remarks that all tumors which 
vegetate externally, or appear internally, are formed 
and grow in the same manner as the cysts, there being 
n* difference between these two morbid productions but 
the form in which each of them appears. Most tu- 
mom throw out upon their external surface the fluid 
which they separate. The cyst, on the contrary, ex- 
hales that fluid from its internal surface, and preserves 
It in Its cavity. « Suppose a fungous tumor in suppura- 
tion (says Bichat), transformed in a moment into a 
cavity, and the suppuration to be transported from the 
external surface to the sides of the cavity, that cavity 
tvill then become a cyst.— Reciprocally, suppose a su- 
perficial cyst, the cavity of which is obliterated, and of 
which the fluid is exhaled from its external surface, you 
Will then have a tumor in suppuration. ^ 

“ If therefore the form alone establishes the difference 
Ween tumora and cysts, how does it happen that the 
formation of the latter is not analogous to that of the 

‘0 attribute the 

fo^tion of external or internal tumors to compression > 
We ought therefore to conceive the production of cysts 

the «l/t ‘'■'y '“8'" to be formed in 

ST laws analogous to those which 

regulate the general growth of our bodies, and which 
appear to be deviations of these fundamental laws 
ol which we are ignorant. When the cyst is once 

atT«t’in’‘^“ *‘l{’“j*“®'"“-‘“ ‘bough 

at Brst in a small degree, it at last augmenU in nr^ 

portion to Its progress. The Increase of the exhalent 

eTld fl"M r“‘‘“ accumulaUon of the 
exhaled Hold, in such a manner that the quantity of the 

• •‘i""' “ w.i» 

much m"'"'’* ‘be formation of cysts appears 

much more conformable to the laws of nature than'^hH 
wbicbhas been formerly mentioned and generally reef" 

that of morbid productions which dejlSd uponTwm" 
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laws. It is a great deal in the economy of our organsof Encyit. 

mil nnalnrrips and fn elwaar sml 



to poin out analogies, and to show the uniformity of a cd Tamon. 
phenomenon not understood with one in regard to ' ' ' • * 

which all the world agree. Much would be done for 
the benefit of science, if in all its branches we could de- 
monstrate that principle on which depends such a great 
number of effects, that nature, avaricious in her means, 
is prodigal in her results j that a few causes preside over 
a multitude of effects, and that the greater number of 
those regarding which we are uncertain, depend on the 
same principles as many others which appear to us evi- 
dent. 

0/ the treatment of Encysted Tiwwotsh— E ncysted 
tnmors, though not dangerous, are often inconvenient 
from their size, situation, and the deformity which they 
produce, so that whenever their rennoval becomes neces- 
sary, this can only bo Hone by a surgical operation. 

If the tumor be of the melicerit kind, which for By the sc. 
the most part will be the case when a distinct flnctua-twi. 
tion is perceived in it, it ought to be treated as a 
common abscess. If the tumor be small, the matter 
may be discharged by puncturing the most dependent 
^rt with a common lancet, and treating it in the or- 
inaiy way till the sides of the cavity come in contact 
by adhesion, or by the process of granulation. But 
when the tumor is more considerable, the free admission 
ot air into the interior of its cavity is always dangerous ; 
and we ought to be attentive to prevent iU oHmU by 
making the o|«ning in such manner, that the wound 
be exposed » little as possible. When treating of ab- 
scewes, we have recommended the passing of a seton or 
cord through them, as the best method of Opening them • 

when they are of a large size. This melhod Ts also 

* I?"*'* «o«»wtence. It will only be ne- 

m«,i S j“ ’ “’® ®“P®"®r pert of it to the 

‘be inferior opening 
S 'efficiently large for allowing the matteMo b! 

Iv well “etbod often answers extreme- 

LTdnM h.v'r*'’^'-'’^*^ '®®" '•bich 

ln»:n»”?l have been obtained in so short a time in fol- 
S t^is "“7”^ of treatment by incision. 

“asls in whret th '“T ':® ®,®P'°y®'*- ®»'*P‘ 1“ ‘bo* 
t^e lasHv ‘"“orere so liquid as 

of ton ffieoharged by a small opening. When it is 

?enu ®®"“*?®5®® ‘0 «l>»i‘ of the seton, the co". 

opening into'tbr'CTst er'bv ®»‘e™'»e 

itVeontents? ^ ffi“®®‘>"g out the cyst and 

con^gru:V.^’'‘«^o“^d “'■r* ‘® “■® 

difficult it ?s7^’.„7 » ~”0»al tedious and 

tio7. In:u"h a case^ ®P®«- 

tumor its whole length and to Vnt®“®”‘ “P®“ ‘*'® 

the cyst which caSy be 

the tumor will in o««cned. ihe contents of 

«nd the cure will be eS eiUiTb^ 
wound open till the cavitv of fK ^ a • Vn 
nulatlonr; or it ma7be^«. .TP “?"®'' S"* 

vided edges of the ^skln to Tk**®*^ T ‘be di- 

from the adhesion being complete,'’';!^ ’remlfn?^^^^ Jp*r! 

tion 
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Of Enevst- forms as it were tfae nucleus of a new 

cd Tumors, tumor. 

* ■ V > Operation. — ^\Vhen it is determined upon to remove the 

cyst completely, the first step of the operation is to make 
a free incision, with a common scalpel, through the in- 

• See Plate teguments covering the tumor*. If the tumor is not very 
DXIII. large, a longitudinal incision will answer the purpose ^ 

'* but should the tumor be of such a size, that the whole in- 
teguments covering it are too large to lie neatly upon the 
wound, it is much better to remove an oval portion of 

f Sec<^ skint. The size of this portion must be left entirely to 
the judgment of the operator, v/ho should always take 
Plate care that a sufficient quantity is left, completely to 
BXIII. cover the wound. After the skin is divided, the cel- 
lular membrane should be dissected back, so as distinctly 
to expose the surface of the sac ; and as the sac will be 
generally found loosely attached to the adjacent parts, 
it may be easily separated by a very simple dissec- 
tion. In removing encysted tumors, it is particularly 
necessary to cut fairly down upon the sac; for if this be 
not done, instead of the tumor being readily turned out 
of the sheath of loose cellular membrane which surrounds 
it, it can only be removed by a very tedious process of 
dissection. Some surgeons have recommended that the 
contents of the tumor should be removed, before at- 
tempting to dissect out the sac; but if the incision of the 
integuments be made sufficiently large, this may gene- 
rally be avoided. We have often observed the operation 
of extirpating encysted tumors, and indeed tumors of 
every description, rendered extremely tedious by a want 
of proper attention to this step of the operation. We 
would therefore particularly recommend, that, in the 
exturpation of all tumors, the incision of the integu- 
ments extend both above and below the tumor a consi- 
derable way, proportioned in all cases to its bulk and 
ea^ access. 

In some cases it is adviseable to open the cyst, and 
remove its contents, before an attempt be made to dis- 
sect it out. This practice will only be necessary in cases 
where, either from the shape or situation of the tumor, 
it is impracticable to pass the knife round it, and where, 
from the situation of important parts at its base, the 
dissection is rendered very nice and delicate. In a 
case of encysted tumor closely attached to the capsule 
of the^ knee joint, great advantage was derived from 
operating in this manner. Whilst the tumor remained 
distended, it was impossible to separate it, without 
great risk of cutting, either into it, or into the cavity 
of the knee joint. When, however, its contents were 
removed, the membranes could be readily dissected 
from one another, without the smallest risk of injury. 

After an encysted tymor is extirpated, if any artery 
bleed very profusely, it ought to be secured by a ligature; 
but this should always be avoided as much as possible, 
as ligatures are apt to interfere with the adhesion of the 
lips of the wound. At the same time it is always ne- 
cessary that the bleeding be completely stopped before 
the wound is dressed ; for should any hemorrhagy take 
place after the dressings have been applied, it is very 
apt to displace the edges of the wound, and prevent 
them from adhering. 

VoL. XX. Part I. + 
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The edges of the wound are to be placed accurately Of Ency«t- 
together, and kept in contact with adhesive plaster, a cd Tumors. 
compress and proper bandage being applied over It. ’ 

In some cases the twisted suture is advantageous. The 
wound is to be treated in the usual manner, removing 
the dressings whenever they become soiled, and the ap- 
plication of the adhesive plaster continued till a com- 
plete cicatrization has taken place. 

Sect. VI. Of the Steatom or Fatty Tumor (b). 

Tumors of this species consist of a mere accumulation 
of cellular membrane and fat in a particular part of the 
body. They occur frequently, and are formed most 
commonly on the front or back part of the trunk of the 
body, and sometimes on the extremities. They gene- 
rally grow in a slow and progressive manner, and the 
blood-vessels are neither large nor numerous. They 
have always a thin capsule of common cellular sub- 
stance ; and this capsule seems merely to be the effect , 
of that condensation of the surrounding cellular men^ 
brane which the pressure of the tumor occasions. “ As 
the growth of adipose tumors is regularly and slowly 
progressive, and as nothing like inflammation in gene- 
ral accompanies their increase, their capsules afford a 
striking instance of an investment acquired, simply by a 
slight condensation of the surrounding cellular structure, 
unaffected by inflammation*.” When the capsule, 
which is extremely thin, and which adheres but slight- 
ly to the tumor, is removed, the tumor within consists Surgical 
of a mere piece of fat, more or less compacted 
ing to its situation in the body, and the length of time ^ 
which it has remained. 

Of the treatment of the When a steatom 

is small, when it causes little deformity, and does not 
seem to injure the functions of any organ, it is most 
prudent to allow it to remain. Sometimes they acquire 
a very large bulk, and from their situation are extreme- 
ly inconvenient and unseemly ; and they then become 
an object of medical treatment. No external applica- 
tion has ever been known useful in discussing tumors of 
this kind ; and the only means to be employed for re- 
moving them is by an operation. There is indeed no 
species of tumor that can be dissected out with so much 
celerity, or with such apparent dexterity. In some 
cases, however, if inflammation has been induced, the 
capsules even of these tumors are thickened, and adhere 
so as not to be separated without difliculty. 

In dissecting out a tumor of this kind, the same gene- 
ral roles may be followed as have been mentioned when 
treating of encysted tumors. The external incision 
should be made very free, and it is also of great im- 
portance to cut completely down to the capsule of the 
tumor, before attempting to dissect it out. 

Sect.* VII. Of the Sarcoma or Fleshy Tumor. 

Our knowledge of the pathology of tumors of the 
cellular membrane is yet too limited to be able to ar; 
range them in any systematic form ; gnd it would be 
foreign to our purpose to attempt the investigation 
F • *of 
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(b) Steatoma, adipose sarcoma of Mr Abemethy. 
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vucseiumors, as we betore mentioned. Is 
the cellular membrane ; and the difference in the qia- 

hties ofthe substances deposited in the cells gives the 
pe^har appearance to the tumor. ® 

The vessels which pervade such tumors are either 
larger or ampler, and more or less numerous. They 
are also distributed in their usual arborescent manner^ 
m peculiarity of arrangement 
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able size, the superficial veins become very Tarue 
They have little sensibility, enduring a tough wtaminal 

disSnd'ed « f ‘"r" «=""»% till the skin is so 

substanct ^hich ?’ i*"'*^* '‘o™*'! 

suDstance, which sometimes s ougbs awav In tkl. 
manner doe, the dUease occasionally to^inale t 

ce^ *and'?h'T‘““‘ “"“i »«C"<li"g this’ pro- 

cess, and the disgusting foetor and frightful appearaLe 

tops tumors are composed of a numi « sarcomur 
taining sometimes a transparent and o ^ con- 

fluid ; and have been "El 
cystic sarcomas. Abernetby, tho 

first the structure ofX tuL?h la the 

semble the natural strLtur^lAh* ’"1’?®”'* ‘ore- 
•econd the tumo™ coSlEof . *“«1 » the 

firm, roundish tumors of dififerrn?^®™^**”* 1 
connected together by a hind nf li*l^** colours, 

jlze of the tubercle fsfrtm th/t n^J" T**® 

h<W.tean, or sometimes lar»,. .i„ .fl®* ‘®.‘'’?‘ ®f » 
ish red, 



, «uu applying a solution ot muriate of ammonia 

Buhmg their bulk. Frictioiu with unctuous substin. 

ted’s^rir"""* «»'»Pl'OC5 camphom- 

“fl“““""®"“«adoil; tincture of canthe- 

mvellings . Soap and mercurial plasters have also heeu 
much commended; but of all these remediea perbTpe 

dn^t j • “ practice is to be coi^ 

S Bwotioned uider SwetUngt ojtb, 

m^r ;« applications are madeto the t- 

wcond7r J “ pargaUve medicines every 

rest ^An *" “'“‘emious diet, with 

n be ulw “/■»'<>!'«« i» alao supposed 

liuu^e ™ 1:.. f of calomel or corrosivTsub- 

cyamns^nd II “f hyos- 

S. ®" “'®'»c' aad the extract of 

cc^a, has been much extolled by some. 

pracfice'^trijilr" (*“'* ** » *^’'ouri*e 

tumors with caustic'^rld 

more painful m though this mode is much< 

are LCtlr .rr T‘^ “>« y*‘ 

tumor, or from’ the ualenu ” »»tuation of the 

■Jay be resorted to.^ timorous, this practior 

common crusa™J^t“ss‘^jl^ *aa»‘ics, the 

ly well. This is to bp I *”f purpose extreme- 
the skin, and allowed to 1*“’^ '”'^ ‘ b"llt of 

cording to the denth of il longer or shorter ac- 
it intended to be ^^tiove^* AfeJ’tl*"d P®'f*®“ .®^ 

•eparatod by the assistant nf i portion faae 

“ay be again renewed unti/tK whX’ 

stroyed. Equal na*fo r j ®®“ “ thus de- 

alum form a very Ltiva° Precipiutc and burnt 

Paia. B, mixiZr E,! T? ’ g~»* 

alleviated. * P ® wuh the canstica, the pain i* 
moved by * *a«“maton8 tumor is to be rc- 

®'- ‘bat ’•biut thfl,:^i"!i!i?!z\'t**p 



01 cue tubercle is from that of a pea to th . f ®®''®A by inoision the l “ ‘“®'» *» ‘o be re- 

.-tean, or sometimes larger; the c5our of ah* * «“«mbpanoe, that whilst^t"" ^ always keep in 

T^rfffe”“f r y*“®^ tiut7S“*:"^*'’™"“- Jigaous cellullir „ the^on. 

ill be d';ilvm>J“u ?fl*1“ate; «dTui & buSumom 



“0 sarcomaWua tumors. 

“S. wam ia 



Digitized by 



Google 




lu^l 

Sm 

tub 

» 



(%ap. I. 

.OedenHU 



SURGERY. 



43 



Sect. VIII, Of Oedema, 



swelling is not heavy. At Its commencement, it only Oedema, 
affects one part 5 but it soon spreads over the body, and * 

distends the whole skin. In one case it was limited to 



Dedema consists in the effusion of a watery fluid in 
the cellular membrane of any part of the body. 

The swelling in cedema is not circumscribed. The 
skin of the swollen part retains its natural colour, and 
sometimes becomes paler than natural, having a glossy 
hue. The part has a cold feeling 9 and pressure made 
by the point of the Anger forms an impression or dim- 
ple, which remains for some time after the finger is re* 
moved, disappearing slowly. There is no acute pain, 
but there is an uneasiness or sense of weight and tight- 
ness in the part. If a limb be oedematous, the magni- 
tude of the swelling is always increased or diminished, 
according as it is placed in a depending or horizontal 
posture. Oedema always arises from the want of pro- 
per balance in the functions of the exhalent and absorb- 
ent systems, and it appears both in a constitutional and 
local form. Contusions, sprains, the long use of re- 
laxing poultices and washes, are often local causes of 
oedema. More or less oedema is conjoined with erysi- 
pelatous inflammation. A part which has been acutely 
inflamed often remains oedematous for some time after- 
wards. It is also often owing to some impediment 
to the return of blood to the heart. Pressure of the 
gravid uterus on the iliac veins often renders the lower 
extremities oedematous. Aneurisms and other tumors, 
by compressing the veins of the extremity, often pro- 
duce this affection. It also accompanies ascites^ hy* 
drothorax^ &c. Ac. 

T reatmait*^hA an oedematous swelling Is generally 
the effect of some other disease, the cure must depend 
upon the original disease being removed. 

If the limb be the part afi'ected, it should be kept in 
a horizontal position. Frictions made with flannel, and 
a moderately tight roller, applied from the toes up- 
wards, have a powerful effect in diminishing the swel- 
ling. The operation of these means is to be assisted 
by purgatives and diaphoretics. See Medicine. 

If the tumor become so tense as to create much pain 
and inflammation of the skin, these may be moderated 
by the discharge of the fluid by means of a small punc- 
tnre, rather than by allowing the integuments to burst. 
A puncture is, however, not void of danger, for wounds 
in dropsical constitutions, generally excite a great de- 
gree of inflammation, and are apt to become gangren- 
ous. ^ The puncture should be made upon we most 
prominent parts of the swelling with the point of a 
lancet ; and as the fluid which oozes out is apt to create 
great irritation of the tender skin over which it flows. 
It is a proper and. very useful precaution to keep the 
akin always covered with some unctuous adhesive sub- 
atance. For this purpose the unguentum resinosum is 
«ery well calculated. 

Sect. IX. Of Emphysema. 

Emphysema ia an effusion of air into the cellular 
cnembrane of arijr part of the body. 

^ The swelling is without pain, and colourless ; and it 
IS easily distinguished from oedema by the noise and 
particular feeling it has when pressed upon. It makes 
a crackling nobe, and resembles the feeling created by 
pressing a dry thin bladder half filled with air. The 



one-half of the body. 

Emphysema generally arises from a wound of the 
lungs \ often from a spicula of a broken rib *. It has a See 
also been known to arise from an ulceration in the of 

lungs; but this seldom happens, as the inflammation^*^ 
attending the formation of matter condenses the con- 
tiguous vesicles, and produces adhesions between the 
lungs and cavity of the thorax. 

Emphysema has also been sometimes observed in 
some putrid diseases. Dr Huxham has recorded a case 
of this kind in a sailor who was attacked with putrid 
fever and sore throat f . f Medical 

A partial emphysema has also been observed in cases Ohserva, 
of gangrene. Dr William Hunter has mentioned 
case of that kind. 

The treatment of emphysema must always depend 
on the nature of the original disease. It may be here, 
however, remarked, that effused air is readily absorbed, 
and creates no inflammation or any change in the celln^ 
lar structure where it had been emised. 

Chap. U. 

Of the Diseases of the Skim. 

General Remarks on the Pathology of the Skin, 

There are a considerable number of diseases which 
originate in the different parts composing the skin ; and 
there are others which seem to be the effect of that sym- 
pathy which the skin has with most organs of the body. 

Of the diseases which attack the skin, there are five 
classes. Id the first, tbe papillm are affected ; in the 
second, tbe cellular membrane contained in the areolae 
of the skin ; in tbe third, the rete mneosum or capillary 
net-work, ^m which the exhalents arise ; in the fourth, 
the entb vera or chorion ; and in tbe fifth, tbe epider- 
mis or scarf skin. 

1. Under the diseases of tbe first class, or those of the 
papillae, may be considered all those in which an altera- 
tion in the sensibility of the skin takes place. When- 
ever inflammation affects tbe skin, this alteration of sen- 
sibility is perceptible ; and in some of tbe nervous dis- 
eases of women it is very remarkable ; for on touching 
tbe skin a little rongbly, convulsions are prodneed. The 
effect of titillation is well known ; and perhaps an ap- 
plication of this knowledge might be extremely useful 
in tbe treatment of some diseases. 

2. We have examples of the second class of diseases 
of the skin, where the areolm of tbe cellular membrane 
of the cutis vera become inflamed, in boils and perhaps 
also in smallpox, and in some of those tumors commonly 
called pimples of tbe skin. 

3. The rete mneosura, from its vascularity, is pro- 
bably tbe seat of erysipelas, measles, scarlatina, and that 
multiplicity of eruptions to which the skin is subject. 

4. In elephantiasis, cancer, warts, &c* and in general 
in all chronic cutaneous diseases, the cutis vera is af- 
fected ; it appears, however, to be seldom primarily 
affected in acute diseases. 

5. The epidermis is passive in all the diseases of the 
skin, and Is only affected ^ its cootiouity. Iti sensible 
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Sect. I. o/the Erysipelas, or Rose. 
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Erywpelaf. «tent } and it frequently changes Its situation, grow- 
■ ing gradually well nn one side, and extending itself on 

the other. Sometimes it disappears entii-ely at one 
place, and attacks some other. As this disease gets 
trell, the cuticle peels off from the affected part. 

Erysipelas may be combined with phlegmon (erysi- 
pelas phlegmonoides), in which case the inflammation is 
of a deeper red colour ; the swelling is also greater and 
deeper, and the pain is more acute. There is also a 
throbbing in the part, and the pulse is full and hard. 

There is^also a particular species of erysipelas, called 
St Anthony* s \fire, in which small vesicles are formed 
on different parts of the skin. These burst, and dis- 
charge a thin fluid which forms a scab, and beneath the 
scab suppuration sometimes takes place. 

The true erysipelatous inflammation seldom suppu- 
rates, but generally terminates by resolution 3 very vio- 
lent oases sometimes cause gangrene. 

When Erysipelas is accompanied with inflammation 
of the cellular membrane, as there are no distinct li- 
mits of the disease, the matter which is formed in those 
cases which advance to suppuration, often extends very 
far in every direction, and sometimes produces very 
considerable sloughing, not only of the cellular sub- 
stance, but^of the fasciae and tendons. Erysipelas is 
generally accompanied with all the symptoms of general 
fever, and these occur in a very considerable degree, 
even where the external inflammation is extremely 
slight. Languor, lassitude, -weariness in the limbs, 
headach, loss of appetite, oppression about the stomach, 
precede the appearance of the local complaint. The 
most violent form of erysipelas is most frequently seen 
in the face, producing a great deal of general fever, 
often accompanied with delirium ; and in a few cases 
we have known it to proceed so far as to inflame and 
suppurate the membranes of the brain. Erysipelas 
seems to be intimately connected with the state of the 
general constitution. Persons in the habit of drunken- 
ness and other species of intemperance, and who, when 
in a state of intoxication meet with local injuries, of- 
ten have erysipelatous inflammation. In general, ery- 
sipelas has its principal source in a disordered state of 
the chylopoetic viscera, more particularly the biliary 
^retion. It seems also to be often connected with a 
suppression of perspiration, for it never recedes until 
that symptom is relieved. 

OJ" the treatment of The mild erysipe- 

las is to be relieved by the exhibition of gentle diapho- 
retics. A few doses of nitre, in order to promote the 
ordinary evacuations, and general attention to the anti- 
phlogistic regimen. 

It is also of great importance to attend to the state 
of the bowels, and to give purgative medicines, both 
with a view of removing any feculent matter contained 
in them, and as a general evacuant. 

When the case is conjoined with phlegmon, and 
when there are symptoms of inflammatory fever, vene- 
section becomes necessary ; and this is particularly the 
eftse when the face is the seat of the disease. 

When the patient has a very foul tongue, a bitter 
tdste in his mouth, and a propensity to vomit, purga- 
tives and emetic-s become necessary. Indeed, in al- 
most all severe cases, an emetic is indicated, and 
ought even to be repeated, should the symptoms con- 
tinue. 

' » a 
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There has been a great variety of opinions with re- Erysipelas, 
gard to the external treatment of erysipelas ; some re- ^ — v" 
commending the part to be kept dry, of a moderate 
warmth, and excluded from the air : others have used 
warm or cold moist applications. The practice of Des- 
sault is perhaps the most judicious. In those cases 
of erysipelas produced from an internal cause, no to- 
pical application is to be employed, except, perhaps, 
dusting the part with flour j but when any species 
of erysipelas succeeds a contusion, a wound or an ul- 
cer, the regimen and internal medicines are insuffici- 
ent, if proper topical remedies are not at the same 
time employed to alleviate the local irritation. In these 
cases Desault employed poultices, the good eflects of 
which were confirmed by numerous observations. He 
considered it, however, as an essential precaution, not 
to extend this topical application further than the 
bruised part, or the edge of the wound or ulcer. If 
any application is made to the erysipelatous surface, it 
ought to consist merely of a weak astringent solu- 
tion : that which was always employed at the Hotel 
Dieu, consisted of a scruple of the extract of lead In a 
pint of water. 

Sect. II. Of the Furunculus or Boil, 

The furunculus appears to be an inflammation of the 
cellular membrane of the areola of the chorion 3 the 
other inflammations of the skin and cutaneous eruptions 
being seated on the corpus reticulare. The funinculns 
is a circumscribed, very prominent, and hard tumor, of 
a deep red colour 3 and they vary, from the size of a 
pea to that of a pigeon’s egg. They are extremely 
painful, and are seldom attended with much fever. 

They are most frequent in young people. Boils gene- 
rally pass into a more or less perfect suppuration. A 
small white spot is formed on the apex of the tumor, 
which, when it has reached the skin, discharges but a 
small quantity of pus in proportion to the bulk of the 
swelling. Before the tumor begins to subside, a yel- 
low slough, formed by a portion of dead cellular mem- ^ 
brane, comes away. 

As swellings of this kind almost always suppurate, 
and as induration constantly remains after an incom- 
plete resolution of them, we ought to promote sup- 
puration by using emollient applications. Emollient 
poultices are best for this purpose. When a quan- 
tity of matter is collected, it is sometimes more ad- 
vantageous to open the boil with the point of a lan- 
cet, than to allow it to remain until the skin ulcer- 
ates. Aperients and the antiphlogistic regimen ought 
not to be omitted. 

Sect. IH. Of the Chilblain, 

The chilblain is a painful, and very often an extreme- 
ly itchy swelling of the skin of an extreme part of the 
body, in consequence of exposure to extreme cold, 
or sudden change from a very cold to a warm atmos- 
phere. 

Chilblains are most firequently in young people of scr^ 
fulons constitutions, and in this country the disease is 
most prevalent during the winter months. It appears 

most : 
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Chap. II. S U R G 

Cancer of When canceroas sores appear about the eyelids, and 
the Skin, spread along the sclerotic conjunctiva^ it is the only 
• safe practice to remove the whole contents of the or- 
bit. The different parts which compose the eyeball 
and its appendages, seem to have such a close connec- 
tion with one another, that it is difficult, perhaps im- 
possible, to mark the boundaries of the diseased action 
which is going on \ and as the loss of any part of the 
organ prevents the others from performing their func- 
tions, it becomes no material object to save any parti- 
cular part. 

It is generally remarked, that the lips are particu* 
larly suQect to c-ancer, at least in men \ and that tiie 
under lip is more liable tlian the upper one. The dis- 
eased part may be removed in this part of the body with 
great neatness upon the general principles of the opera- 
tion of harelip. This can only be done when the dis- 
eased portion is not very large, and can be included by 
two incisions forming an angle, inclining towards the 
cliin. See Harelip. When, however, the disease 
has spread over a considerable portion of the lip, so as 
to prevent the sound parts from being united, after the 
diseased parts have been removed, all that can be done 
is to remove the parts affected, secure the bleeding ves- 
sels, and dress the sore like any other recent wound. 

By a little contrivance, much may sometimes be 
done by making the incision in such a manner as to 
allow the sound parts to be afterwards brought together 
and united so that in all cases of extensive disease, 
the surgeon should consider all the different modes by 
which the diseased parts may be removed with most 
advantage. 

The operation is performed by some with a com- 
mon scalpel, by others with scissars. When the scal- 
pel is used, the lip is to be held firmly with forceps 
by an assistant, and the second incision made along 
their edge but when the disease extends beyond the 
adhesion of the lip to the jaw, no forceps are neces- 
•iry. 

The scissars are, however, the preferable instrument; 
they divide the lip with much less pain, and with a ma- 
thematical precision. When they are used for this pur- 
pose, it is necessary that they be thick and strong as 
10 some people the hp is extremely thick, and apt to slip 
\ through the blades, instead of being divided. Giving 

the cutting edge of the blades a knife edge, will be 
found an improvement on tbe common edge given to 
scissars. It is evident, however, that the scissars can 
only be employed^ In those cases where the forceps 
could be used to aid the knife. All wounds of the lip 
heal best and most accurately with the twisted suture ; 
to that the edges should be brought together in the 
tame manner as recommended in the case of harelip, 
and tbe same mode of after-treatment is alseto be pur<^ 
sued. 

Sect. V. OJ" WarU*- 

There are two kinds of Warts which grow upon- tbe 
surface of the body. One species is> connected with the 
skin by a broad base ; is ota Hard, firm texture, un- 
equal on the surface, and free from pain. Warts of 
tins description- are frequent in young people, and are 
generally found on the bands. 

The other speciet of warts are attached- to the skla 
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by a slender pedicle ; they have a very unequal surface, Wsrts. 
appearing as if composed of an aggregate of small tu- « d 
mors. Warts of this kind seldom attain any very con- 
siderable size, though we have in a few instances seen' 
them as broad as a half-crown piece. They are seldom 
troublesome ; but in some situations they become ex- 
tremely irritable, and produce, especially when injured,, 
ve^ disagreeable sensations. 

This species of wart is most frequently met with on 
the prepuce and glans of tbe penis ; on the labia ; 
around the anus, and also frequently upon the hairy 
scalp. In these situations they sometimes acquire a 
very large size, numerous warts aiising over tbe whole 
surface, and forming a mass of a cauliflower appear- 
ance. They are most freqaent in people advanced in* 
life, and are often connected with the venereal dis- 
ease. . 

Besides these, there are varieties of small warts 
which occur in different parts of the body, which have 
not been accurately described by authors. There is one 
of those, where a number of small whitish tumors ap- 
pear in some parts of tbe face of children. These con- 
tain an opaque white fluid, which when discharged, and 
allowed to remain upon the contiguous skin, contamh 
nates it, and produces warts of the same description. 

Of the treatment of A variety of local re- 

medies have been applied for the cure of warts ; and 
these generally possess a corrosive quality. 

Lunar caustic is one of those which generally an^ 
swers best ; and it is most easily managed for destroy- 
ing tbe first species of warts which we have described. 

A saturated solution applied to the warts three or foun 
times a day, of tbe muriate of ammonia, and tincture 
of cantharides, has also been found beneficial in pro- 
moting their absorption. 

In the second species, when the excrescences are 
very large, they should always be removed along with 
a portion of tbe adjacent skin, by the knife. In those 
cases where tbe warts are very numerous, and where, 
from their situation, it becomes impossible to remove 
them with the knife, equal portions of arugo certs and 
savine powder, or savine powder alone, will be found* 
sometimes to succeed in removing them. In sonie r 

cases, particularly where tbe warts are situated about 
the glans of the penis,, we have found a saturated solu- ^ 

tion of the muriate of mercury in spirit of wine, com- 
pletely answer tbe purpose. In those cases connected 
with syphilis, besides local applications, it is necessary 
to use mercury. Sometimes, indeed, the warts drop 
off whenever the mercury begios to affect the constitu- 
tioo.- 

Sect. VI, Cf Corner 

A com is a peculiar hardness and increased tbick- 
fless of tbe epidermis, which sometimes extends to tbo 
subjacent skin. It frequently elevates itself above the- 
skin, and is not unlike one species of wart. It is bard, 
itrjy and insensible, except when pressed upon tbe con- 
tiguous parts and it resembles in colour and appear- 
ance the thickened cuticle on the hands of worl^en« 

Corns commonly are formed on the toes and sides of tbe 
feet, and they are prenerally owing to tbe wearing of 
tight shoes. Sometimes corns do not occasion the least 
iheoavenienej but in other instances they produce sa 

much. 
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laS&tnina- the urinary bladder produces the chief pain at 

tiou uf Mu- the point of the penis, and worms in the intestines pro- 
C9tu Mcoi- duces itching at the nose, 
branes. Among these phenomena, which are purely sym- 
» pathetic, it is seldom that a partial irritation of one 
of the mucous surfaces produces pain in any part of the 
other. The singular connection which subsists between 
the membranes of the uterus and bronchiee in mucous 
haeroorrhagies is, however, an example of this kind. 
If the blood accidentally cease to flow from the one 
during menstruation, the other frequently supplies the 
functions of the first. In cases of stricture, or thick- 
ening and disorganization of the mucous membranes of 
the urethra, the stomach is sometimes affected : this 
may also arise from the sympathy of the two muoous 
membranes. 

Mucous membranes, from being constantly exposed to 
the action of the external air, or to the contact of ex- 
traneous substances, do not sufier, when displaced, like 
other parts of the animal economy. In a prolapsus of 
the uterus or rectum, their mucous surfaces serve all the 
purposes of skin j and surrounding bodies do not pro- 
duce more pain on them than on common skin. This 
is very different from the effects produced on opening a 
serous cavity or the capsule of a joint. The cellular, 
muscular, nervous, glandular, and other systems, when 
laid open, produce also very different phenomena. 

The mucous membrane, like the skin, is organised in 
such a manner as to endure with impunity the contact 
of external bodies ^ these merely producing an increased 
secretion of thin mucus. A sound introduced and re- 
tained in the bladder produces no alteration in the struc- 
ture of the mucous membrane of the urethra ^ and for 
the same reason, a style or tube can be kept in the la- 
chrymal duct without causing any irritation. The gi*a- 
dual loss of sensibility of mucous surfaces is strongly 
exemplified in the tricks of the Indian jugglers. 

Most of the diseases of mucous membranes come with- 
in the province of the surgeon ; the others have been 
already treated of under the article Medicine. 

Sect. I. Inflammation of Mucotts Membranes, 

The contact of extraneous and irritating substances, 
acrid vapours, or the sudden exposure to cold air of any 
mucous surface, is often followed by inflammation. 

A preternatural de^ee of redness is a constant symp- 
tom of inflammation in all parts of the body ; but the 
most remarkable character of inflammation in mucous 
membranes, and that which distinguishes it from all 
others, is the secretion of a puriforra fluid. The mu- 
cus, which in the natural state is nearly transparent, 
and merely moistens the surface, becomes of a yellow 
colour, and the quantity is so abundant as to form a 
puriform discharge. It is from the susceptibility of the 
mucous glands to be acted upon by any irritation 
which is applied to the extremities of their ducts, 
that the stone or any tumor of the bladder, polypi of 
the nose or vagina, are always accompanied by a profuse 
mucous discharge. 

inflammation is accompanied with more or less 
tliickening of the membrane j and sometimes this re- 
mains after .all the inflammatory symptoms cease. The 
abatement of the inflammation is nurked by an increase 
VoL XX. Parti. ' + 




SURGERY. 

in the thickness of the discharge and a diminution in 
its quantity. 

We have an example of inflammation affecting the 
mucous membrane of the nose in coryza, the ear in 
otitis, the urethra and vagina in gonorrhoea, the blad- 
der in a catarrhus vesicse, the eye in the puriform oph- 
thalmia, and the lachrymal sac or duct in fistula lacryma- 
lis. In all these diseases the symptoms have a striking 
analogy, and are varied only from a difference in the 
functions of the particular organ, the mucous covering 
of which has been affected. 

During life, mucous membranes become gangrenous 
much more seldom than the skin^ This is proved from 
the consequences of catarrh, compared with those of 
erysipelas. There are, however, cases where this tex- 
ture dies, whilst those adjacent continue to live ; as in 
the malignant angina. 

Sect. II, Of Inflammation of the Mucous Membrane 
of the Urethra. 

The term gonorrhoea is employed to signify a dis- Gonorrhoea 
charge of puriform matter from the urethra or prepuce (Ecoule^ 
in men, and from the vagina in women 5 whether pro- 
ceeding from a syphilitic or any other irritating causes 
The gonnorboea may be defined a discharge of a con- 
tagious, purifortn fluid, which comes from the mucous 
glands of the nrethra, and membrane which lines that 
canal ; or from the glans .in men, and the interior of the 
genital organs in women. The disease seems to be pro- 
duced by a virus sui generis. 

This disease generally makes its appearance in three 
or four days, sometimes in six, but rai*ely later, after im- 
pure coition, with the following symptoms. The patient 
finds a particular itching and disagreeable sensation at 
the point of the yard, and a slight itching also at the 
part of .the urethra placed immediately under the fre- 
num. These last one or two days, and on the following 
days the orifice of the urethra becomes sensible and 
red ; it also swells, and a limpid matter of a clear yel- 
low colour flows from it, which tinges the linen. Whilst 
the flow of this matter continues, the titillation becomes 
stronger and more painful, particulaily in making 
water ^ for this leaves a burning impression and sharp 
pain in the affected part. In some individuals the first 
symptom presenting itself is the discharge of a thick 
mucus. In these cases the patient feels from the com- 
mencement a burning and painful sensation in making 
water. These symptoms generally increase in three 
or four days. Sometimes, however, that does not sen- 
sibly happen till after eight or twelve days. The glans 
acquires a deep red livid colour; the discharge in- 
creases, and the matter becomes of a yellow, or green- 
ish yellow colour, resembling pus diluted. The swell- 
ing of the glans, and also of the whole penis, becomes 
considerable ; the patient has frequently a desire to 
make water, and be finds, particularly when he has re- 
mained for some time in bed lying on his back, frequent 
and involuntary erections, so painful that they disturb 
his sleep, and oblige him to rise out of bed. 

Such is usually the progress of the disease when the in- 
flammation is simple, slight, and superficial ; but in many 
cases the inflammation extends farther and penetrates 
more deeply, affecting the reticular eubstauce of the 
G cavernous 
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cavernous body of the urethra, lljeo the pain be- 
comes excessive particularly during erections, and the 
trenom of the glans is drawn downwards as by a cord, 
.n such a manner that the body of the penis is forced 
upwards by the violence of the erection. It is this 
symptom which is called cordee. It sometimes hap- 
pens, that the vessels of the urethra are thus torn, and 
.I'teniorrhagy. At other times, 
^e discharged inatter is mixed with streaks of blood ; 
the prepuce is also so much inflamed and swelled that 
It cannot pulled back over .he glans, orif It L. 
been pulled back, it cannot be again brought forwards 

tbisTara“T wbicl/accompaniei 

bis last accident, produces a mortiflcation of the glans 

and even occasions the death of the patient ; this, how’ 
ever, seldom happens. ^ * 

In some persons one or more of the inguinal glands 
swell, become painful, attended with syi^tomatlc fe 
vcr. Often the glands of the penis swell also a 
or knots can be felt on the back of th. » * ’ 

skin is also swelled 
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Tl«o the pain be- matUr acquire, more consistence, and form, into threads ’ 

between the fingers, and at last the disch.ro. 



.r c ™ 'onststence, and form, into threads 
between the finge«, and at last the discharge entirely 
disappears. In other cases, and these tlie most frequent ‘ 
the inflammatory symptom, disappear by degrees; bot 
the discharge remain, during weeks, months, or even 

• I 'a/ <^*>*«* 

gteet^ or simply hfenmrrh<xa. 

Sometimes the inflammatory symptoms disappear by 

ta’ * • *" 

ere IS a mali^ant and purulent discharge, and which 

occurrrirllf ““ «>« it 

the uiethr. *he canal of 

sometimes A ■ I»r»phymo,i. continues, and 

inrofTl, ^ “>« ‘“tide-, • harden- 
thra an I'nfl P'"''®,?*’ ‘•'e gl«nd. of the ure- 

or”;rcT!T?"‘"“" P"«‘«“ gl*"*!, with a more 

.kinTs;i7o;;:iie7a;v:^nti'‘ ‘''® ‘'••"gt 

toms, the patient often feels eilheffrom V suddenly^’ perfe« f''’ 

or on account of bad treat’ment *^^^.■^“ 1 °*'" »P>>"'*'n>!a ». ^ «le«fness, or most violent 

aching sensation, with teuaiAn '"'^**7 The excitinir en..«A »r i -i-.- ... * 



tion, or even a con. aI I «>tl> « diminu- mocon; monir ' ‘ to some part of the 

bv ’1I.A LTul ®«";pl*‘« oppression of the discharge urethra. 'ITie conlagionsJ^J"** 



tion, or even a comuleTA’ «>»'> « Jiminu- 

«.y the ureth,:.“7n 

-greater progress • ♦!».» * *4 a* ^ '® disease makes 
stretching along t’he canir'of Ih" urethr!,"®*"^*^” 
symptoms tl.cn become more violent A;- 

lelt in the perinaenm, or behind it in m J* " 
so violent, that the patient ;« r * -j ^ater, is 

tempt, at the Ume^?.^?^^ 

h f’ 

••..in,. -i.h 



can make nc 

at a time with a burning pain tL”™T 7 "" the orifice^of tKo T distance 

the urethra is swelled, and in a state of ‘t n c«Lf wh »' 

Potient has er.cli„„.\7;®,;/7~ L.‘> 

nore anteriorly on ths. are situated 



fluid, applied to any pan of “11^ b d 

son, acts with ^ ^ of a sound per- 

difference in the strucUi^ according to the 

of the part, snd aT,„ ’d- ' "*■ 

stitution of the individual ”or"w*“ P*'*'®®’®'’ ®®"' 

ed to every danov^f * c peopleexpoST 

Perhaps aTso ,lTvio,e.:”^r?,“ "''T® ‘hodieelire. 

pends on the irreater nr i action of the virus de- 

virus itself, degree of acrimony of the 

from the orific^onh^ »i^ys at a small distance 

•'•otpartofiK V- frenum, at 



more anteriorly on *ih Sooorrboeas which are situated 

bladder itself, arise from bladder, or in tb« 

cause which has stoDui..l *' ^'^**traent, or from some 
charge. “‘“PP"* «® ‘“PPressed the primary dis- 

Sometimes hv tl»A . 



patient has fre,«;7’er.cUoL7 '7 ^ ‘ho 

along the canal, through the perinmum*"''!"**'"® P*‘"® 
cannot lie down for a ♦* ^ and anus. He 

In this state the swelling oTh’ "7 '’® ®®*‘ 

bran 1 ®P*®”'®‘*'® oootraction ot its Tuter* *?®o‘h''a, cause which has stomip^ “'“‘"’oni, or from some 
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Conor, parts of the urethra. Sometimes, though very rarely, 
rfaoBA. excrescences are formed within it. The ducts of the 
' '' mucous glands are obliterated, 'and the prostate gland 

and bladder changed in their structure. 

It has been a matter of great dispute among those 
who have written on the venereal disease, whether the 
gonorrhceal and venereal virus are the same. In this 
controversy a number of very futile arguments have 
Spoeifie na- been brought forward. It is a striking fact, however, 
two of the ^bich the practical man must have always in view. 
Tint. venereal disease is never cured without mercu- 

ry 5 whilst a gonorrhoea, however virulent, never re- 
quires that remedy. This difference in the treatment 
of the diseases some authors have attempted to ex- 
plain, from the difference in the structure of the parts 
affected. It is remarkable, however, that the matter 
from the gonorrhoea never affects the skin, producing 
chancre j but that when its virus is applied to the va- 
gina, or to the urethra of another person, gonorrhoea is 
the consequence. When it afi'ects the prepuce too, it 
produces, in place of chancre, a morbid discharge from 
the sebaceous glands of that organ. It is also a striking 
fact, in the history of gonorrhoea, that however long it 
may remain, it never produces any constitutional affec- 
tion. All these circumstances in the history of the dis- 
^e, in its progress and symptoms, and in its cure, be- 
ing so dissimilar to those of the venereal disease, are 
surely sufficient grounds to consider gonorrhoea and sy- 
philis as tivo distinct morbid affections, and different 
from one another as much as any two diseases of the 
animal economy. 

Treatment.-^AU the forms of syphilis, when left to 
themselves, undermine and destroy the constitution } 
but gonorrhoea ceases without the resources of art, 
particularly if during its course the patient live a sober 
and regular life. The irritability of the urethra, the 
constitution of the patient, faults in diet, in exercise and 
choice of remedies, and perhaps also the nature of the 
virus itself, being raoie or less acrid, and of which the 
action will be more or less violent, often renders go- 
norrhoea a very severe disease. Kxperience confirms, 
that the sooner proper remedies are applied, and the 
sooner the patient is cured, the less be suffers 5 and the 
more certainly he avoids the disagreeable accidents 
which are so often the consequence of that disease. 
From this consideration, it is evidently of importance, 
wtiier to prevent the disease entirely, or destroy it in 
its beginning. Two means have been proposed to 
accomplish these ends ; one is, to remove the virus 
before it can act on the parts exposed to it ; the other 
destroys and alters its nature, and prevenU these ef- 
fects from the moment that it gives tlie first signs of its 
action. ° 

different practitioners have tried and recommended 
various proHiy lactic remedies. Some have applied mer- 
curial ointment upon the surface of the glans and pre- 
puce, immediately after coition, and others different 
lotions and injections, as caustic alkali, lime water, al- 
Mhol diluted with water : these preparations being in- 
jected seven or eight times a-day, for several days after 
the commencement of the discharge. 

By the use of injections the irritation is diminished, 
P**ogres.s of infiammation stopped ; and when 
*”^°***^^**^^^ becomes thicker during their use, they 
ought to be continued eight or ten days after it has dis- 



appeared ; for if we were to give up too soon the use of c:unor- 
these injections, the inflammation and discharge would rboMu 
increase. In this case it is necessary to make the injec- 
tion stronger, and to use it more frequently. The ad- 
vantages to be derived from this practice do not seem, 
however, to be altogether confirmed ; and it is to be 
wished that enlightened and prudent practitioners would 
make some decisive experiments to determine whether 
injections are useful or hurtful in the commencement of 
gonorrhoea. 

When inflammation has taken place, and when the 
discharge and other symptoms of gonorrhoea are com- 
pletely formed, a different mode of treatment ought to 
be pursued. Hepose, abstinence from all kinds of irri- 
tating food, wine, &c. will contribute much to allay the 
irritation. 

In order to defend the irritable parts against the acrid 
matter, and to moderate the symptoms of inflammation, 
authors have recommended the use of mucilaginous, 
oily, and sedative applications. That which renders the 
urethra in man so violently affected by gonorrhoea, and 
80 different from catarrh, is not from the difference of 
structure in the organ, which has been supposed to be 
more irritable than the mucous membrane of the Jiose 
and other parts of the body. It is the salts of the nrine 
passing along the urethra, which keeps up the Irritation 
produced by the virus. It has been proposed, in order 
to remedy this source of irritation, to give gum arabic 
or the infusion of linseed internally ^ but these, when 
taken in the necessary quantities, generally injure tho 
stomach. An infusion of hemp has been found by Swe- 
diaur to answer all the purposes, and not to be subject 
to the inconveniences of the others. This remedy may 
be rendered more agreeable to take, by adding a little 
sugar to it ; and in some cases a weak decoction of sar- 
saparilla may be advantageously added. All these 
drinks should be taken cold, or at least nearly milk- 
warm, and in small doses frequently repeated. 

The antiphlogistic regimen must also be pursued in 
the treatment of gonerrhoea. The patient ought to 
avoid all exercise, or high-seasoned food. Lint, wet 
with a saturnine solution, should be kept constantly ap- 
plied to the penis ^ and the patient should keep bis 
bowels open with saline purgatives. When the symp- 
toms of inflammation are considerable, and the pulse 
hard and frequent, bleeding becomes necessary, cither 
general or topical : the constant application of fomenta- 
tions and emollient poultices is also useful. Swediaur 
has advised, that camphor and the nitrate of potash 
should be given internally, and this should be continued 
according to its effects. Camphor alone, taken in the 
form of emulsion with sugar or fresh egg, is an efficaci- 
ous remedy in allaying the pain and ardor vrtfta. The 
use of camphor has also been recommended externally, 
with a view to allay the cordee. 

These remedies ought to be continued as long as the 
pain and symptoms of inflammation in the urethra con- 
tinue. After these are abated, the patient may he allowed 
a better diet, in order to prevent the urethra from being 
affected with a chronic gonorrhoea or gleet. . Injections 
made of the extract of opium with acetate of lead, applied 
frequently from the commencement of the disease, con- 
tribute much to shorten its duration, and allay the ac- 
companying pain. Sometimes,, however, even the most 
mild injections do barm, from a particular irritable 
G 2 state 
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*<lv«nt.g» h„ al.o been 
obtained by some, in very aggravated cases of the dis- 
ease, by frictions of mercurial ointment on the peri- 
B®«m, and along the course of the urethra, by opiate 
plasters, or by mercurial fumigations applie/ to the 

genital organs, and even by the injection of mercurial 
ointment into the urethra. ■rcreuriai 

.n„?“ fl symptoms of erysipela- 
tous inflammation prevail; when the patient Jfeeble, 

aftlr S- ‘"““'l'® ‘smp«fament ; when he feels betted 
after dinner ; when the discharge is clear and profuse 

ourihe *T 1 f P*'"’ '»"mn«‘ing through’ 
out the whole urethra ; and if the pulse is fible Td 

diet all r'' gi'e him a less rigid 

diet , to allow him the moderate use of wine and^in 

^e cases to give him opium and bark internaily We 
are sometimes surprised at the sudden changes^vhich 
these remedies in such cases produce The “ 

also contributes much to nravent lJ 

sw. .. i. vs 

mg and the warm bath op an l ^ to bleed- 

l>y placing the patient ipon vewd ^con7 ^ 
water, and this should be repeated o f ® *• 

a-day j the patient should kZu 



-day j the paUe^^sTourd 

cataplasm be applied uuon tU ^ ^^oHient 

jectiL in sucrL'e? ete- 

ment is also applicable whL*k]‘ same treat- 
l>y the use of acrid and um ’ discharge is stopped 
jections improperly used or bv the "f *>y 

pentine and balsaL ’ ^ <“® tor- 

a*r^?ea&j;t“aVj 

becomes necessary to bleed nmf \ P. J^®***c habit, it 

or by applying /nlt^*lrato‘ '*™- 

In all these cases, a sedative rvl » ° P^nnamm. 
seven or eight hours, and a gene ^1 every 

used twice a-day, are the S warm hath 

a blister applied to the perimeum'^rrf'®’' c®?"’®‘‘"’®’ 
The swelling of the IvmnJ i useful. • 

Which sometimes takes plaL^ is Swm 

Snti^l, andlfS^ should wear 



Chap. III. 

retweerlh''’*?'^’ frequenUy warm^illt ^ 

Dclrfn.n P™P“t«. and by keeping the' — ' 

penis ,n an emollient poultice. In those cases where 

baelr*”^**"*'* L *“ that it cannot be polled 

back, we ought to have recourse to sedative injec 

*n all'cas^^Irfn'''T* observed 

little and as 8 “oiThtea, to touch the parts affected as 
are toncheS «ldom a* poraibl, . a„d ^ory time they 
and with th’e'° "nmediately afterwardib 

- ■8”*‘®®‘ “"t fwing that, by carrviro 

“ nose,^^'^o^ 

gans might be inoculated with the disease. 

lent s"ymptomV or^brso ’'"**■ 

rrginhir; 

ot iu comi!::LtU‘’"^'r p«^®->'Tiy 

which disease a ° “orbing but tbe whites, to 
the large towns ofEurope!”^ especially in 

authoi^^o°h7v^^^ supposed by many 

This, however will nof ol the urethra, 

ease is sealed I LT ^ The dis- 

fice of the urethra • “P®” clitoris, or on tbe ori- 

siire. ® upon the inferior commis- 



to be fulfilled in gonorrhaa^’* ‘"dications are 

this difference, that on*s *** women as in men, with 
tore in these parts and change of stnic- 

ease, employ seat of tbe dis. 

ginning. ^ jections and lotions from the be- 

in men for this 'purpo^f syringe used 

a eonical form and'^of » u * ®*'°**^ 

not more than its Proportioned, that 

the urethra ♦, Xhe hnsl the orifice of 

fectly cylindrical, and th^ ®y***nge should he per- 
'i; for if the pfetL d„ * f'*y '*"y 

■■•nge, the injection, instead ofo^* .‘•'o.body of tbe sy- 
regurgitates between the *"*® ‘*‘® urethra, 

the unsteadiness of the motion "of ?h rrom 

of the syringe is also snr ptston, the point 

urethra, and® injure it« n - " '^®''® .s"'**nly on tbe 
lo prevent any injury of tk” l"' membrane. 

With great »dvantaite^Bart''*i^'?^’T’''® employed 

voounues • I, 'yy'ie® « '""■le of liu" a sm"!' ’’.'^- ‘'’®r “‘® 

friction ^hTb,na/^^^^^ from cold ’ a„d A'’"' ®'’®"® ‘he »rch of ,hrnlr‘\”"‘' ">0 “«thra 

often changing the c^d'^**" oonstantly clean k" "'®?ces, whilst with the oth ’ k^*k*ij^**® com- 

For this p^fse P'“®®<> i" its C: T'«c "quid sho.d7i® ’’e”'* 6“‘<>®» 

vered by the caddii. t*L°® ** ^e left in the bao ' **• 'i'flhtly to distend th. ^ ^ thrown in gently, so 

each tiiie he matea " *'’® can uke i’w'"' "'■"”‘® “*• ‘"o ; thrsame o ^e Lpt Vir a 

it is nsefu* tomakr''’*’" P"®*”- "'^The r“™T 

^>e:atr"t5a'.h“‘ ‘0,^^^^ i‘ 4"tri7bS„eV^^ «» -d warm. 

along the urethra. act pass bad Si^'^X:"" P'*®-8 ‘he^‘ HutwoV:? 

. " particularly in young people, that 

after 



• PUte 
DXIV. 
fig. 13. 



^Plate suspensory bandagf^whiUuhe d^ 

To *W " P®”®"® ’"ho L !“"‘'."“®a •• It 

to wear a convenient band. 
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-'UK tCT «me time with advan- 

a dlV Tirol “ "■*■” for 

interrupted " >'oo“ ' 

laose tl’ ‘0 prevent the dancer of a re- ( 

fc;v;,:fe£Xi,£‘?“ ■‘■c-. .' 

4 i.rjt'’Ji '4 ir,r " •'” - 

i- fc 8 “". 



Of Gleet. 

uflL'Zo1?ftte2a-‘‘ fr ’Pacific 

norhoea ia supDosed to ol‘ * '^ from which go- 

Tbis discharge is not genSJ'atUnri' wf* 

can It be communicated fmnf with pain, nor 

The matter which escapes is g^rar ’of 

consistence, and of a vpIIao, ^ of a tenacious 

composed of globules mfvprl *^ppearing to be 

...o £i;rr 

lions, or by bougies - 1 > U^a ^ ^njec- 

uject liquids capable of exciting 'i^^h **t**" Pr^?sed to 
mation in the affected, nart nf mflam- 

Wy on this principle tharsometr u”- P™’’- 

violent exercise nn i.^ Sheets have been cured 
There luve "silken catTctr^ ^ !“"« J»“™oy 
“ not to be recommended as there 
certain risk of communica’tinir til" ™“y be a 

men. A blister «« i* disea.se to tbe wo- 

f-.ed, „rt„;t leSm T'T\ P-‘ " f- 

The cold hath has often k ^ “sefnl. 

"»‘e gleets, from whlh anld" ■" 

there are other cases in nf ’ i. °f‘en result j but 

discharge. “ eeems to increase the 

for it ie*lb”e?Kd*'thll““Iil ‘*’® '"jeefion } 
times produces a good effec/ afl"' 
been employed without succe’ss ^anl" ®“® '’** 

many cases it is useful to en^r’ *^'"ro. In . 

with external means. The chief** *"*®rnal medicines 
rations, balsamic and res II.?" c®" ™«rcurial prepa. 
Swediaur has used, with much and tonfes. 

made of turpentine and oxide of 11**“’ *" P'“® f 

resinous substances which are In. I ‘he i 

mon IS the balsam of copaiba The h**^! “®" '®“’’ >' 

lliis remedy is to give from taking fl 

rmaH glass of cold water tl?ee *t'imL‘" *®P^ ■" a a 
wards to take, in a small glass o^,- 
•be elixir of vitriol, which renl^ "ater, twenty drops of ol 
agreeable to the stomach " ‘b's- tc 

®f the balsam of Tolu, or o"|fbal r®f.‘“’-P®"‘'"®. * 

»wer the same end. Swidlaur me ,* *" ®^ Canada, an- |, 
Joong man, who, having bten d l ®“® ®f a A1 



G E R T, 

an- and three ounces of die balsam of rrmo-k j 

for cured. oawam ot copaiba, and was coiy, 

ve which we bale'XtdT mem' ‘"1* f'* >“■n^ 

en useful ; the cinchona Ileo in powdlr'll*** f**^ “’* "’®"^ 
wine, or, which is still l,eii ^ •'* i" ®'^ ‘“fusion in red 
•e- tilla in powde. „r i„l,?“^ '""e® '’“'®® 5. ‘®™‘*»' 
e, ed, according to circumstance's with"** ■*“*'*■ 

e- *ron, are useful and efficacious rImedL*'‘^*Th?!‘""I 
es of cantharides, given in . f !' ^ ® ‘‘“cture 

" neTcIafitl'"” ®ft®rb““ ffin"IV?ery 'il': 

r. with precautionI"M it°iII?*do mnih' 1°"®***^ *“ ^ ®*' ®" 
ir a dehcate and irritable temjeramenf. ‘* ®^ 

cure a gleet are”frlltlessl* ^d ”*'**^* *® 

nature alone can in I sometimes see, that 

ly tried all the resources oflTt'^’ "® •>“''* “seless- 

: vattrof'rhisxfi^rt^ 

■ norrhcea have disappeared ^y”P‘®“’® g»* 

. Ointment, with camDliorafAgl mercurial 

• elcctricity.r;p!;cd?o^?h“ *P'"‘“®“® '®‘‘®“. ®f 

medics in such case.s. ^ appropriate re- 

the canal of thelfrlt^ra*^he e'?*^®'* *“ 

should be carefully examined f^ “I‘^® P™**®*® gland 
n disease in that parr VVl’ k’’®’' ® 
swelled and hard S.red' c ^® P^'tnle is found 
after a “lerculll ’treZlr^hr***".''"/*"”!?® 'T''®"' 
cupping-glasses to « ** ^®pe*ted application of 

.rSSS, “,f ;• ■ “*'d “«g. 

'iqn®^ ®fthe remInIi;Ss'"'rnd ‘'® 
Th^.*'te'sot Co7o f r? “"Vtirtet 

debility, with emaciatii^of^hethoI^^d fl*"*”‘ 
with death; partlcularlv if tk? T i ®»«“ 

ed proper remedies ^ patient has not employ- 

jeciXtrc*::iIs®*f"*‘®"f ■?"* «-® ®®>‘' •’“‘J*. in- 
ters to the perinaura a’nr*r*"!I’® hemlock, blis. 
with a well-regulated diet.^ ““ernally tome medicines, , 



,"V‘' “ 

£S iSss is" 

flow of tears. The secretiorTof^*"^ *”r increased 
at first diminished, and afterwlrds”^^^ ** 

flant. At first it is limoid 

of the upper lip, over which if skin , 

terwards opaque, of a veJIow;^I ^^f*®**’ becomes af- 
agreeable odour. This state * ^ a dis- 

by fever, and it coathls fit 

"“.ir.rs.L'r: '‘f'K.'fcxrt 

regular 
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regular periods. Coryta, like all other inflammations 
ot the mucus membranes, terminates by resolution. It 
sometimes passes into the state of chronic catarrh, and 

ofthe^'oT*'?"! “ "'embrane 

Ot nose , but this is extremely rare. 

of the mnr!f »«<»npanied with inflammation 

of the mucous membrane of the eye, it also spreads in 
many instances along the eustaebi^n tube, pSng 

ritl':tfren"[ 

Tetefc^--' of -e ^i^har^t IZ 

slight, and of such Ihort durS^thlt !t" ls**^d 
cessary to employ any vigortsVea„, "„^^^^^^^^ 
abatement of its svmntoms ‘i^Z- ' l P'^‘“'“'e an 

symptoms go to a veTv S '"’o*’ .b»wcver, the 

emollient vapours dirjcted^intrth’ “’®‘ 

particularly indicated If mnrl ' cavities are 

companies the lease jf ^ f"" »e- 

some blood from the arm and^ “'•''‘seahle to draw 
gative will he found to relieve the* fu E * P”''- 

ness in the head. When thf Jnfl and uncasi- 

the mucous membrane of the traTea Tt T'"*'* *'“"8 
more necessary to use everv m^ono * ’ u the 

wb.. ,1. 

chrome nature, astringent iniect on. “ 

dipt m similar solutions, and"^ kept in°i|* ^o“®' '’•‘I'nt 
the night, are in such cases the most r'^ "“*® 

Th^ey gradually diminish the auaniit 
and render it more thick andln ®Pthe discharge, 
of ^efling which is comnmnu'des'ret, *■ '' ‘'o 
If the discharge be foetid ^.nJ o^®**! “ tcftored. 

-■th blood, in all proba" itVTt “'•■'"d 

formation of *o abscess or u cer 0 ^®'"*'?’ f™“> »'•« 
nous bone. ujcer, connected irith 



1 a ca- 



Sect. IV. 0/ Inflammation of tht M 

brano of the Ear (6ti{is).^^“““* 

“,r dt.r~ 



\jimue ai 

of the tympanum and ensUchian tube. In the Br.1 case, ooik 

IfteTwa.^""’ A- r ''"‘"’r""'* »'•' '»”• •“'* 

Tht, « * discharge of thin reddish yellow matter. 

This matter gradually becomes white and opaque, and 

win 'ermination oAhe di^ 

ear but Tn 1 '"1 "“‘'""K from the wax of th« 

\Zt , 1 ^ bis affection generallT 

lhe c‘;;:':r„a'',‘‘7.^’- •ome,ime.,pV«m 

chronic state.*^ t » 0 the ear, and often passes into a 

th.T*'^" ‘“*l“"""»'ion is confined to the cavitr of 

he tympanum ,t produce, an obsenre linglinTse^. 

wilh^ut mV*!, "®'’^ f*’® P*'‘®"‘ ‘“PPOrt* 

rnflamlr • "’®”"^®">®”oc 5 but mos frequently the 
» : r 1’’™'’'*®**';*'. f™™ ®"vi‘y of theVm! 
prins beeom? eustachian tube. In this case, th. 

tiguous mueour,lr.i •'”7 
of the ear into the ti tt!* ’. l ^ f""' "’® 

swallowing and the rl’ "• « 

pliarvnv *"* .® ’ "ben passing through the 

ded.’^^;. 1?- “ ^Tu°" “ ‘f "’® '■ti" bad bee® ero- 

tbe .luillnl .llemiif ,0 *|w-I,«iwb unMn-, mI 

quent dry couffb'**rnd^of of a fre- 

less feve? in tbe’evenine ***Tk “ "’®"' ®* 

distended and tb*.rA * ® 

towards the terminat ** **oafness, particularly 

Most commonlv after thi. °® twentieth day. 

matter is sndde^nlv dischnr “ fl“»ntity of ftedd 

>"to the throat and then ®m'^ .*l*“ 'Eternal ear, or 

This discharge generally dimin-^h" 'JTiP'®”® disappear. 

time ceases ^togethTr ^ n.h " '‘>®'‘ 

young people, it continue. P*rticularly in 

^ Treo, «"d becomes chronic. 

the external meatus the r "^"’^ot'on is confined h> 

‘!>®f it may bcTnl’ei'’ 

nods, and it is ”” througli its common pc- 

When tlT nfl keep the patient 

the mildest injections ''"y considerable, 

derating the simotom^'^K 

ought therefore to d *of*'*‘ase the irritation, 
to allow some warm vn ° "otbing, except, perhaps, 

gistic regimen. AbouMhp f ^ir antiphlo- 

»oay be Useful to anr t * 

of cotton dipped in toedicines, such as a piece 
Nation Is in the tvmnnnr alcohol. When tbe inflam* 
sides emollients it will T* T ^ oostachian tube, bc- 
hHsk purgative ’orM f" ‘o give 

^*ng® If the or general bloc 



. ur 10 1' V “'-'•cooHry co give some 

» iw other mucous memb'r;;:;"™^^'®®.® «f '‘ruct«;r *''* of he tl^L®'"'"?' 1 -'^''^ * 5 ' 

of this disease arp esvJ 1 , *• I^he princinal « accompanied wItK ,• i o® "^ooli distended, 

»bove all, the *11^.^" i" ‘hraToLr''’’ ®®<i '0 makeVn onen 1„ W *"‘i Pr"®- i‘ >’»» been propo- 

“css to moisture ; coldness? l or froni'dr* ’ *!’* '”*1^'' bas been discliar”®d r^* *ympanom *. When a 

•oppression of any regular dl.^h^® "orth wind^ I "'u spontaneously or artificfall i‘^® ‘ymp“““m ei-pMt PA*- 

diseases, metastasis fh. 'barge, the crisis or , ’ IS '’o“e, unless tL .■ ®'®"y> ''«le more is required •ep*'^, 

‘•’0 car, or th^ ’ 1??®"®* ®f an irr u i^^?"*® This is mo’st f eTuent in M 'u “'“"’®® ® o'-ron!c form.P*' 

3 we canty pe,„j ooes „f calomel, for some lime te- 

behind the ear, and injections of lime 



water 
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Chap. HI. 



S U R G 



"•“nale of mercury, aceul of 
lead and the like, should be employed. 

Sect. V. O/" Angina. 

d«ease, and particular scat of the affected mem- 
Its seat principally i„ the amygdal* ’ ®'"“ 



he7n ot ^ ^ sjniptomsof suffocation, it has Bladder, 

been pro^.«d to make au artificial opening i'uto he '— v— ' 



Sect. VI. OfiAe Catarrh of the Bladder. 



-jb7::rrdrr: ij‘'^ 

tte mouth. But if th J ? \aniinmg the bottom of siinuresspdl nor • * i ^ sudden exposure to cold. 



tbe mouth. BuVTf\ 7“'J “f the hot 

pun in the motions of the larvL t ,^0 “ ' ‘rP 

weak, and the sneprii d. » “*^ytix, the voice acute but 

the inflanimatioti has attack^Jth^^ conclude that 
of the wind-pip™ An “PPer part 

fe^ coses havCbee»Wr“'^^‘ "^V"^^ “ 

generally attacks childL undeVttelve vT 

It « known by the name of conn. ***• 

ing stis “f'trwi 

Xonnd to give great relief A n ®lten he 

thfi niiPcM., -c.i .t * A poultice, too, applied to 

saiciFa in l«o r_ .1 



parts are exDosed in il! ®e*ti*«-anes of these 

“'“cctira. Ihe sudden exposure to cold. 



disVases of rhe fwn „?’ I »f different' 

«t Tb!* ■'y P*'"* >>'«‘»der, and 

making water before, and whilst 

the urfn;;;::;nts ^vaS:®:f;:r 

the ou^id1,'„>?i;rUwoar’,ssL^-“';‘™- ‘™’ ‘'PP'-<'.‘» ""udd;*! cxl"l1£V7^“ toVurraTd'rk 

the inflamed parts Thou I * ^®®®®uingthe tension niore sensible oranimonia, which becomes 

mation seems to he ;on&^ Tma In ml^t c '' It also 

the glands, yet in others It J" covering of away with ^e comes 

substance, where it generalKr giandular and which is afte/*”^ ?*’ -^°***" filaments, 

iviuucys or uiaclder ; the , 



instrument often pTjfees ,7‘‘ -P"‘ » ^fc-P 

syraptoms. The inwruitjn J ?• of all the 

fig; M- is well calculated fof tfiT'®'^ '" 

^nng the position of tiJ • purposes. By «U 

depth of the cutting part of'Tl*^ ■” **'* handle, the 
fegulated. , When used thf fo,!. >>0 

and is to be introduced down tli ‘i"® 1®^ 

perforator concealed in the c .nola' ' » ™j““‘ ’’ ““** '''® 

rector When tim exti-emftv , ? “» « di- 

inflamed part, then the ^ r Manilla reaches 

wll also be ohu^eirby iuhtfinVlhe 

Pent, andit7s as.oniirn/Z “>>® ,® specific ef" 

«>*en to infiuits for the cure nf *’** ' *“®n 

OlCUtE. " ‘'’® owe of that disease. See Me- 



mixed ™sily77o*„g* iKu/‘ “ deposited “owly7“ 

cxcreiinn oo #* fmptoms whicli accompany this 
retion, as fever, pain, wasting of the flesh siiffie* 
Cn0y d.su„g„,3h thisJouble affeftion o? ^ fi a 

with restLsness andLxietT^ accompanied 

irregular, and may remain iiime week^ 

mem^ 7 .^ 7 /’';;:e tMr‘".“T‘'‘' '■P "■* ■”"®ou, 

same class, is suffiden. ( "’®”'>oanes of the 

employed in its treatment t 7‘ ‘7 i."’”"® ‘® ** 

laginous drinks are nari* i 
ning of the acute catarrh -®, 

to become chronic ouoht ^ “ I 

) ought to make us cautious in not 

prosecuting. 
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...hstanding the int/ns.^y of" t E/an/aTtirl; 

often the result of distension of the bladder from the 
accumulation of urine, it is sometimes necessarr to have 

recourse to the introduction ofthe catheter. ^ ^ 

h«ttheT^ra7rXhotly“^ 



II 11 arises from stone in the h n. • “ • “• the nr narv hl<idJ«- .l eracua* 

hut the Operation of lithotomy • if it ‘'’® “minal flmd • .nd ’ transmission 

stasis, rheumatism, or ,„nhee d' ‘’“"htion, the ure L ’ ? '?•“’* ‘'t'’ 

employ remedies to the skin and imestbal ranal’®'’TlIr the whole "I * '•“* 

^lva ursi has also been found a '»“»>• The lUelf, it must have . I ^ *"!* “l»o w*th the mind 

cise, dwelling in drv and .1™™* ^*0*'- organs of the body. Accordin'! 



t^e. increase to an alarming degree, and even piSTm”! 

cha^gel, wr^ay infS"lt ’'Vf-'"' *" "’“7 morbid 

the functions it Lrf ’ u ^ k"owledge of ^ ^ 

no less complicated Tuctu^ “ *"'* 

t!ono 7 tKrfnl™\tdd?r':h" ‘'■* '’*'“** 

of the seminal flmd • »n#l * for the transmission 



cise, d:;in;;1rd'rTaS''e1e'taT.^'“L w'if Z W ‘ 1? "»"y «f ‘he o^h« 

woollen clothes next the skin contrihtire *nft "**0 have obstructions • we find that patienU 

the cure „f ildr dt. .ttn, contiihnU often more to same time oth^ crjl • ' have at the 

obst^ction fh- 



wo^ilZrhfs'nVt rsuf ^nf “■* ““ 

the cure of this dteale tha"’'^ 

ou^it always to be combined with“t’hem. “** 

lal^ymTCsaJeVr-^ *y«-h»"..«ve-lid., and 

but these will bf trkted 0 / aronK'thlV’^*'““*r "" ’ 
^ye and its appendages. ^ diseases of the 



Sect. VII. General Ilemarh on Stricture, 



Th . o . on its internal surface "“ose ducts open 

'r r.t'izr.s'e 

iritis 'S* i ~~ m. 11 ,'.' I'f 2’ “rjf”''' 



oiner comp L 

obstruction is removed And” 

nrethra, which ‘^nr / T of the 

plaint. ‘•““g with ‘be primary com^ 

dol>tte"meU^‘S"‘ f ‘ 1 '^^ •? lined by a 

fluid, secreted by numere*"^ii ® with a viscid 
on its internal surface hv whose ducts open 

con*. It i, highly vas^nr'®'“i •« 

-^nsibililf .“•* i» f"flow«<l with .0 

?! V **Tltatinir bodies aonlif^d fn I> 



-.s.iig ui i,ie mucous memhran*» r • T° * micK 

tlira and are ™**oh more frequently in the n*^ oientioned by Mr rp* * * ^’cmarkablc cafe 

part! Thev an than in in th/membi'“® *” ***** a 

the cesopbugus^**^ “PPW part of **»«* been expeltd du“r* ^**® “*^^*'*'*' 

in the internal parfof d,e Uadd^ ‘’p- °bLved bed-clotbes the follow^ m*"’ *^“*“** 

^ membrane lininff tbi bUdder. Bicbat found tb^ ^ ® ^contraction which fn! ^ morning. 

*^£(Mn,V: thickness and maxillary sinus several * "**y take place j * stricture in the nre- 

tbickeTed and Vet: ' ! *^ *^.**"«« ^ it mat aV7e "t 'S' ^***:^«mfe,^nce of 

p. 43t. ^bat may be observed ®"**ogy, and from ®^*’®omference ; or it m*: ^ point of 

the sympLs Z "** ^«^"tive eVaminationTf V*® oi* *urC' bus ^ »Uong a consider- 

fistula lachrymalis, the^U Uttlf/’’^* “’“»"y '«"ed rf"*"- "hstructioni 

and thickening ofteti take M '"“‘taction , 1 . ®‘"'‘“te once beeun r™.- 

trane lining the lachrymal sll and”d ““““ ‘“'™- Bnt?f“ik ®"‘ Produced k cont“ ““ 

. ^his change in the st. „,.,..- r ‘ f ‘h® Parts are k%t lono in "Perate, 

lion they generally are attenjii • c ®.‘*‘® 'ontrac 

mationt Ikes r ««ended with ad«>rrro.>. - a 



V e*”uuies ot 

Sect. VITT n/*oa . operate. ° — ‘v i'*vaucea mem 

Tk Urethra * ®P*®“*®<iic stricturea d 

tlo« o^.l®'“‘''"‘®‘y of caused wh?Py,™ t^!'”* he observed or<t- 

haps 1"*“® ®fg*“s. striemre T„ h’’ ‘*‘^‘“'h ‘he fu„c- lb“ “"a P®'“harly vi*L? *««tion. This con- 
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Chap. III. SURGERY. 

Strictures, yielded in a few seconds after the bougie was in close between the strictare and bladder, from the obstrnction 
* y/ - > contact with it. On being withdrawn the urine flow* the urine has to overcome, enlarges, and is sometimes 

ed freely, and the complaint has never since return- attacked with inflammation. 

ed. As the stricture is in most cases attended with a 




Contraction at this place is sometimes so violent as 
for a long time to interrupt the entrance of the bougie^ 
and in one case, after being introduced, was so strong 
as nearly to cut the instrument through. This hap- 
pened repeatedly with the same patient. 

When there has been a permanent stricture, the 
natural structure of the urethra is changed. There 
is commonly a contraction at one particular part of 
the canal j and its appearance has been compared 
to what would have been given had a pack-thread 
been tied round it. In slight cases it is a mere nar- 

• Scc Plate j-Q^iDg 

? anJ* When a ridge is formed projecting into the cavity of 
the canal, it is found to be a doubling of the inner mem- 
brane, with the cellular substance lying between the 
fold. The internal membrane itself is diseased^ it 
assumes a whitish colour \ becomes hard, sometimes as 
hard as cartilage ; and in some cases this change is con- 
fined to the doubling of the stricture itself, whilst in 
others it extends into the cavernous bodies. These 
ridges or folds often form over one another, so that the 
intermediate portion of urethra becomes preternaturally 
contracted also j but it never becomes so narrow as at 
those parts where the original strictures were formed. 
Instead of a distinct curtain or fold, it happens also in 
some cases that the urethra has the appearance of a 
cone gradually converging before the stricture, and di- 
verging in the same manner behind it. 

The contraction is generally round the whole of the 
circumference of the urethra : but sometimes it is only 
at one side, and in such cases the urethra does not form 
a uniform tube, but becomes serpentine and contorted 
in various directions. 

When one stricture is formed, the portion of ure- 
thra anterior to it is liable to sufl'er some changes, 
%vhich probably arise from its not meeting with the 
ordinary distension, the stream of urine being diminish- 
ed. It is by no means uncommon, therefore, to find in 
those cases where the original stricture has been formed 
near the bladder, another stritture anterior to it, so 
that when an obstruction is found at the glans or four 
inches and a half from It, another is generally met with 
at seven Inches, or at the bulb. 

of Stricture. peculiarity in the form of the urethra, 

some parts are much more subject to strictures than 
others. In the adult, and in the relaxed state, the 
urinary canal is about nine inches long, and nearly of 
the same diameter as a common quill j but its size va- 
ries at three dlflerent points, and at these strictures 
most frequently arise. The contractions arc at the 
glan% the bulb, and the prostate gland (see fig. 5. 
Plate DXIV.). The narrowest part is just below the 
bulb, and here strictures most frequently occur. 

The natural contraction renders it, in almost every 
case of stricture, the seat of the disease. This part 
of the canal seems also to possess an uncommon de- 
^ee of irritability, as it is here that the contrac- 
tion takes place in cases of strangury. When stric- 
tures continue long, and the violence of the symptoms 
increase, diseases arise in other parts. The urethra 
VoL. XX. Part L + 



gleet, the glands situated about the neck of the bladder 
become diseased. The bladder becomes extremely 
thickened, and its capacity diminished, from the strong 
exertions it is necessary to make in order to overcome 
the obstruction, and as it cannot contain much urine, 
the ureters become dilated. 

When the disease advances still farther, so that it is 
impossible to evacuate the bladder, from the obstruction 
being complete, the urine escapes by some new channel , 
for as in such cases the parts between the bladder and 
obstruction make less resistance than its coats, both on 
account of their natural structure, and as these parts are 
generally inflamed or ulcerated, they give way, and the 
urine takes a new course. When this change has once 
taken place, so that no urine passes through the meatus 
urinarius, the other symptoms will diflfer according as 
the aperture has been formed by ulceration of the inner 
membrane of the urethra, or by a sudden rupture. For 
when the membranous part of the urethra has been 
eroded, a suppurating cavity must have formed in the 
contignous cellular substance, and as the urine cannot 
so easily be difiused in the surrounding parts, it makes 
its way without difficulty through the integuments. 
But when a sudden rupture or ulceration of the inner 
membrane of the urethra takes place, as the urine meets 
with no obstruction in insinuating itself into the cellular 
membrane, it eflTuses itself in a short time over the peri- 
nscum, scrotum, and adjacent parts ; extensive abscesses 
are formed where the urine was diflused j and as these 
hurst in numerous places, fistulous openings are formed, 
which have either a direct or indirect communication 
with the bladder, and through which the urine conti- 
nues to pass till the original obstruction is removed. 

'Symptoms , — Often this complaint does not become of 
such importance as to give alarm to the patient till many 
months, or even years, after the original cause has been 
forgot. At other times, a few months after a gonor- 
rhoea has been cured, the urine, instead of coming away 
with the accustomed ease, begins to be passed with 
difficulty. The stream, in place of being full and even, 
diminishes and becomes unequal j sometimes it comes in 
drops after much straining and exertion, has a forked 
appeanance, or scatters in different directions. From the 
irritable state of the parts, the smallest quantity collect- 
ed In the bladder, brings on a desire to make water, and 
a continual uneasiness along the course of the canal, 
about the perinceum, anus, and lower part of the abdo- 
men. In most cases there is a discharge of matter from 
the urethra. The gleet is always more severe after any 
debauch or venereal act. It comes on immediately after 
such excess, and gradually diminishes or disappears. It 
is also not nnfrequent to find strictures accompanied with 
that profuse discharge of mucus from the bladder called 
catarrkus vesicce. The iiritation communicated to the 
bladder in consequence of the disease of the urethra, 
brings on Inllammation, which is followed by a profuse 
discharge of mucus from the whole of its internal sur- 
face, and this mucus comes away with the urine, and 
is deposited, and firmly adheres at the bottom of the 
pot in the form of a tough tenacious, mass. 

H Nocturnal 
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Noctarnal emissions are sometimes tbe only synip- 
t^oms which lead us to suspect the existence of stricture ; 
for in some cases the disease is neither attended with 
any fixed pain in the urethra, nor is there any dis- 
charp of matter. 

Fistulas in the lierinmum, and along the course of the 
jwnis, often derive their origin from an oUUuction of 
tile urinary canal. 

When, either from irritating injections, bougies, or 
any other cause, inflammation comes on, the urethra is 
completely shut at the place of the stricture, and the 
internal membrane giving way, the urine is eflused 
n the ctllular membrane, which gives rises to ab- 
scesses and fistulous openings, through which the urine 
continues to pass, till the stricture is removed. The 

*" “"r sirrounding 

parts, the mucous glands inflame, suppurate, and burst; 

th^a recTum »f 

Besides these, the more usual symptoms of stricture 
there are others which accompany that comp ai, a„d 

t!"ion.xl causes. I'he most'frequ'ent is 

hut it difos f’ ii" P‘“'®-'‘y“"' ; 

.-." Vl. . ‘I’® '“"'"'on intermittent fever in 

ts short continuance, its irregularity, and in 1^111 

Ihose lo ha« '■‘■®'l“^»tly to 

atom constitutions have often sickness at 

T‘^1- 

rarely occur. ’ stncturej but such cases 

so m'a'n^ s^p^toms tn c^n ’ 

necessary riCte^ith n l" ‘''“t i‘ » 

and state of all the svrnnZml' 7 "“" ‘“‘® ‘he history others aU..'," k"". a«PP0Sed by Daiwn, ant 

the true nature of the comnlaini T *1'"* ferent from tho'* originate from causes very dif 

any reason to suspect that an nl J tl'e discliarne nicnlioned. They conceived that 

ascertained only by the introduce it is ulcers and^tl 1*^11!' ^®”®"'*'®“ proceeded from internal 

the mode of dol^o {his wiT e e ' ^ ‘'®t bS were he L “'®y 

of rtat instrument. J'plaintd when speaking since the na f ‘ f®"""®" of stricture. But 
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now generally believed that they occar seldom, and are siricurc: 
cliieily confined to people advanced in life. < —. y * 

It will he afterwards mentioned how swellings of the 
valvular process of the prostate are apt to be mistaken 
lor stricture when a bougie or catheter is introduced. 

he obstruction in such a case is always at a distance, 
as the canal has increased in length from the enlarge- 
ment of the parts. If attention he paid to this remark, 
and il the g and be at the same time examined from the 
rectum, little doubt will remain of the nature of the 
disease. 

It is often difficult to draw off the water when the 
prostate gland has become thus diseased : to do this, 
much advantage will be found in using a catheter long- 
cr an ordinary, as the common curve cannot reach 
)e extremity ol tbe urethra from the increased length 
lat canal. Pouches or irregularities are also apt to 
unequal growth of the gland j and as the 
1 ^ ^ e serninal vesicles and mucous glands become 
niarged, the instrument ought to he of a large diame- 
ter to avoid being entangled by them. 

in which CatHf* or 

p io*“med, we infer that many substances 

the nnrT* nature, whether applied Immediately to 
mav^ ^ ny to those connected with them, 

ease’ particular circumstances, produce this dis- 
eases nf irritating the bladder, numerous dis- 

conscmipn °**S*n and prostate gland, irritations in 
or other ° gnnorrhcea, long and repeated erections 
the urethp natural disposition which 

the comm^ contract in some constitutions, are 
ner irritai^” causes of stricture. In whatever man- 
observed produced, the symptoms and changes 

probabl 1 / ? nretbra, make it 

flammation ^ i always a certain degree of in- 

strucTfonr in ^ accompanying it. Ob- 

others about hirtiml f'" 
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very fre,,»eu?. In sudf a cas^e "th 

natter and a pain i„ „„.ki„?'at ' T,’' ‘‘"'•''"S® ®^ 
m a sninll stream at flip ° * Tlie urine flows 

“ all evacuated It is of tr’na{;rT'-"‘’ 
toms come on a few hours after c ; ^'‘® *y'"P- 

»'-ver the ierrat^i 



obstruction in ^ supposed to he frequent causes of 
One preparaiio rarely met with. 

ternal memhrann ^ ^ ^^ospital. Indeed, since the in- 
^fiich lines the r n^^thra so much resembles that 

pliagus, and as ulle '*'* ®^, “®*®> mouth, and trso- 

‘o form skill and lira? "’®''® <I«P®^“‘ 



"tS'Ii,?!"'"', " '‘I”"- “ S""’ .s; ZiT",' T I”" -re I”!””'' 



Vith one another; hut wlfea , KeT''’ *® ^‘rongly 

the bladder, there are alwavs ‘‘"®®“®" •» m 

Eri™i‘!"‘r‘“f ®®"'PUint?"’'’‘"“ us 



gements of the prSsta ‘‘ „i . 

^ to mislead onr ^judgment 
fo lorgenients of tliaSn ®r®P'-“'®“® mul 



The other causlr ‘® *"®'> ‘“mors, 

nriiie, are thnsp r i*^ ' the free discharge of 

change in the stniri attended with no morbid 

Such are of the urethra itself, 

of the vesicula; prostate gland, 

of the penis or of H ^ composing the body 

the canal ’ g‘^ods along the course of 

into entran^^^rn°”i*T°” these, is an obstruction 
entrance of the bladder, from a diseased prostate 

gland. 
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Chap. III. SURGERY. 59 



Strictures, gland. This proceeds from a new form which the canal 
y— ' has assumed in consequeace of an enlargement of its 
parts. Its cavity becomes deeper from the growth of 
its sides, and the posterior extremity or valvular pro- 
cess forms a projecting tumor into the cavity of the 
bladder, which interrupts the passage of the urine, or 
the entrance of a catheter. From the frequency of this 
appearance in diseased prostate glands, it is probable 
that it is the cause of diseases of that organ being often 
mistaken and treated as strictures of the urethra, and 
has in numerous Instances not only prevented the in- 
troduction of a bougie into the bladder, but has been 
the cause of the formation of artificial passages through 
the substance of the gland. 

Treatment of Stricture . — From the erroneous ideas 
that the older surgeons formed of the nature of stric- 
tures, it was not to be expected that the means of cure 
they employed were either founded on just principles, 
or attended with much success. They made use of 
various external and internal remedies *, they prescrib- 
ed long and tedious courses of mercury, and gave 
many medicines which were supposed to have peculiar 
virtues in curing diseases of these organs. They some- 
times introduced into the canal mechanical instruments 
in order to dilate it ; and when that was impracticable, 
a new passage was made by force, or the diseased parts 
were dissected away, and a new canal formed in the 
sound parts. 

Wiseman’s Wiseman, so far back as the beginning of the last 
pmctice. century, exploded many of these rude and dangerous 
practices, and introduced into use the waxed candle or 
bougie^ by means of which he said he “ crushed the ca- 
runculi to pieces.” He met with cases, however, where 
this could not be done ; that is to say, ca.ses where it 
was Impracticable to puss small bougies into the blad- 
der j and this led him to adopt another mode of treat- 
ment. He consumed them by stimulating applications 
• in the following manner. The wax at one end of the 
candle was scraped away, and the wick dipped in 
plasters composed of alum, red precipitate, calcined 
vitriol, aerugo, and other such substances, and then it 
The ose of applied to the caruncle. “ But (says he), if after 
caustic pro. doing this you cannot pass the caruncle, you may well 
l^ed by conclude it callous j in which case you may pass a 
canula into the urethra to that caruncle, and whilst you 
hold that there steady, you may convey a grain of 
caustic into the canula, and press the caustic to it j 
and whilst you hold it there, you will perceive its ope- 
ration by the pressing forward- of the caustic. The 
caruncle thus consumed, cast in a lenient injection 
daily; and if you take notice of his urine, you may see 
the separation of the sloughs as rags in it. After 
which you may with the common medicated candles 
wear away the remainder, and with the injectious cica- 
trize it.” 

After Wiseman, Daran introduced Into use a kind of 
bougie, the particular composition of which was kept 
-secret.^ Ihey were supposed to possc.ss very great me- 
dical virtues; and It was from these qualities that their 
superior efficacy was supposed to proceed. Other surgeons 
soon began to imitate them, and they found that "those 
they made had^he same qualities as those of the original 
inventor. This led them soon after to alter their 
opinion of their mode of action 3 and instead of suppo- 



sing that all the beneficial effects proceeded from the stri* turcs. 
medicines in their composition promoting suppuration, u-—y— ^ 
cicatrization, &c. they explained their action on the 
principle of a simple wedge. 

But however successful their practice might have 
been in alleviating, if not in curing strictures, yet many 
cases occurred where the obstruction was so complete as 
altogether to prevent the bougie being introduced. They 
were therefore obliged to continue forcing past the 
obstruction, till the mode of treatment described by 
Wiseman was renewed, and held out as an original in- 
vention. The practice, indeed, generally followed by 
modern surgeons is founded entirely on what Wiseman 
has written ; but since these have been better under- 
stood, from the progress of pathological investigation, it 
has been considerably modified and improved. AVhen 
we consider tbe effects of these modes of practice, and 
try to reconcile them with the ideas we have formed 
of the causes producing the stricture, it would appear 
that those very means employed for their removal be- 
long to the same class of bodies with those originally 
producing the complaint. 

Though this cannot be denied, yet It will appear nei- 
ther surprising nor improbable, when we reason from 
analogy, and observe the effect of similar applications 
to other diseased parts, and similar phenomena in other 
org.ms. It may here be observed, that the action of 
any part depends not only on the kind of the stimulus 
applied, but also on its degree of violence. We know 
that a slight pressure on the skin produces uneasiness 
or tickling, whilst in a stronger degree it passes un- 
noticed. A certain degree of light produces distinct 
vision, but a more intense one destroys it. The up- 
per part of the throat is thrown into violent action by 
a slight irritation. Similar phenomena take place In 
disease ; or slight irritations sometimes occasion violent 
morbid action, whilst those that are more powerful 
not only produce a lesser degree of disease, but are 
even employed to remove such as are brought on from 
a slighter cause. We see this opinion strongly con- 
firmed In ulcers, attended with much local or constitu- 
tional irritation. The most emollient applications in 
such cases, if they do not increase the sufferings of the 
patient, bring no relief ; whilst strong stimulating ones, 
such as a solution of lunar caustic, or diluted nitrous 
acid, seldom fail to diminish the pain and promote the 
cure of the disease*. In toothach, the irritation pro-« 
duced by the external air on the exposed nervous sur-Howtr’;* Ob^ 
face excites much pain and even symptomatic fever ; 
but the application of caustic or acid destroys 
sensations. The same we will find to take place when* 
we consider the nature and the mode of treating stric- 
tures of the urethra; and if we can prove that 'Stric- 
tures have all that variety of character which an ulcer 
or many other diseases have, we will be better able to 
judge of the comparative merit of the different modes of 
treatment, and in some degree to account for their mode 
of action. 

Of the Bougie, 

When surgeons attributed all the beneficiaf effects of 
bougies to their mechanical qualities, the principal desi- 
deratum was to have them sufficiently pliable to take the 
H 2 .curvatprp 
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glares, curvature of tbe urethra, firm and elastic to make re 
~ sistance, and mild so as to produce no irritation. But 
however simple such instruments miglit be in their 
composition, yet it will appear that their effect is not 

Tl .“l! " 0" inanimate 

matter. That bougies cannot act by their mechanical 

fho'ire *P»*amclic stricture, appears from 

introduction of ihe instru- 
ment into the urethra, and its contact with the obstruc- 
tion, removes at once ail spasm. 

The same thing is observed in thqse cases of iierraa 
nent stricture which are attended with occasional ^asm' 

a complete obstruct on on it. fi™, .-..-a....- 
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cnap. jjj. 

As it ought always to be robbed over with oil before striet.ni 
ung used, a generally passes with little more force v—y—j 
an Its own weight, till it comes tp the contracted 
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uowever simple such instruments might be in their than wiin nme more force 

composition, yet it will appear that their effect i, nnt , *1 "eight, till a comes tp the contracted 
the same as that which a weVe produces on i^^^ f much can- 

matter. That bougies cannot act by their mechanical ill* *^‘*‘«ction of the point, by elevating or depres* 

powers in removing spasmodic strir»nr<^ r ® <^^tremity of the bougie, and perhaps 

ringing it a little backwards and then forwards, so as 
to be satisfied of tbe situation of the stricture, the in- 



us.ng.ng K a mile backwards and then forwards, so ai 
to be satisfied of tbe situation of the stricture, the in- 
8 rument may he allowed to remain in close contact 
ith It tor a tew seconds and receive its impression, so 
hat when it is withdrawn, a precise knowledge is oh. 
xn such cases it frequently happens that a'bousie'find.' '“™- 

a complete obstruction on its first introduction hut after hod^T* irritable, that any foreign 

h mg allowed to remain for some time in the ca “^ touching the urethra excites much irritation ,Z 

passes readily without force. A remarkable case of this nw' ,h^" “ ’’ more necessary not to em- 

kind happened, where there .... ““ P'"J ‘be smallest force, and to use an application of 

opium, or hyoscyamus, to the perinmum, to prevent these 
inconveniences as far as possible. 
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the uretlira^dilated lamer mlt* gradually as 

"ith similar good effect The“”T‘’ introduced 
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short time the tears^S » 

pass into the cavity of the no, * t"® ‘i^® ®"‘* 

it is difficult to e.xy,i„ 

mechanical principles- it bougies on mere 
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of action of the living hodv or Kv c T a change 
Jhe structure of the® diseased part 
Pressure produces action of thr, -' Hooter, 
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‘be urethra, or in order to removo"^® ‘''® 
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\Vk ^ ** possible. 

thr» m.'V!’i.' “ 1 .?’®!?'’* ’'®' ‘i*® **tremity of the nre- 
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It 14 of suspicion of a strictiirr* 
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are to attemnt i, t. ^ coring it, the first thing we 
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Strictures, brings on spasm to a greater or less degree on the fii*st 
< f attempt, it is often necessary to persevere some time be- 

fore it can be made to pass the stricture ; and we must 
continue in our endeavours a long time before we de- 
clare it impracticable. 

Leeches and blisters on the perinaenni or loins, fo- 
mentations of warm water and spirits, turpentine gly- 
sters, dipping the feet or glanf in cold water, anodyne 
applications, and the internal use of camphor, opium, 
or tincture of iron, all assist In alleviating the spasmo- 
dic symptoms when they occur, and may be selected 
for use according to the judgment of the surgeon. 

Attention ought to be paid to the composition of the 
bougie ; for those made of elastic metal, catgut, or ela- 
stic gum, often give pain, while those made of soft plas- 
ter are mild and harmless. 

The time which a bougie ought to remain in the ure- 
thra, must depend greatly on the peculiarities of the 
case, for there are no diseases which appear under more 
various forms than stricture. £n most cases bougies 
can be introduced with little pain, and can remain for 
some minutes without Inconvenience \ but there are 
others where the introduction not only produces gene- 
ral irritation, but the puln is so violent, as hardly to al- 
low them to enter the canal, and sometimes they give 
rise to constitutional symptoms. In the 5rst case, from 
the little pain the patient suffers, their use has been 
abused, and they have been allowed to remain not 
only when asleep, but they have been worn during the 
patient’s daily employments. It is found, however, that 
bougies have a more powerful effect when retained for 
a short time, and often repeated, than when they are 
longer continued, but seldomer used \ so that in no 
case, however little pain they may produce, ought they 
to be allowed to remain for a long time. Many indeed 
tliink that all their good effects are obtained after they 
have remained twenty or fifteen minutes, while others 
allow them to remain for one or more hours. 

^ In cases of stricture accompanied with much irrita- 
tion, whatever pain the bougie may bring on. It ought 
not to be thrown aside, but introduced repeatedly 
whenever there is the least abatement of the symp- 
toms. This practice should be continued for weeks 
before we despair of success, as afterwards the pain, 
from daily habit, will be diminished, and the patient 
will^ be gradually more and more able to hear it. 
Whilst we continue the use of the bougie, it ought 
gradually to be increased in size as the stricture gives 
v^y, and be introduced once or perhaps twice a-day 
till the obstruction is no longer felt, and till the urine 
flows in a full, even, and natural stream. 

When ihis happens we are not to consider tlie 
cure as altogether complete) for it is very generally 
found, that if the nse of the bougie is at this time given 
up, the parts soon begin to again contract, having 
•till a disposition to return to their former situation, 
and the disease in a short time is completely renewed. 
It will therefore be proper to continue using them at 
. distant intervals, some time after the cure appears com- 
-plete, and give them up in a very slow and gradual 
manner. 

It may be here mentioned, that it is not necessary to 
retain the point of the bougie in the cavity of the blad- 
der,, but merely to allow it to pass the stricture. 
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In speaking of the use ofhougies, we have supposed 
it practicable to pass one through the stricture ; but 
cases often occur, where, from the tortuous form the 
canal has assumed, the smallest bougie is prevented 
from entering the bladder. In such cases, pressure 
was employed on the diseased parts, in order to de- 
stroy the obstruction by producing ulceration ; but as 
this mode was found in many cases to be followed by 
violent inflammation, and attended with great pain, it 
was not often performed. Laying open the sinuses, 
and dissecting out the disea.sed parts, was also a pain- 
ful and DO less difliciilt operation, so that no easy 
mode was ever adopted till Wiseman employed lunar 
caustic. 

From the delicate structure of the urinary canal, it 
was not without much caution, and in very urgent 
cases, that this remedy was first employed j but since 
its action was found not to be violent, it has been freely 
used by many surgeons, and its application not con- 
fined to the more advanced stages of the complaint. 

From the time of Wiseman to that of Mr J. Hun- 
ter, we find little worthy of remark In surgical writers 
regarding the use of caustic. The latter of these au- 
thors, however, again introduced it into practice, and 
applied it to all those cases where be could either do 
no good with bougies, or when he could not pass them 
through the stricture. In his first trials he met with 
success ) and as he soon improved the mode of its ap- 
plication, he was enabled to employ it with consider- 
able advantage. 

Mr Hunter’s mode of applying caustic was first a- 
dopted by Wiseman ; but as the silver canula which > 
he employed, not only 'gave much pain, but could not. 
In many instances, be introduced as far down the ure- 
thra as a common bongie ) and as the caustic could not 
be applied directly to the centre of the obstruction, a 
new mode was invented. A piece of caustic was fixed 
in the extremity of a common bougie, and covered with 
the plaster except at the extremity, where a part was 
exposed, but so small as merely to form the apex of' 
the conical point of the bougie. In this manner it is 
found possible to apply it to almost all cases, and, in 
dexterous hands, may be used with considerable safety. 
When it is to be applied to a stricture, it is necessary 
that some previous knowledge of the case should have 
been obtained from the introduction of a soft bougie. 
This done, the armed bougie must be introduced ra- 
ther quickly, but steadily, till it meets the stricture, 
which is known both from the feel, and from the situ- 
ation previously determined. When brought into con- 
tact with the stricture, it is perhaps better merely to 
touch ,it with the caustic for the two or three first ap- 
plications, and afterwards it may be retained longer. 
When the bougie is to be withdrawn, it ought to be 
done cautiously ) for as it has now become soft, and the 
caustic not so firmly fixed in it, it might fall out, and 
be left in the urethra. Although this mode has advan- 
tages over the silver canula formerly employed, yet 
there is a way which we think still preferable, as k 
not only requires less dexterity on the part of the sur- 
geon, .but is less apt to do mischief. 
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Sect. III. Stricture of the Rectum. 



p f: Chap. Ill 

polypi have been found on all the di'flerent mucoui Of Point 
surfaces i ,n the nose, frontal and maxillary .muse.,>-^ 
pharynx, gullet, mouth and gums, meatus externus, con- 
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firm struXre • «L ‘honjselves. They are of a very 
tilage. They are m* being as hard as car- 

»ensible to tb’^ ?"•«. are very 

t#i vumors ot the internal l ' ^ stinging lancinating kind whirJT^* 

much alleviated bv tliP ^ membrane, which were u^lmr parts of k carcinomatous tumors 

the second was a ra« impression of a bougie : whilst ulcerates and tk Their surface some- 

tained by tirusVorboS 1 -'-f ‘0 he'S "fa esneer^Xoro!* ThevXr “™” 
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18 part of the 



As far as we know, there is no author who has given 
any accurate account of the various morbid affections 
of the extremiy of the rectum. Under the general name 
ot hemorrhoids, a variety of tumors very different from 
one another have been classed j whilst under the nam#* nf 
se W have been considered all casesthS the dX- 
meter of the lower part of the intestinal canal has been 
diminished. I„ a practical point of view, these obtr" 
vations are of the greatest Importance, as they lead the 

liw^Tot s u,i"i:roVi* ’"’r'*, 

r.t.LE““‘ 

internal surface of the canT- , ‘“e™" ‘be 

in number and in size and ’l " ^^ 1 *** ^y '"'cc^smg 
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comes narrowed bv a tliirL'o • r- intestines be- 

were we to reason^ from analo"f “milhtT‘*’ 

that thickening which form* c?^** ♦ ^umpared to 

cous canals. as^^^msoplZ^‘'^^^ ? ‘b® «‘her mu- 

«f this description Zt 1 *® 'a®®® 

* Oeuvres ^*th so much success by the use^orh ^^^* *“*^ treated 
cw. the good effects of tbis’^Xl nf ^ ftom 

stricture motherXrts it istf *" ‘“®®® ®f 

from their use inCtrlctures of t."®^ ® ®*P®®‘ b*'>«fit 

however, wishes it .rbe underst od Z?K ®'®?“““> 

to be employed in the trup «pk* ^ practice is 

which are given In detail by Bichlt In^ h' * 7“ '®®*® 
Dessanlt’s works, in illustration *r ®‘*“'o" ®f 
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Chap. HI. 

or Polypi, of sometbing which incommodes him by blowing his 
nose } for the same reason as a person does who labours 
under a common catarrh. The sense of smell becomes 
impaired, and all these symptoms are more troublesome 
in wet than in dry weather. 

The symptoms increase till the extension of the mu- 
cous membrane increases to such a degree,' as to form a 
distinct circumscribed tumor ; and the progress of the 
complaint is generally so slow, that its nature is fre- 
quently not suspected till it gets this length. 

By degrees the breathing through the nose and the 
sense of smell are entirely destroyed from the mechani- 
cal obstruction of the tumor ^ and the patient himself 
finds, that by a violent expiration or inspiration, the tu- 
mor can be pushed forward or backward in the nose. 

The pressure which a pob/pus sometimes makes on 
the nasal duct prevents the tears from flowing freely in- 
to the nose, and is the cause of a watery eye. 

When the tumor is large, the septum of the nose is 
frequently pressed, and pushed to the opposite side, 
and then the respiration is oppressed in both nostrils. 
Sometimes the tumor descends, and part of it projects 
through the nostril ; when this takes place, the surface 
of the part exposed to the air becomes like common 
skin. This indeed happens when any mucous sur* 
face is exposed. We have observed it in the vagina 
when inverted, and in the eyelid when the palpebral 
membrane was turned outwards, from a tumor, or any 
other cause. 

Morgagni takes particular notice that the natural 
position of the septum is apt to be mistaken for disease, 
as it frequently divides the nasal cavity into two un- 
equal portions. 

More frequently polypi extend backward into the 
pharynx, and can be felt by introducing the finger be- 
hind the velum pendulum palati. In one rare instance, 
we have known a polypus so large, as to descend along 
the oesophagus into the stomach, and in another to fill 
up the whole cavity of the mouth and produce suffocation. 

It happens also that polypi growing from an exten- 
sive base, separate, displace, and produce an absorption 
of the l)ones which surround them. The bones of the 
nose are pushed upward j the maxillary bones and the 
palate bones are disjoined, and carried outward j the 
arch of the palate depressed j the inferior margins of 
the orbits are pressed upward, and push the eyes out of 
their orbits. 

Pol V pi arise from every part of the nasal cavity j 
but most frequently from the spongy bones. Many 
surgeon.s have conceived that polypi arose from gene- 
ral diseases of the constitution, as scrofula, syphilis, 
&c. ; but it will in general he found to be a mere lo- 
cal disease, and probably arising from whatever tends 
to produce a continued or repeated attack of inflamma- 
tion in the part. 

Treatment . — If polypi are attached to the upper 
spongy bones, their removal will be more dangerous, as 
the inflammation excited by an operation will be rea- 
pily' conveyed to the brain. When they are attached to 
the inferior spongy bones, they can be removed with 
perfect safety. 

The most celebrated surgeons have never advised any 
operation when the tumor is small and gives no distress j 
but whenever it becomes of such a .size as to fill un the 
VoL. XX. Part I. ^ J. 
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cavity of the nostril, disturb respiration, and assume a or Polypi, 
malign aspect, it ought to be removed. v— 

As long as polypi continue small, or when the mu- 
cous membrane acquires that appearance which indi- 
cates the commencement of the disease, tonic and as- 
tringent remedies are generally recommended j as a 
decoction of oak bark with alum ; strong solutions of 
white vitriol, saccbarum Batumi, or muriate of mer- 
cury, ardent spirits, and vinegar. Either of these 
solutions, which may be selected, ought to be thrown 
up a little warm Into the nasal cavity with a syringe, 
retained there half a minute or more, and repeated 
four or five times daily ^ or a piece of cbarpee wet 
with them may be put into the nose with a probe, and 
applied to the deceased surface. Kino, galls, white vi- 
triol, &c. Sabine in the form of powder, snuffed np in- 
to the nose, as strong as the patient can sufi'er it, are 
also useful in stopping the progress of the disease. Mer- 
cury has been found rather to make them worse ; caustic 
and other corroding applications have been of use in the 
softer kind, though they have never produced a cure. 

Bougies have been recommended by Mr B. Beil, and 
are said to have been useful \ and when the polypus is 
small, they may act on the same principle as bougies do 
on tumors of the rectum, a practice so successful in the 
bands of Dessault. 

Polypi may be removed either by tying a lig.'iture 
round their neck, by tearing or twisting them, or by 
cutting them out with a knife or scissars. 

Opera/^.— Professor Richter of Gottingen, and se- 
veral eminent practitioners of this country, use, in ge- 
neral, the forceps ^ and in those cases where the poly- 
pus is attached to the inferior spongy bones, or to any 
of the inferior parts of the nasal cavity, this mode of 
operation is much more easily performed, and has the 
best chance of success. From the soft texture of the 
superior spongy and ethmoid hones, with which they are 
connected, there is a considerable risk of tearing and 
injuring more parts .than is necessary for the removal 
of the polypus ; and, as any inflammation excited on 
these may spread to the membranes of the brain, it is 
more adviseable to remove polypi attached to these 
parts by the ligature. 

When polypi are completely within the reach of Ihe 
knife, adhering towards the external opening of the no- 
strils, they may be easily cut away. 

In performing any operation, or even making an ex- 
amination of the state of the nose, it is of considerable 
importance to attend to the position of the forehead, and 
to employ a proper light. 

The bead should be bent backwi^rds ; and in order 
to enlarge the external nostril, an assistant, on whose 
breast the head of the patient rests, ought, with the 
fore-finger of bis right hand, to press upward the point 
of the nose : whilst, with a probe in bis left, be spreads 
out the alse. 

Of removing Polypi with the .Forcqo#.— Forceps for 
this purpose ought to be six inches or six Inches and a 
half long, and the axis at two-thirds of their length 
distant from the extremity of the handle j so that the 
operator may have the advantage of a long lever. See 
Fig. I. Plate DXV. 

The points of them ought to he blunt, rounded on PJ«ie 
the outside, perforated, and a concavity, made roupb, 

1 extending ** 
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It is of great importance to fix the forceps as near the emi,l!!it!!a*k“*’n‘* '»»'»• The apparatus 

nt nP tiin tv/vi.,»..c !ii I. . ployed by Dessault is extremely ingenious aod well- 

remntJ!f * **'!**'! !** P“rpose, but is more particularly useful ia 

removed: polypi of the vaoin. .nd ... ^ 
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TmoM d P“'y‘‘“’,“ PO^^Wc} for, when that is ,c. 

omplished, the whole mass may be at once removed: 
and the haeniorrhagy is never so great as if the polypus 
was torn through the middle. po'JP™ 

lar?/‘r’. '•oppens. that the polypus is so 

atge as to distend the nostrils in such a manier, that it 
IS impossible to discover the root till the extremity is 
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as we are able, and even although the bleeding is nro 
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^ Wk v®gfoa and uterus. 

hen this apparatus is to be used, two porte-nceuds Deugjii 
i ought to be procured, and having pushed thetpoinoa 
cylinder over the branches of the stalk, so as to shut the 
“ga ( ) completely, a ligature of waxed thread, cat- 
gu^ or silver wire, is to be passed through lliem (it), 

^ «»Ser held along with the 
canola or secured at e*. ® 
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ferent methods have been r ’ ““** ‘‘‘f* 
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The turning the screw at A, 

be soL?J^”‘ / (fig. 6. Plate DXV.) may also 
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*• 0/lAe Pofyput of the Rectum. 
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6. Polypi of the Urethra. 
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Fig. 7- Plate resinosum. 
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Polypi of the Ear. 

They sometimes grow from tka, ^ 
pani, but they geneiX ar^rr ^ ™“hrana tym- 
tympanum, afte? the membnnIZ"' ‘h« 

stroyed by ulceraUon. They rSble ’’®®" ‘*®’ 
mucous polypi in structure • nnJ.? “ ‘^® common 

ly accompanied by a discharge ?/* ™°“‘ Sequent, 
a total loss of hearing Thftf “““O’- »"<» 

ligature in most c^Very eTsir^o^/®™*’®® ’^‘‘h » 
out With forceps ; and it i«nl« ^ ^ ‘®rn 

part to which they adhered 
to use strong astringent washoiT*^*^ j caustic, and 
future growth. ^ ’ *” prevent their 

9- Po/ypus of the Conjunctiva. 

junctivaj burthey sclerotic con - 

of the eyelids, and mnsf r ca the inner membrane 

P7 Ofo aoft pendulous mXs‘ wMch '’“b “"*• 

float between the evelida nn#l k ii’ being loose, 

pass beyond the edge of thelidf ’ Th^ ®®®®t**«J?es even 
colour of the inflamed mnn ° **’® red 

portions which ^ex^d T^^ 

become dry, and oaen^p off atmosphere 

in consequence of the memKr formed 

abscess bu^tingToterMlIy fe by an 

the knife j and they are nrev*> easily removed by 
caustic to tbe base. ^ application of lonar 

* 0 . Of the Polypiu of the Uterus. 

flos, tbt lowCT^^ ortL*M*m'^-®‘‘''*f 
of tbe cervix. The iirst is th^ ^^® 

the least frequent. The sbaiM ?»if ^^® 
generally pyr’iform, having Po'ypi » 

are commonlv of tliA o« ^ rery narrow neck. Thev 

kappens tha/polypi a^fomed* “***" 

t-ypi are formed 10 uteri affected with 

A 2 

cancer. 
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cancer. Polypi protruding into the vagina arc apt to 
be mistaken for prolapsed uteri ; and this mistake is 
more likely to take place in some cases where the po- 
lypus acquires a large bulk in. the uterus, and is sud- 
denly protruded into the vagina, and strangulated by 
the os tincje. Cases, too, of prolapsed uteri have been 
mistaken for, and treated as polypi. 

The safest mode of removing uterine polypi is with 
the ligature. When it is situated in the uterus, this 
operation is impracticable j but when it descends into 
the vagina, it may be very readily done bv the appara- 
tus of Bessault (Plate DXV. fig. 

Sect. VI. Of Aphihee. 

The formation of aphthae, when they are examined 
with care in their different degrees, may probably ex- 
tend our views of the intimate structure of the mucous 
membranes. Boerhaave considered them as small su- 
perficial ulceration^ and Stahl regarded them as tuber- 
cles or pustules. From the present state of our know- 
ledge it IS difficult to determine whether aphtha origi- 
nate in the chorion of the mucous membrane, in its na- 
piila:, or in its mucous follicles. ^ 

Aphil,* are formed on ihe lips, the gums, the inte- 
rior of the mouth, the tongue, the palate!^ the amygdalte 
the oesophagus, and also in the stomach and inteftines’ 
They are most frequent in children and old people, and’ 

places 

food ““"l-alcaome 

The aphthae of the adult may be considered as a col 
lection, more or less agglomerated or insulated, of white 
su^rficial roimded tubercles, each about the size of a 
millet seed. These tubercles discharim a serous hnl. 

covers the mucoS JXSs dV 
Uched, and 18 progressively formed iu the different parti 
Of the month, and even in the rpsi nf tk r 

canal They are sometimes dis’tem naUd 

pustules over the tongue, the aneles of the 1 * *.''5' 

hack part of the mouth, with a benign charMter*'^ >!t 
other times they are formed and seemin.W “ 
from the interior of the ocsophaous • 
of the mouth, forming a white, rtic’k ‘^and « 

hering ernsf, and thise are ofin da„ ’ ro„, fr”"®'^ 
plication of typhus fever. ngerous from a com- 

Aphthous tubercles vary in colnnr q 

are transparent; at othe7times hey a4”tth h"" 't*’’ 
certain degree of thickness ; they arHlsn^ ’ * 

of a deep yellow colour, and so. 2 »* 
or blackish, a symptom whTch ahvattV 
er degree of danger. ^ *ndicatca a great- 

cases, the repeated action of the m. I" these 

appears to feave on that orn!.n ®" the mouth 

treakness which disposes iUn »c 

"ot anfrequentlythri tVr * •' 

sores, in cLe ‘ T as vene- 

having been properly cured - disease not 

mercurial course is LpWed wh oh 
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ficulty of respiration, prostration of strength, feebleness Of Iht- 
of the pulse, and vomiting. In the mild form of the morrhugy 
disease, white suf^rficial spots appear in different parts 
of the mouth, which are separated from one another, 
and the interstices are neither red nor inflamed. Thcv.»Y^ 
bottom of the mouth has often been discoloured, and 
the heat immoderate j there Is no difficulty in swallow- 
ing, and the child can readily sucklb ; the sleep is na- 
there is a slight diarrhoea. The spots daring 
the first days preserve their whiteness and transparen- 
cy; they afterwards become a little yellow, exfoliate in 
flakes, and go away entirely about the ninth or tenth 
^^^P^^^^ticularly when the child has a nurse. 

The confluent or gangrenous aphthas have other cha- 
racters. The small pustules are contiguous to one an- 
other, and spread not only over the lips, the gums, the 
tongue, and the anterior of the cheek *, but we also see 
them at the bottom of the throat. The mouth of the 
child 18 burning ; the lips are with difficulty applied to 
the nipple, and sometimes it is excoriated by their coo- 
ac . -Ueglutition is very difficult, and the most simple 
nn 8 given in small quantities, and with precaution, 
do not enter into the stomach but with pain. There is 
a constant purging of greenish matter, which inflames 
and excoriates the skin round the anus ; the child is 
vepr feeble and heavy, the eyes are sunk and shut, and 
frnmViI The whole Interior of the mouth 

ni throat becomes at Iasi lined with a 

rr,»rk coagol.led milk. This 

it which, after 

LXl'cZT 

benign form of the disease in 
fmnil n,?' ** consequence to get the child a 

1° affected parts may be washed over 

a liitlp of caddrt dipped in 

drona which has been added a few 

annlirar considered by some as a useful 

be niKlf I* ® patnful and irritable, its surface may 
Stic '^th nitraje of silver, or any other cau- 

ulcers^remt'***” malignant looking 

crust It fl” *” adult, after the separation of the 
We havp tJases, caustic may be employed ; and 

snrfaL / “'J* •>? touchmg their 

Buhlimntp ®'.*^ay with a weak sohition of corrosive 

VII. General remarks on Rcemon'hagy ft'om 
Mucous Membranes. 

hamorrhaov *nrfaces are particularly subject to 
of the ves^« ^ either from a rupture 

ly their*want^f position of the vessels, and consequent- 
to rupture by ^p"**^?®** ®“PP®*^^ e>^Pos«9 them much 
amplcs of thi«^ In fk^L concussions. We have cx- 

in the nose, by slilhnT^**’ coughing ; 

sneezing; an7in 

stool. TKp mOL. 4. p *^®^^nna, by straining on going to 

“5 inc uunary organs is the same ; and 

even 
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II(B- cautious introduction of a sound or bougie 

orrhagy into the urethra, often causes bleeding; or the slightest 
i*oni Mu- friction of polypi of the uose and gums, or the introduc- 
cous Mem- q|* ^ probe into the lachrymal passages. When con- 
. . sidering the diseases of the skin, we mentioned, that in 

some diseases, particularly some pestilential fevers, the 
exhalents of the skin poured out red blood. The same 
thing happens among the mucous n> ml^ranes. We of- 
ten see blood come from the nose, from the bronchiae, 
stomach, and intestines, urinary bladder and kidneys, 
where there has been no reason to suppose ulceration 
previously to have taken place, or any thing to cause a 
rupture of any of the vessels. In one case a young wo- 
man bled from all the mucous surfaces. 

I. Rcemorrhagy from the Nose, 

Haeroorrhagy from the nose arises from a variety of 
causes. We often observe this after fevers, and then 
it has been considered as critical. In young people it 
occurs very frequently, and from very.slight causes ; 
and it has been sometimes known to take place at the 
menstrual period. 

Hsemorrhagy from the nose is generally preceded by 
symptoms of an increased quantity of blood to tbe bea^ 
pulsating motion of the temporal arteries, feeling of 
weight about the head, symptoms which are preceded 
or accompanied by other changes in more distant parts 5 
such as spontaneous lassitude, pains about the belly. 

When tbe means mentioned for this complaint ia the 
article Medicine have failed,- recourse must be had to 
compression. Dossils of lint introduced into the nostrils 
are sometimes eflfectual ; or the gut of some small ani- 
mal, tied at one end, then introduced by a probe into 
the nose as far as tlie pharynx, and filled with cold wa- 
ter, or water and vinegar, and secured by a ligature, by 
adapting itself to all the parts, and pressing equally on 
them, has been attended with advantage. When these 
remedies likewise fail in their effect, a piece of catgut 
or wire may be introduced through tbe nose into tbe 
throat, and hronght out at the mouth ; a piece of sponge, 
or a bolster of lint of a size sufficient to fill the back- 
• part of the nostril, is then to be fixed to it ; the sponge 
is next to be drawn back and properly applied. Another 
ia to be applied to the anterior part of the nostril and 
secured. The same may he done to the other nostril, 
if it be necessary ; or the sponge may be of such a size 
as to fill the ends of both nostrils at the same lime. By 
this contrivance tbe blood not finding an outlet, will 
soon coagulate, and prevent any farther' evacuation. 

a. Hicmorrhagy from the Rectum, or Fluxus Hamor^ 
rhoidalis, 

Tlie discharge of blood from the rectum is a disease 
chiefly cenfiued to thwe advanced in life. It is often 
occasioned by foil living, change from an active to a 
very sedentary life, the abase of purgatives, particularly 
aloes 5 violent passions, or habitual melancholy. Tbe 
symptoms^hieb precede and accompany this disease, are 
bean-ing down pains, ai^ a sensation of weight in the 
back and loins, sometimes a numbness in tbe limbs, 
and a contracted p^, ihiret, dimiuntioo of urine, fla- 
tulency, and sometimes a discharge by stool of a white 
mucua. The discharge reinms commonly in a periodi- 
cal nxmaer once a month, and thus becomes necessary 



for llie preservation of health ; for if It be suppressed, of Hac- 
oi* if it stops spontai^eously, it occasions a variety of monhagy 
nervous affections, such as spasmodic tiuhinings about 
thc cljest, colic and vertigo. brane*. 

Treatment . — When the hsemcrrhoidal flux has be- 
coroe habitual like the menstrual discharge, we not 
only ought not to attempt curing it, but if it be from 
any cause suppressed, it ought to be restored. If it be 
the effect of geueial plethora, it i.s to be removed by a 
vegetable diet and moderate exercise. In order to mo- 
derate the discharge, the patient ought to lie in the ho- 
rizontal posture on a bard bed, avoid all exercise, keep 
the belly open by cooling laxatives, or even to lake 
acids if the bleeding is excessive, and apply cold to the 
loins autl pe^inseum. As a sadden suppression of tbe 
hsemorrhoidal discharge is the cause of many diseases, 
it is sometimes of much importance to reproduce it. To 
effect this, leeches and warm fomentations applied to 
the auns, are the most efficacious remedies. 



3. Hcemorrhagyfrofti the Bladder (Hematuria). 

Haemoirhagy from the bladder is a disease most fre- 
quent in old people; it is often occasioned by a suppres- 
sion of the hsemorrhoidal discharge, or any other accus- 
tomed discharge of blood. It is sometimes tbe conse- 
quence of excess in living and drinking, and of a seden- 
tary life followed by great exercise. It also arises from 
a plethoric state of tbe system, violent exercise on 
horseback, the internal use of cantharides, a contusion in 
tbe region of the kidneys, or from stone in the bladder. 

Treatment,^-^ht treatment to be employed is the 
same as in hsemorrbagy in general. Every thing ought 
to be avoided which might tend to irritate tbe kidneys 
or tbe urinary bladder. Laxatives, acid drinks, tbe ap- 
plication of ice to the lumbar region, hypogastrium, and 
perinseum, or to tbe inside of tbe thighs, is of great im- 
portance. Under tbe articles Medicine and Mid- 
wifery, we have considered tbe hsemorrbagies from 
tbe lungs and uterus. We may here remark tbe con- 
nection and strong sympathy which sobsists between 
these organs, and also between them and tbe other or- 
gans of tbe body ; for a minute acquaintance with these 
may often lead to a successful mode of treating their dis- 
eases. When the menses are suppressed, there is often 
a haemorrhagy from the mucous membrane of tbe lungs ; 
and there are also many cases of obstruotioD in the 
bowels which bring on hsemorrbagy both from tbe lungs 
and uteruo ; a haemorrhagy ^hioh never ceases until the 
primary affection be removed. 

Sect. VIII. General Retrtarks on the Ulceration of 
Mucous Membranes, 

Simple inflaramatfon of a mucous surface seldom, if 
ever, terminates in ulceration, most ulcers of these parts 
having a specific character. Tbe venereal inflammation 
rapidly terminates in ulceration ; and aphthae have the 
same tendency, forming often what are ^led phi^4c- 
nie soresu 

The mneous membrane of tbe nose is peculiarly sub- 
ject to ulceration ; ulcers also occur In the different 
parts of the month and gums, in the pharynx, l.irynx, 
oesophagus, in the intestinal canal, and also, though. 
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Of ihe very seldom^ in the urethra. It is the first of these 

®^only which are to be treated of in this place. 

Strous ^ 

Of Ulcers (f the NosCj or Ozttna, 

. I his species of ulcer sometimes appears in the no- 
strils, and sometimes in the frontal or maxillary sinus. 

It generally succeeds a violent coryza. It also some- 
times arises from blows on the nose, or from the appli- 
cation of very acrid substances. Ozaena is often accom- 
panied with inflammation, heemorrhagy, pains, caries of 
the bones which sometimes destroys the palate bones, 
cartilages of the nostrils 5 and by hindering more or less 
the free passage of the air, it alters the tone of the 
voice. 

Treatment. — In the simple ozaena, much benefit ge- 
nerally arises from the use of astringent washes, such as 
a decoction of oak-bark and alum, solutions of sulphate 
or acetate of zinc, or the acetate of lead. The best 
mode of using these is to inject them a little warmed 
with a common syringe, into the affected nostril, three 
or W times a day 5 and when the quantity of discharge 
dirainislies and becomes of a better quality, an ointment 
composed of the flowers of zinc or the like, spread on a 
piece of lint, should be introduced once or twice a dav 
into the nostril. ' 

When the oiana is of a more virulent nature, and 
the bones affected with caries, there is generally great 
reason to suspect a venereal taint. This can onl/ be de- 
teiTOined by the histonr of the complaint and tbe constU 
tutional symptoms of the venereal disease being present. 

In such cases mercuiy is the ouly remedy, «d along 
with Its internal nse the injection of mercLiri lotion^ 
end the use of fumigations, will be serviceable. In such 
tilcers as are obstinate, and which do not partake of any 
-venereal taint, a limment, with an eighth part of the 

thf proportion of 

b!ii recommend^ by Mr 

Bell lu an useful ^plication. In some cases too, ^lere 
after the venereal taint is destroyed bv » 
cuml course, there remainsan obsLate sore thl'aw’ 
liniment may U useful, and a course o? sa^S."” 
cineho^a ha. also been found in such c^e^fTit 



Chap. IV. 

Of the D«ea$e* of Sbroos Membranes. 

Genemi iWl, o„ ^ 

mre very*diflfei!SIrt 

wWh have been mentioned.^ fennh«‘^" ‘**‘“*^* 
■with inflammation, the seniu. “7 “«»cked 
gether, or if suppnnUon takes nlace**'*! ‘®* 

panted with ulceration or^,tliVfc 
However abundant these puruk„t f 
the membranes alwava t... /“«nt collections may be 

ajdditional thickness^ the pn^fenTfl 
them, being like the naturjl sJit from 

The serous cavities are als^ exhalation, 

and to preternatural colleetinn. •'semorrhagy 

Under the article MedkZ wl^l* 

^mauon of the pleor. mlmt '“7 “f 

P'eora, membranes of the brain and 
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peritonenm, and also of hsemorrhagy from these organs, of itciic«. 
In this place we shall consider dropsy and hseroorrhagy — — 
from the vaginal coat of the testes, as the only diseases 
belonging to surgery. 

Sect. I. Dt'opsy of the Peritoneum^ or Asaies. 

* water collects in a considerable quantity with- 

in the cavity of the peritooeum, the skin becomes dry 
and scurfy, and the superficial veins varicose. In one 
ciwe they appeared like large tabes half filled with blood, 
the anterior part of the canal thin and dry, and the po- 
sterior portion liard and unyielding. The skin at the 
umbilicus IS someUmes much distended, and the water 
seen shining through it as in a common blister. The 
water vanes much in its appearance j roost trequently 
It 18 yellow or brownish. We have seen it as thick and 
dark coloured as coffee grounds. In one case it was 
viscid and tenacious, resembling the white of an egg ; 
and in other insUnces it resembled mUk and water; 

" ^ ^ cordlcd. Ascites is generaUy ac- 

companied with a disease of some of the aWominal vis- 
cera, and most frequently the liver. 

hntVlT' “y particular period of life, 

women. more frequently lo men than in 

senie 'Tb® awelling and 

ficuTt a. Laborious and dif. 

0 The * 1 ®ir the horizonul postore. 

^ fluctuation, upon applybg on. 

Sr Sail"; ““ “*» »^ngTiilh* the 

“'® opposite side. 4. The wine is iu 

also lh?ret°a^J* colour. There it 

freonentlv (at ^ oft®n a feeling of beat, and very 
•requently oedema of the inferior extJeroities. 

olways X^d T ““““ ®"®* ‘'•® ^ “ 

S as «liif, ond wav’ b. re- 

has performpfl b ^ “ found to collect Miucker 

tieot^ life fo^ Lnryeis‘‘"The“^ protracted the pa- • 
formed bv • y®*”« Abe operation is to he per* 

nsed in ^vdroc^l”*^*"\* trocar* at the llnea alba, assseePkti 
the umbilicus M inches below DXIV> 

OS it prevent; “®’» this place, 

and '“V ’'•I «>etween the nmbilico. 

order to avoid the °r process of the ileom, in 

‘cbanire in the ® aware of the 

and it has several diseased j 

as othertmtnent ‘® ^ Cline as weU 

at this place that thfv*E ** *” P®®*o™*“ff the. operation 
■tery. aK’« ‘ the epigastric ar- 

have died of dron.^° k muscles in patients who 
tended in breadr^Md^JI,® 

arteries changed. * wtuaUon of the epigastne 

end marked%Uh*^k*^^L^^ ^car being determined, 

the horizontal posture ^ 

* posture, and m such a situadon that the 

water 
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Of water can be ran off rcatllty into a vessel proper to re- 
Hjrdrucele. ceive it. But as patients are very apt to faint if the 
» water is suddenly removed, and no pressure applied 
to support the belly as it is emptied, it is necessary to 
make an equal pressure during, and after the operation. 
From neglecting this in some cases, dangerous symptoms 
have arisen, and in one instance the patient died three 
days after the operation from this cause. A piece of 
flannel as broad as the belly, and divided into several 
pieces at each end, and these drawn across each other 
• Plate hy assistants, or the bandage answers for this pur- 
DXIV. pose. By either of these the belly may be gradually 
compressed as the water is let out, and the compression 
continued for several days after the operation. Some- 
times the water does not come out readily, a portion of 
omentum or intestine coming in contact with the end of 
the canola ; but the discharge may be assisted by in- 
troducing within the canula a blunt probe, or a less 
canula within the first, having small perforations at the 
extremity and edges. After all the water is discharged, 
a piece of plaster should be applied to the wound, and 
every care taken to exclude the ex.ternal air. The 
bandage should also be kept applied, and it may be 
^ worn for some time. 

Sect. II. ^ater collected in the cavity of the Vaginal 
Coatf or Hydrocele^ 

The effusion of water in the tunica vaginalis, frequent- 
ly accompanies hernia, the scropbulous schirrus, vene- 
real and other enlargements of the testicle j but in such 
cases, it is merely to be considered as a symptom accom- 
panying these disorders. Sir Everard Home mentions 
cases where it was a symptom of stricture. It occurs also 
during the abatement of inflammation of the testicle ^ 
and sometimes more or less of the water remains after 
the inflammatory symptoms have disappeared. In cases 
of this kind the tunica vaginalis is generally found 
thickened, and there is an effusion of lymph over its sur- 
face as well as over the surface of the albuginea. In 
many cases, the water is collected where there is no ap- 
V . parent alteration in the structure of the parts. The dis- 
«Me in such cases most probably arises either from a 
diminished absorption or from an increased exhalation. 
If the disease has been of long duration, the tunica va- 
ginalis is generally thickened, and sometimes to a great 
degree 5 and particularly in old people it becomes hard 
or cartilaginous.^ We have seen preparations where it 
was converted into a shell of bone. In two cases a 
round substance resembling cartilage was found float- 
ing in the water of a hydrocele. It is not uncoro* 
roon to find the vessels also of the spermatic veins more 
or less varicose. Collections of water of considerable 
size, form sometimes after birth (tuind rupture) ; but in 
old people they are most frequent. The water is usu- 
ally collected only in one cavity; but it sometimes 
happens, that in consequence of adhesions between the 
tunica vaginalis and albuginea, several iiregular shapr 
ed bags are formed in which it is contained. The wa- 
ter usimlly collects in one side of the scrotum, but some- 
times in both. The water is generally clear and straw- 
coloured, sometimes it is coloured with blood, some- 
times yellow or brown, and sometimes thick, and like 
coffee grounds. See Morgagni, Ep. xxxviii.. 



7* 

The quantity of water varies. In the Act. Erud. Lip- or 
siensis 1725. p. 492, there is mention made of a case HydroceI«. 
which contained forty pounds of fluid. Doight saw one — v— * 
which contained four pounds. There are sometimes al- 
so hydatids found along with the water. Richter has 
met with four cases of this kind. 

Symptoms. — i. The scrotum is commonly of a pyra- 
midal form, and the corrugations of the external skin 
are destroyed, in proportion to the bulk of the swelling. 

The shape of the tumor however varies ; in some cases, 
it is very globular, and in others.it appears like two 
swellings joined. It is even altered from the manner in 
which it is suspended ; if a bag truss has been worn it 
is usually oblong. 2. The swelling generally begins at. 
the lower part of the scrotum, and as its bulk increases, 
it gradually ascends towards the abdominal ring. 3. It 
appears pellucid when held between the eye and a can- 
dle ; but this is not a certain prognostic, as the transpa- 
rency is destroyed when the tunica vaginalis is thick 
and hard, or when the water is turbid and dark. 4. It 
gives the distinct sensation of fluctuation. In some 
cases, however, the degree of thickening of the tunica, 
vaginalis renders the fluctuation obscure or impercep- 
tible, and also destroys its transparency. 5. The tumor 
cannot be made to recede or change its situation fronr 
pressure or change of posture of the body. 6. The tes- 
ticle is involved in the swelling, and can be distinguished 
like a firm unyielding mass usually at the posterior part 
of it. In cases where adhesions have been formed, the 
position varies ; but the patient generally knows where 
it lies, and pressure applied to the part of the swelling 
where it is situated gives pain. Sometimes the testicle 
is placed at the under pan of the swelling, sometimes in 
the middle. Mr Bell felt it twice forwards. Some- 
times along with the water there are hydatids float- 
ing in the cavity of the vaginal coat. Somering saysy. 
that he has often observed this appearance. 7. The 
spermatic chord can be readily dbtinguisbed unalter- 
ed. 8. The tumor gives little or no pain, and the pa- 
tient suffers merely from its bulk. 9. The growth of 
the swelling is generally very slow, and sometimes 
years elapse before it becomes a great inconvenience.; 
sometimes, however, it forms rapidly. Whea it grows 
very large, the integuments become think, and the veins 
vancose ; if the swelling extends up te the inguinal 
ring, the cord cannot be felt, and the penis is sometimes 
so much involved in the tumor, that it appears like an. 
umbilicus or piece of corrugated skin. ^ 

TreatmenU^lin children, the. water generally disap- 
pears in a short time, by the application of strong astrin- 
gent or discutient applications. In some cases, the dis- 
ease advances so slowly, that it is suflicient to wear a 
suspensory bandage. Richter mentions a case where it . 
was twenty years old before, it was necessary to remove 
the water. vV'^hen the swelling becomes so large as to 
render it necessary to discharge the water, the operation 
may be either palliative or radietd. The object of the 
firet is merely to remove the water, after which the 
disease commonly returns ; by the second, an adhesion 
is intended to be produced between the surfaces of the 
vaginal coat and albuginea, and. consequently the cavi- 
ty in which the water was collected is entirely obliterar 
ted. In making choice of these modes of treatment, it 
is necessary to attend to the following rules. 1. When 

th»< 

2 . 
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2. When the state of the testlrU la n^. » . . . . ’ 



72 

Of 

Hydrocele, tive operation ana aiienvarcis wiien it lias again col 
lected In less bulk, the radical one may be employed 
2. \Vhen the state of the testicle is not accurately as< 
certained, it is better first merely to discharge the wa 
ter, which allows it to be completely examined. 3. The 
palliative operation should he employed in all cases 
where the disease is connected with a morbid state of 
any contiguous organ. 4. In all other cases, the ra- 
dical operation is preferable. 

PaUiative Operation.— matter may be dJscbar- 
gcd either by a puncture made with a lancet or by a 
small trocar. ^ 

*DXIV*‘' • ’>* i"t™j“ced. the poste- 

• j-J part of the tumor should be firmly grasped iVthe 

indh!?'^’ ” P"®*'®'' ‘•>e anterior 

and lufenor part of it. A puncture is to he made, with 

nirtof [h at the most prominent 

part of the swelling, large enough to admit readily the 
Uocar, taking care to avoid any large superficial vein 
The trocar IS then to be pushed through the coats of 
ihe tumor perpendicularly; but when it has entererthe 

cavity, which is known by the feelino- nf « « 
of I^sistance. the point sh^ou b uu^H "“"I 

carried forward a suffleien. „ “ . 



: suouiu be directed unward • 7 ^ ™ testicle or cord, it may 

aL"«d :rri • ^ ‘he Sent of u n"e«- """ ^ 

IS no_r.sk of ,ts fall, ng out. ^ mat there ®“^J»eeessm the operation. After the wine is with. 



'll. h 

^ rhc fluid Is then to be Injected tbroogh the canola 
either by a eyringe (Plate DXI V.), which has a moTc- 
able ttop.cock, that it may be filled as freqoeDlly as is 
necessary, or by an elastic bottle, which haa a valve in 
Its pipe, so as to allow the fluid to pass forward, but to 
prevent its exit. It is not necessary to inject as much 
fluid, *w there was water in the hydrocele j it answers 
well to fill the cavity moderately, and by gentle strokes 
on the scrotum agitate it over the whole surface. The 
fldid most commonly employed is port wiVic. Some 
recommend it to he diluted, but it is better to use 
*t pure, and allow it to remain a longer or short- 
er time according to the degree of pain it excites, 
and the gcMral irritability of the patient. In hospi- 
tals, other fluids are used, as being less expensive. Mr 

tU 1^ L hospital emplop a solntion of 

the sulphate of zinc Ji. «d Ibi. From five minutes 
a quarter of an hour is in most cases a suflicient 
Dg h of time to allow the wine to remain. If it 
P®*" testicle or cord, it may be 

• more or less time. A considerable degree 
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“ After \lf rt 7" d™'wi; 7 "" ‘"j ‘ke wine is with- 

^rted bv TsZn. *■“> ‘he scrotum luL W tL ‘h* P-‘ient‘^Jnt to 

he done with . bandage. If ihe operation is to lonwr * ®Pee»‘ion excites more or less swelling in a 

‘hrZh Thfe^l ' I “"i he fimTmade tesTc^e” 'S'®®* «» ‘h* 

into the cavity V:?” «hat is newtst^ & 'I “• ®'»®" *hont the bnlk of a tnr- 

the ‘unica^ Jgi^ by VuSw t^' ’ »"<1 ‘he s»rg ' - 

«ow out ; and®the diLb,.' ‘h®. ‘®»‘er to a, in hi. L® ! ‘"A?’’ 
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Chap. IV. SUE 

Of oil, or covered with simple omtttient, are to be put be- 
Hfdrocele. tween the lips of the wound, down to the bottom of the 
■ * cavity, one on each side of the testicle 5 and the edges 

of the scrotum are to be brought together cither by 
straps or suture. A single ligature put through the in- 
teguments opposite the testicle, answers best, and pre- 
vents the testicle from being poshed without the edges 
of the wound in consequence of the degree of swelling 
the opei*ation occasions. The whole should be covered 
^ith a pledget of ointment, and suspended in a tight 
bandage. 

In three or four days after the operation, the.extemal 
dressings should be removed j and in one or two days 
more, the pledgets interposed between the tunica vagi- 
nalis and testicle may be taken away and renewed. The 
ligature should be cut out whenever the swelling of the 
part begins to abate, or at any time when it appears to 
create irritation. During the cure, great care should 
be taken, first, by the introduction of slips of plaster, 
to prevent the union but from the bottom j secondly, to 
guard against the collection of matter in any cavity ^ 
thirdly, tp prevent the lips of the wound separating far, 
thus exposing the testicle and protracting the cure ^ and 
fourthly, to lay open freely any sinuses which may form. 
The cure goes on much moi'e rapidly by persevering in 
the horizontal posture, and keeping the scrotum well 
supported. The bowels should be always kept open 
and regular, and when suppuration has begun, the pa- 
tient's strength should be supported by a nourishing diet 
Whento be gnd bark or port wine, if necessary. The cure takes 
* • from three to eight weeks in most cases. This mode of 

operating is the most eligible when there is any ambi- 
guity in the case, as it allows the testicles to be accu- 
rately examined, and castration performed if necessary. 
It ought also to be performed when the tunica vagina- 
lis is much thickened and hardened, and it is sometimes 
necessary, even to cut away some of the hardest portions. 
The modes of curing hydrocele by a setotif caustic, &c. 
are now geuerally^given up. 

Sect. III. Dropsy of the Thorax, or Hydrothorax, 

The fluid is sometimes confined to one, and sometimes 
affects both sides of the chest. It is commonly of a 
brown or yellow colour 5 sometimes it is reddish from 
ft mixture of hlood. Its chemical qualities are those of 
serum. When it is accumulated in a large quantity, 
the lungs arc more or less compressed. Dr Baillie has 
seen a lung not larger than the closed fist. It is also in 
some instances accompanied with adhesions between the 
surface of the lungs and pleura. 

The existence of water is known by the following 
symptoms* Kespiration is short and diillcult j and the 
patient cannot rest in bed, except the head and trunk 
be elevated from the horizontal posture. The sleep is 
ofiten interrupted by alarms and disagreeable dreams, 
and the patient suddenly starts from it with a sense of 
suffocation : he is unable to stoop much forward, or raise 
ftny thing from the ground. There is sometimes a teas- 
ing cough, with little expectoration. During the pro- 
gress of the disease, the pulse is very variable 5 but it is 
generally irregular. The countenance is pale, and the 
lips and cheeks of a purple hue. The urine is dimi- 
nished in quantity, and of a high colour. The bowels 
arc generally constipated. The feet and legs are com- 
VoL. XX. Part L ® ^ 
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monly anasarcous. The undulation of a fluid may be Of 
heard b^ the patient himself, and moving the body by Etemato- 
sudden jerks will sometimes assist in discovering the dis- . . 

ease. The affected side has in some cases been observed ’ 
to be enlarged. 

This disease is treated by the exhibition of internal 
medieines, where the quantity of water is small 5 but 
when it collects in such a quantity as to threaten suffo- 
cation, it ought to be. discharged by an opening made 
into the cavity of the thorax. The incision ought to 
be made between the fifth and sixth ribs, half way be- 
tween the sternum and spine ; two inches in length 
through the skin. The subjacent parts ought to be 
cautiously divided 5 and the incision should be directed 
rather towards the upper part of the sixth rib, to avoid 
wounding the intercostal artery and nerve, which creep 
along the inferior edge of the fifth rib. The pleura, 
which is distinguished by its bluish colour, should be 
carefully cut with the point of the knife; so that, in case 
of adhesion, the lung is not wounded : and if the water 
flows out, a canula should be introduced into the open- 
ing. If it does not, in consequence of adhesion, another 
incision must be made. Great care should be taken to 
prevent the admission of air, and for that purpose, tbe 
opening should be made valvular, by pulling up the 
skin which is to be cut through. If the quantity is very 
great, it may be drawn oflT at two different intervals ; 
or if it is collected in both cavities of the thorax. 

Sect. IV. Dropsy of the Pericardium, 

Water is sometimes found in the pericardium when 
there is none in any other cavity of the thorax, but it is 
generally accompanied with a colleption of water in 
some of them. Tbe symptoms of this disease are nearly 
similar to those of bydrothorax ; and we find that Des- 
sault and other very eminent surgeons have not been 
able to distinguish them. Dr Baillie says, ** that the 
feeling of oppression is more accurately confined to the 
situation of tbe heart ; and the heart is more disturbed 
in its functions in dropsy of tbe pericardium than in 
bydrothorax." It is also said, that a firm undulatory 
motion can be felt at every stroke of the heart. 

If tbe existence of this complaint is ascertained, and 
if tbe quantity of water is suspected to be great, it may 
be perhaps advisable to discharge it, as practised in one 
case by Dessault, by making an opening between the 
sixth and seventh ribs of the left side, opposite to the 
apex of the heart. « 

% 

Sect. V. Blood effused in the Tunica Vaginalis, 
(Hsematocele). 

The effusion of blood within the cavity of the va- 
ginal coat is characterised by the sudden appearance 
of tbe tumor, by its wanting the transparency of a hy- 
drocele, by its greater weight, aud by its being more 
commonly occasioned by some accident. It is usually 
produced by the trocar used in performing the palliative 
operation wounding a vessel which pours its blood into 
the vaginal cavity ; it is still more apt to happen when 
a lancet is used and a varicose vessel punctured. It also 
takes place from the rupture of a varicose vessel by the 
sudden depletion of a large hydrocele. 

If the. sweUing is small, it may disappear by tbe local 

K 



Digitized by kjOOQle 




^ s U R C E R Y. Cliap.vi 

, U"''“.“r..-.™'?!' “a'^LK.-lrr 



Cai'us. 



Abtceu. 



(luuj «^AVC 1 IIAI llij 

^ state of the animal fluids. Authors seem not to a^ 
as to the technical term for this kind of disease of the 
bones; some cnWmg it cancer or gangranaossia; others, 
uen/oso from the pointed extuherances usnallr 
attendant on this d«order of the bone ; and some again, 
to-erfo from the appearance of the carious bone, like 
wood that IS worm-eaten. 

It is universally allowed, that this disease takes its 
rise from matter being formed either in the diploe, or in 
the marrow: whenever obstruction is begun in the ves- 
sels expanded on, or terminating in, the medullary cysts, 
the consc<,uence-will be inflammation, and, if not earlv 
removed, matter will form; for this reason this case 
may be called aiscesjms in medulla. Whenever, then, a 

{he'^Lne'’"''’ ‘‘“P'y «‘«ated in 

e bone, conseqMnt to a violent blow received on 

the part some time before, tliongli the integumenU 
nppear perfectly sound, and the bone itself no! in the 
least injured, we have great reason to suspect an abscess 

dull throbbing uneasiness is constant. If rigore ’ban- 

of th^ diaIJed“tnTswe‘ll‘'^^^^^^^ the extremities 

throughout its whole exrent. i[ may b^ kuTwn 
abscess in the medulla nrfrkxa *■ ^ • Known to be an 

called : if neit^r ^ ‘''“® “P'"' it » 

matter is formed thmifrhtt.xa parts where 

hone duringThe\“t me*?'-'* " "»<li«gthe 

This matter at lenoH I ™ ‘ '1 ^thin it, 

pain. The inregumenre tb^nT ''•“•ent 

flamed, and bav®^ smt of e b"“ ■““* i"’ 

being examined by pressure 0»' 

he lessened, from^part of t’h» "“"lel'mes 

hone: from’ this ap^^e^ranoXT? ™‘® '>«> 
the name of ^as add //"f. niost likely 

Whenweare atwed 0^10^ 
oateum, we cannot be too ear^7„ uL? P*^- 

wll save a considerable deal nf “ ®"*> “ 't 

though probably it may not hi of^’’*'" ‘!'® P**'®“‘. 

vantage in respect to the cariou! k '“"/“'otable ad- 

fluids in general are vitiated no ch™* ’ the 

capected from topical remedi;" hm"'^ ®^' “™ «»» b* 
tntion IS mended, nature will so’mJ ' ‘^® ®®"®'i- 

hej part as the carious bone w^| 7”, ”0 « 

the epiphyses, or the i.Ja" thrown off from 

*»fic matter that flows from T/ ”P by the 

where some of the spin* bare comrar^* 

“ proper medici^ »„“ • "f *wsy- 
ported, and the parts fce»s®7*"’ * ^ ®bildren well sun. 

geon. In case if ^ credit tn-pk.. 
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general had been mended. 

Besides those above mentioned, the bones are liable '-"v— 
to two opposite diseases 5 the one termed the 
other molHties ; the former peculiar to adults, the latter 
more frequent in infanU, though sometimes seen in 
adults, from a vitiated state of their juices. 

Irom repeated salivations, the boues in old people Rickia 
nave been rendered extremely brittle } insomuch that in 
inany subjects they have been fi-actured merely from 
their wemht and the action of the muscles : but in such 
caws, this is not owing to the friability of the bones, 
but to the loss of subsUnce, from the erosion of the booe 
y an acrimonious humour thrown on it : to which 
cause perhaps may be attributed the disease called ne- 
j ID cliildren. The effects of scorbutic humour in 
rendering the bones soa in many instances, have often 
been remarked. 

By proper diet, gentle friction, exerciae, end cold 
aiitiil!*^’ nebety children will frequently get their con- 
riv. 1 .7 by 'bedtime they ar- 

f"® ^ ®/ '.bere shall not remain tb« 

penpro?!* former disease. The epiphyses art 

I'or wan^ affected in this species of the disorder, 
find Ik f ^ attention to invalids of this sort, wa 

the rest i!f Kf ^k remain distorted during 

gree of sol id*' acquired a perfect de- 
of a skilful * k " * cases, therefore, the assistanoo 

Darts imtirA “ necessary both to support tbc 

tion of the ^ the line of direc- 

tion ol the distorted osseous fibres. 

»ess o7?hetVT.h''l®^ the extremities, or thick- 
»ay aive the ^*’®*** articulations, 

withfhildren yet th“™ *“ "'’® ««»t«ntly 

earlier notice’- whi^h 7 i7* *b“t g‘»* 

it is hiphlw* k timely discover- 

H* many clfildLn*^°^*k ® curvature of the limbs 

gener!!fly *»»PP<^»cd. The belly 

creased sire of tk* disease, from the in- 
comes enlaropd - howels 5 the head then be- 

''^bich is ffe^rall * difficulty of breathing succeeds, 

cold. Th^ 8t^^r*'***T‘* 

rax becomes contracted'. 'the‘!^-*"^- “'®‘ 

ral parts • ik- i • ■ ’ spme is protruded in seve- 

of tb^ p.;u v^t?:;!,": n'i'r'u-’ “.®®5<'-fl ‘® ‘be pressor, 
tient to obtain that line b“bitnal inclination of the pa- 
pendicnlar from *k direction in which the per- 

fhe c::mon'^Tare‘o^ T'!:/ "r“ 

cylindrical bone. j ^ b®*fy 5 the extremities of the 
nom, bTc^me e„l’. V*® *"‘‘® ‘b* "bs next the ster- 

"eral become soft lifd^ L’xible ir’ *’’ • '’““J 7 ®*' 

dent, Mr Bromefi^^M ° **** njesenteric glands is evi- 

the pulvLtoL' ? that after a dose or twool 

iruiyia nasilicus to emnfir fk.. • i_ 



teffi- 



geon In 7 " T®fl®®""‘'y gi^^e“greVc7’d^r‘'"i”® *"'* ‘b® Porifled CTod7 *“ '«“^t*“es°tho7on] 

T “"'•'’'yogin- thedeewtion or eo^ 

a. oeuon or cold infusion of the Peruvian bark is a 

proper 
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Chap. VI. S U R ( 

or Uie Dis proper restorative ; but the cold bath used too early, or 
cMcc of the the bark given before there is a free circulation of chyle 
Bpn e« through the lacteals, would be very injurious. 

Palsy of th Among the diseases of the bones we may likewise 

lower cx- notice of that palsy of the lower extremities which 

ueinities. takes place, as is. generally supposed, in consequence of 
a curvature in some parts of the spine. To this distem- 
per both sexes and all ages are liable. When it attacks 
an infant of only a year or two old or younger, the true 
cause of it is seldom discovered until some time after the 
effect has taken place. The child is said to be uncom- 
monly backward in the use of his legs, or it is thought 
to have received some hurt in the birth. When the 
child is of an age sufficient to have already walked, 
and who has been able to walk, the loss of the use of 
his legs is gradual, though in general not very slow. 
He at first complains of Wng very soon tired, is lan- 
guid, listless, and unwilling to move much or at all 
briskly. Soon after this he may be observed frequently 
to trip and stumble, though there be no impediment in 
his way ; and whenever be attempts to move briskly, he 
finds that bis legs involuntarily cross each other, by 
which he is frequently thrown down without stumbling} 
and when he endeavours to stand still in an erect pos- 
ture without support, even for a few minutes, his knees 
give way and bend forward. As the distemper ad- 
vances, it will be found that he cannot, without much 
difficulty and deliberation, direct either of his feet ex- 
actly to any one point 5 and very soon after this, both 
legs and thighs lose a good deal of their natural sensibi- 
lity, and become quite useless. In adults, the progress 
of the disease is much quicker, but the symptoms near- 
ly the same. 

Until the curvature of the spine is discovered, the 
complaint generally passes for a nervous one } but when 
the state of the back bone is adverted to, recourse is al- 
most always bad to some previous violence to account for 
it. That this might have been the case in some few in- 
stances might be admitted } but in by far the greatest 
number some predisposing cause must be looked for. 

Mr Pott, who has written a treatise upon this disease, 
recommends it to our observation, that though the lower 
limbs are rendered almost useless, or even entirely so, 
yet there are some circumstances in which it differs from 
a common nervous palsy. The legs and thighs, though 
•0 much affected, have neither the flabby feel of a truly 
paralytic limb } nor have they that seeming looseness at 
the joints, nor the total incapacity of resistance, which 
allows the latter to be twisted almost in all directions ; 
on the contrary, the joints have frequently a consider- 
able de^ee of stiffness, particularly the ankles ; by 
which stiffness the feet of children are generally point- 
ed downward, and they are prevented from setting them 
fiat upon the ground. 

At first the general health of the patient seems not to- 
be at all, or at least not materially affected •, but when 
the disease has continued for some time, and the curva- 
ture is thereby increased, many inconveniences and com- 
plaints come on 5 such as difficulty in respiration, indi- 
gestion, pain, and what tliey call tightness at the stomachy 
obstinate constipation.s,. purgings, involuntary flux of 
Urine and faeces, &c. with the addition of some nervous 
complaints, which are partly caused by the alterations 
made in the form of the cavity of the thorax, and partly 
by impressions made on the abdominal viscera^ 
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Mr Pott was led to a knowledge of the true cause or the Di»- 
and cure of this distemper, from observing the case of acatci of the 
youth of 14, who was restored to the use of bis limbs Arterial^ 
immediately after a seemingly accidental abscess near . ^y***^”» 
the part. From this he was inclined to think, that the ~ * 
curvature of the spine was not the original cause of the 
disorder, but that the surrounding parts were predispos- 
ed towards it by some affection of the solids and fluids 
there } and he was confirmed in these suspicions by s 
variety of appearances, which he observed both in the 
living body and upon dissection of the subject after 
death } all of which are narrated at full length in bis 
treatise upon this snbject. 

“ The remedy (says he) for this most dreadful disease 
consists merely in procuring a large discharge of matter,' 
by suppuration, from underneath the membrana adiposw 
on each side of the curvature, and in maintaining such 
discharge until the patient shall have perfectly recovered 
the use of his legs. To accomplish this purpose, I have 
made use of different means, such as setons, issues made 
by incision, and issnes made by caustic } and altbougb 
there be no very material difference, 1 do upon the' 
whole prefer the last. A seton is a painful and nasty 
thing : besides which it frequently wears through the 
skin before the end for which it was made can be ac* 
complished. Issues made by incision, if they be large 
enough for the intended purpose, are apt to Income in- 
flamed, and to be very troublesome before they come to 
suppuration } but openings made by caustic are not in 
general liable to any of these inconvenienoes, at least not 
so frequently nor in the same degree ; they are neither 
so troublesome to make or maintain. I make the eschar* 
of an oval form, about two-thirds of ao inch in diame>« 
ter on each »ide of the curve, taking care to leave a suf* 
ficient portion of skin between them. In a few days, 
when the eschar begins to loosen and separate, I cut out 
all the middle, and put into each a large kidney-beitn r 
when the bottoms of the sores are become clean by sup- 
puration, I sprinkle, every third or fourth day, a small' 
quantity of finely powdered cantbarides on them, by 
which the sores are prevented from contracting, the 
discharge Increased, and possibly other benefit obtained^ 

The issues 1 keep open until die cure is complete } that 
is, until the patient recovers perfectly the use of his legs,' 
or even for some time longer : and I should think thai 
it would be more prudent to heal only one of them first; 
keeping the other open for some time } that is, not only 
until the patient can walk, but until he can walk firm- 
ly, briskly, and without the assistance of a stick : until 
be can stand quite upright, and has recovered all th* 
height which the habit or rather the necessity of stoop- 
ing, occasioned by the distempers, bad made him lese.^* " 

Chap. VIT: 

Of the Diseases of the Arterial Ststem.. 

Sect. I. General Remarks on the Diseases of the Ar^ 
terial System, 

The diseases of the vascular system form an important 
class in systems of Nosology. In the diseases of every 
organ, the action of the arteries and veins is more or 
less influenced, though the changes of structure to which 
these vessels are subject are very limited. . The only 

disease* 
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Astley Cooper. There are several instances of this ar- 
. tery having been successfully tied, so that there is suf- 

ficient encouragement to adopt the practice in future 
cases, where there is room to tie the artery above the 
^ernum. The operation is to be done by making an 
Incision on the side of the artery next the trachea, 
laying bare -the vessel, and carefully avoiding the par 
vagum and the recurrent branch in placing the liga- 
ture. ® 

Sect . VI. Of the Axillary Aneurism, 

Mr Keate of St George’s Hospital, tied with sue- 
cess the axillary artery, where it passes over the first 
rib *, and Mr Ramsden has lately tied the subclavian 
artery for an axillary aneurism. The patient, how- 
ever, died. A similar operation was attempted by Mr 
Cooper, but he failed in tying the ligature round the 
artery, from the bulk of the tumor. Mr Blizzard 
completely succeeded in performing this operation. 
The great difficulty felt in these operations was the 
passing of the ligature below the vessel on account of 
Its depth. 

Chap. VIII. 

Of the Diseases of the Venous System. 

Sect. I. Of Varicose Veins, 

rally dilated, they are said to be varicose. This state 
of the veins is most usually met with in those which are 
wperHcial, and seems to arise either from some mecha- 

them, or from the veins themselves losing the necessary 
support of the skin and adjacent' parts. The graviS 
wterus by pressing on the iliac vessels, frequentU 

or ever heals until the varia is cuied ““““ 

a- a. .<» 

not give relief, the venous trunk should ts i' 
ligature as directed in aneurism * * 

Sect. II. raricose Spei-mat{c Vein, (Varicocele). 

van. 

tten Its nature may be’rea^ilv di.i'**^®* ’ but even 

Sie patient in a horizontal nnL' P’“i”g 

suro to the tumor.® By this the”. "1r pros- 

“d if the upper part be^grasped so ‘disappears, 

*0 pass out of the abdom^ Sf. . u- ° ”°tbing 
»e“ be again formed. ’ "'«rtbe- 

be disease occurs most frequently in the left side, 
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aod this may arise from the vein in that side not terroi-oftlw !)»• 
nating directly in the vena cava, but in the emulgenU caMirfik* 
The use of astringents, along with a pro- Totick. 
per suspensory bandage, will generuily afi'ord relief. It 
has also been proposed to tie a ligature round one or 
more of the varicose vessels. In one case this was done 
with complete success. 

Sect. Ill, Of Hcemorrhoidal Tumors. 

The baemorrboidal tumor consists in a dilatation of 
ijte veins about the anus and extremity of the rectum. 

They are round smooth tumors of a purple colour, and 
more or less painful. Tliey vary in their size and num- 
ber. Sometimes they are accompanied by a regular 
periodical discharge of blood (bleeding piles), and in 
other cases no such discharge takes place (blind piles), 
and then they are more subject to inflammatory at- 
tacks. 

^ Haemorrhoids occur more frequently in women than 
in men, and they commonly arise from a long continued 
pressure on the rectum j as obstinate costiveness, pro- • 
apsus, gestation, calculus or tumors about the bladder, 
uterus, or vagina. 

Treatment , — When they are inflamed, local bleed- 
ing, fomentations and poultices give much relief, care 
eing taken at the same time to keep the tumors within 
e anus, and to keep the bowels very open by mild 
laxatives and clysters. 

In soine cases the piles acquire a very considerable 
^ ^ number of large and loose tumors 

roun the anus, which prevent the free discharge of 
cases the tumors ought to be removed, 
i^s may be best done with the knife i or, as some- 
imes appens, if they be so situated as to render this 
dangerous, they may be removed by a ligature. 

Chap. IX. 

Of the Diseases of the Glamdular Ststeii. 

General Remark, on the PathoU^ of the Gland,. 

«y.^n “^“/?i.* ''“‘''"iety of diseases of the gl.ndulir 
morbid si^t pfster onniber of these arise from • 
ami, „f We see strikiog ea- 

curml in diabetes, in the iner- 

other hsmyil *™’ ®*"y hilious disorders : on the 

sion of urln secretion is diminished in supprei- 

An ““"tb, &c. 

ever the “■* fiwetion is not, bow- 

nf " ^ •!'" 5 are a great 

they are aff "^?*J** “Iterations of structure with which 

Sands o? he'T'a “f ‘be priocipJ 

ties few f * 1 . situated within the larger cavi- 

the surgeon. within the provinca of 

Sect. I. Of the Diseases of the Testicle. 

1. ^f^^^<^htf^andCancerofiheTe8tkk,^^ 

4 fiable to a considerable variety in kf 
bcM cn've description of it which has 

6^ n y authors, they have incladed symptoms of 
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Of the which are very different from the tme eebir- 

eascK ttf the f'*®* ^ i . 

Testicle. 'Fhe most remarkable symptom of scirrfaoas testicle is 
' V" ' a gradual enlargement and induration of the -body of 
the gland or epididimis, advancing from one point, with- 
out marks of inflammation or pain. Along with its in* 
crease in bulk it acquires additional hardness, and its 
surface, from being smooth, turns by degrees unequal 
Symptorai. knotty. The integuments become of a purplish 
red, at last ulcerate, discharge a foetid ichor, and a 
cancerous fungus grows from the wound. The sperma* 
tic chord also becomes enlarged, knotty, and hard, and 
the glands of the groin swell, the health of the pa- 
tient becoming entirely destroyed, and at last carrying 
him off in the greatest misery. 

The progress of this disease is in general slow, and 
is commonly attended with an aching sensation about 
tlie testicle, and severe pain darting from it to the loins, 
particularly when the testicle is not supported. The 
disease is most frequent in the advanced stages of life. 
It commonly arises from an unknown cause. It has at 
times been known to succeed a venereal affection, but 
this is by no means common, and it is sometimes pre- 
ceded by a blow or some accident which excites inflam- 
mation. 

Appear- When the scirrhous testicle is examined by dissection, 
ances on Dr Baillie observes that “ it is found to be changed into 
diiiectioo. 1^ hard mass of a brownish colour, which is generally 
more or less intersected by membrane. In this there is 
no vestige of the natural structure, bnt cells are fre- 
quently observable in it containing a sanious fluid, and 
sometimes there is a mixture of cartilage.*’ Sometimes 
water is found collected in the cavity of the tunica va- 
ginalis, but more frequently the tunics adhere to each 
ether. When the spermatic chord is affected, that exhi- 
bits the same changes of structure as the testicle itself. 
When a testicle is known to be affected 
with the true scirrhus, all prospect of a core by the ex- 
hibition of internal or external remedies becomes hope- 
less, as there is no fact better known and more severely 
felt in the history of scirrhus aud cancer in every organ 
of the body, than its resisting all means of relief, but by 
the complete removal of the diseased pvt. In a few 
rare ca^, by a moderate diet, keeping the bowels open, 
suspending the tumor, avoiding violent exercise, or any 
thing which may prove a source of irritation, the dis- 
order has been said to be not only prevented from in- 
creasing, but has in a gradual manner entirely disap- 
peared 5 but we much suspect that these cases whose 
termination was so favourable, have not been of a schir- 
rons natim. This is probable from what is known of the 
termination of scirrhus in other organs of the body, and 
also from the diflicnlty we have in forming an accurate 
dia^osis in the diseases of the testicle. -There are, we 
h^itate not to say, many testicles extirpated which 
might have been saved j for our imperfect knowledge of 
the various morbid changes of this organ, has made it 
too much an established practice to extirpate all tes- 
ticles which are enlarged and hard, and which do not 
yield to mercury. 

When, however, by an attentive examination of the 
history and symptoms of the disease, 'no doubt is enter- 
' tained of its scirrhous or cancerous nature, the more 
speedily tlie tumor is removed, the better chance there 
IS of a pwmanent cure. In performing the oneration. 

. VoL. XX. Part L + 



care should be taken to remove completely every part of the Dis. 
suspected to be diseased, and no part of the skin should eases of the 
be left with a view of covering the wound more com- Testicl^^ 
pletely which has the least discolouration or mark of ’ 
disease. 

Mode of extirpating the Testicle, 

The parts being previously shaved, the patient Is to 
be laid upon a firm table covered with a blanket or mat- 
tress. His legs should hang over the table, and be sup- 
ported by assistants. An incision is to be made through 
the integuments with a common scalpel, extending from 
a little above the external abdominal ring to the bottom 
of the scrotum. The cellular membrane around the 
spermatic chord is to be dissected back, and the chord 
laid fairly bare \ and this part of the operation is much 
more easily accomplished when the incision through the 
skin is very free. A ligature of considerable thickness 
is to be put underneath the chord, and it may be intro- 
duced with a blunt-pointed needle or instrument (fig. 1 7. 

Plate DXin.). The extent of the disease in the 
chord should now be examined as accurately as possible, 
and the ligature should be tied firm with a running 
knot, as far above the diseased part as possible. If any 
hardness extends to the external abdominal nng, the 
chord may be even disKcted up along the inguinal ca- 
nal, and the ligature put on at that place. The chord 
may be divided one-fourth of an inch below where the 
ligature has been applied, and then the whole of the 
testicle and its vaginal coat may be readily dissected 
away, taking care not to cut into the vaginal cavity of 
the opposite side of the scrotum. After the testicle is 
removed, the ligature should be loosened, and the sper- 
matic artery and veins included in separate ligatures. 

The ligature upon the spermatic chord is to be left 
loose, so as td act as a tourpiquet if a baemorrhagy 
should ensue. Much care should also be taken to secure 
any arteries of the integuments of the scrotum which 
are seen bleeding 5 as we once met with a very trouble- 
some bsmorrhagy from one of these retracting among 
the loose cellular texture, and not being seen after the 
operation. It therefore will be a good general rule 
to tie those with ligatures immediately after they are ' 

divided. 

The wound is to be dressed, so as to be healed if pos- 
sible by adhesion ; and this may generally be accomplish- 
ed, except at the upper part where the ligatures come 
through. With this view the wound and scrotum are to 
be carefully washed, and two or three stitches, as may be 
thought most expedient, are to be put through the edges 
of the wound $ for in a part like the scrotum, where the 
skin is loose and puckered, it is hardly possible to ap- 
ply adhesive straps with sufficient accuracy, so as to 
serve the purpose. Small pieces of adhesive plaster, 
however, should be neatly placed between each of the 
stitches, along the whole extent of the wound, and a 
pledget of simple ointment and compress afterwards to 
be laid over it, the whole being secured with a T ban- 
dage. 

After the operation, the patient is to be put to bed, 
being directed to lie on bis back with a pillow between 
the thighs, so as to support the scrotum. 

Opiates should be given to allay pain, and if any in- 
flammatory symptoms supervene, bleeding at the arm 
should bo had recourse to without the least hesitation ; 

I* for 
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blood, and on the contraiy, that almost all patienU nbo 
em»ri °t ^ prevwusly much 

should *0 «l<no8t every 

ease should be rigidly pursued, until at least all inflam- 

Mod. of appearances of the wound are gone, and a liealthy 

Mod, or suppuration commenced. About four, fivi, ^ *ix X? 

tlwwoL. P'roumstances, the dressing, should be n- 

moved, and if the wound is healed bf adhesion the 
stitches may be withdrawn, and the edges of the w’ound 
kept together by adhesive plasters. The ligature on 
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canal till It comes to the testicle 5 it it in moat cases at- ofibe Di^ 
tended with excruciating pain from the rapidity of itseMeieftln 
, progress ^ and as it commonly comet on .when the go- Trtikk 
n^lnsal discharge diminishes or disappeart, and sub- *' • 
sides the disoblige returns, many autbora bate 

wippaacd that it was n true metastnaif of the TeocreaT 
matter. 

If the disease he left to itself, the hedy of the testicle 
•Momes ntore haid end painful, with all the s ymptoma 
ot local inflammation, and the tumor sometimes acouiiea 
an enormous bulk. Sometimes the inflammation is ac- 
companied with violent fever, with n pulse hard and 
strong in the plethoric, and feeble and rapid in constito- 
tions winch are delicate and irritable. The pntieotalso 
0 ten complains of pains in tbe loins, and has nausea and 
vomiting. In j^neral tbe discharge from tbe urethra 
kIT *”* mod often it ceases altogether 

^re t^tcsticle becomes aflected’; but sometimes that 
lymarkable degree till ooe or 
neviuF k * 1'^* »welliog has begun to appear. It 

f k ^ testicles are affected at ibe same 

oikri •welUngof one disappears, often tbe 

oth^ begins to be attacked. 

***• 

fn^fi Af tk ** of a chancre, and as the pro- 

»wclling IS in such cases slow, and geneiilly 
*®!”*^**^^ been mistaken for a 
tbe casA ^ ^ut an investigation into the history of 

the ski^aF*lL*'*^®“**^ attention U the appearand of 
real disease i *®y eymptoms of tlie vene- 

to a know! A the body, will generally lead 

t“me. Z«ofi 7'7™* ^ 

eerily ZJIi 7 * «te»t ef (he diseue i. .Iweye 
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once i we h.^ L teitiolee ese iefleoied at 

InflaaiiMtioa iw.k**!!’’ thU to take plaee.- 

abetes by tb^’annlk^Z* 7® generally 

ease*, bowey~- >««n*J'«a = >» sa- 
lt tenninates *hnu_*l°*"*7 teutiole remains. 

*" •“WP'wation. 

a Wow. ftmm Aw.« *" raflammntion has arisen from 
to tbe testiel* or from any injury done 
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Chap. IX. S U R G 

or iheDis. means to prevent the testicles from becoming Inflamed } 
cm«e» ^ the and as every thing which causes a suppression of the dls- 
. Tciticlew charge tends to produce a swelling of the testicle, It Is 
’ natural to suppose, that In order to prevent this trouble- 

some disorder, every thing should he avoided capable of 
increasing the irritation and Inflammation of the urethra, 
as exposure to cold, violent exercise, ill chosen injec- 
tions, and balsamic medicines^ but, above all, the use of 
• Trpite a suspensory is most efficacious, and Swediaur * recom- 
m»r k$ Ma- mends one to be worn in every case of gonorrhoea from 
/adia Ve. commencement of the disease, to prevent all risk of 
the testicles becoming Inflamed. When the inflamma- 
tory symptoms are severe, the treatment should be 
adopted as we have recommended In common inflamma- 
tion of the testicle. If the discharge from the urethra 
is stopt, means should be used to restore it. Whenever 
the Inflammatory fever Is rendered more mild, Swediaur 
recommends, with this view, a dose of opium to be given, 
and according to circumstances, an injection compos* 
ed of two or three ounces of oil of linseed and decoc- 
tion of barley, along with fifty or sixty drops of the vi- 
nous tincture of opium. This may be repeated every 
ten or twelve hours, taking care always to have the 
bowels well opened before using it. Swediaur has 
found the extract of hyoscyamus In many cases answer 
better than opium. Fomentating the penis and adjacent 
parts with warm vinegar and water, injecting warm oil, 
and the use of bougies, may also be advantageous in pro- 
moting the discharge from the urethra. 

3 . Induration the Testicle, 

After the inflammatory symptoms have abated. It ge- 
nerally happens that a degree of swelling and hardness 
-- of the body of the testicle, but still more frequently of 
the spermatic cord or epididirals, remains, and in many 
cases continues for months, or. even during life. This 
effect takes place from whatever cause the inflammation 
ma^ have ariseu. In many cases the testicle itself re- 
mains quite sound, and the epididimis is converted into 
a very hard unyielding mass, wliicli feels as if it were 
injected with quicksilver. Sometimes the testicle, whilst 
it remains bard, diminishe.'i in size, and becomes much 
smaller than natural. When the testicle is examined 
by dissection, it is found to have lost its natural struc- 
ture, and is sometimes changed into a bard brown-co- 
loured mass (Voigtel), intersected more or less by mem- 
branous bands ; sometimes parts having a cartilaginous 
quality appear in it, and sometimes cells are formed which 
contain matter. The seminal vessels are so changed 
and hardened, that they cannot be distinguished from 
each other. In some cases the whole testicle has been 
found converted into a cartilaginons mass, and in a few 
instances some parts of it have been converted into 
bone. 

Trcaiaeat. The treatment usually recommended in cases of in- 
duration of the testicle preceded by inflammation, arc 
strong stimulating and astringent applications ; such as 
solutions of the muriate of ammonia, acetate of lead, sul- 
phate of zinc, &c. either applied by moistening with 
them a piece of linen, which is to be kept constantly wet, 
or by using them in the form of a poultice. Frictions 
with mercurial ointment, either singly or combined with 
camphor, over the scrotum and perinaeum, sometimes 
produce a good effect 5 mercurial fumigations to the 
genital organs have also been recommended. In some 
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cases the internal use of mercury has been found neces- of the Dis. 
sary. A mercurial plaster with camphor, or the com- eases of tHc 
mon soap plaster, is also a ^d application, and is very TeiUcle. ^ 
useful in defending the testicle. * 

The internal and external use of the hemlock (ro- 
nium maculatum) has been much recommended by 
Pje.'ik. Electricity has also been successfully employ- 
ed. The muriate of lime, and the muriate of barytes, 
have been used by some authors. Swediaur says that be 
has known some affections of the testicle produced by 
gonorrhoea, and also some diseases of the eye from the 
same cause, enred by the patient getting a fresh infec- 
tion. In a few cases of induration, and swelling of the 
testicles, we have employed blistering with good eflfects. 

Ttie scrotum should be shaved before this is done ; and 
it is ofteu necessary to repeat the blister several times 
before the hardness or swelling begin to abate. 

4 . Abscess of the Testicle, 

It sometimes, though rarely happens, that the testicle Symptonsi 
suppurates. The matter which is formed, is commonly 
a tough, thready, yellow-coloured substance, which ad- 
heres to the sui^ace of the cavity in which it is contain- 
ed. Sometimes there is only one abscess; In other cases 
the matter is contained In several small irregular shaped 
cavities. Sometimes the matter is formed in the very 
middle of the body of the testicle ; in other cases we 
have observed small abscesses in different parts of the 
epididimis, the body of the testicle remaining quite 
sound. When an abscess is formed in the testicle, (he 
structure of the gKand becomes more or less changed ; 
pmerally instead of being soft, and the tubes of \diich 
it is composed being easily separated, it degenerates 
into a bard firm mass. 

Abscesses of the testicle should be opened as soon as Treatment 
possible, in order to prevent the substance of the testicle 
from being destroyed. The presence of matter Is learnt 
by a fluctuation which can be felt externally : but it Is 
often extremely difficult to determine tbe true situation 
of tbe abscess, whether it is formed in the body of the 
testicle, in the epididimis, or between tbe albuginea and 
tunica vaginalis, or in the cellular membrane external 
to the tunica vaginalis ; for when such a degree of in- 
flammation has taken place as to terminate In the for- 
mation of an abscess, tbe accompanying swelling destroys 
tbe natural form of tbe parts, and converts tbe whole 
into a shapeless mass. Richter remarks, that there 
are sometimes soft spots In the testicle, in which it is 
believed there Is a fluctuation. When such swellings 
are opened no matter is discharged, nothing but blood 
appears, and the inflammatory symptoms are afterwards 
increased. Tbe more matter discharged from an ab- 
scess of tbe testicle, the smaller the testicle grows, as 
the matter is sometimes formed partly of the thready 
substance of the testicle. Cases have occurred where 
the whole testicle has been pulled away, the surgeon 
having mistaken the seminiferous tubes for sloughs. Ab- 
scesses of tbe substance of the testicle seldom heal, and 
generally a fistulous opening remains, through which 
there is a permanent oozing of the seminal fluid. 

5 . Fistulous Sinus of the Testicle, 

As far as we know, no author has taken notice of this 
appearance. In one case we observed it very remark- 
able. The epididimis alone was swelled, and there was 
La H 
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Of the Dit. a thickened portion of scrotum adhering to one part of 
*T**dV*^^ it, in which there was a small and tfaxough which 
. the seminal fluid constantly oozed. In a similar case 

the sinus was laid open, but with no good eflfect j for a 
small opening remained unhealed, through which the 
semen continued to be discharged. 

6 . Scn^u/ous Testicle, * 

Symptoms. When the testicle is aflected with scrofula, it presents 
some of those general characters of scrofula in other 
glandular parts. Its tubular appearance is destroyed j 
It becomes enlarged j and when cut, it is found to be 
composed of a dull white substance, of the consistence of 
curd, which in some parts is mixed with a thin puriform 
fluid. The scrotum is in almost all cases involved in 
the disease •, it becomes red and inflamed, and the vagi- 
nal coat adheres to the albuginea. Abscesses also form in 
various parts of the cellular membrane of the scrotum 
which sometimes communicate with the body of the 
testicle. This disease generally occurs during the early 
periods of life, and most commonly only one testicle is 
J^ffected with it. Sometimes, however, when one reco- 
vew, the same disease attacks the other. 

'“es of this kind surgical aid does not avail 
much, for the progress of the disease cannot he check- 
ed by an^ internal and external remedies. All that can 
inflammatory symptoms, to al- 
lay pain, and to prevent the formation of sinuses. With 

Jhi^r-s i’’® “y^ptoms of inflammation, no- 

thing IS so teneficial as the application of leeches to the 
^tnm, and the use of fomentations and poulticins or 
tota of the acetate of lead. Opiate. L |,T,fiv^ 
may be also freely given, unless in cases where from ex- 

TOMformertf" When matter haa 

once forined, Uie sooner it is discharged the better and 

this sliould be done by a small incision. After one ah. 
scess has healed, othei-s are very ant to f„7™ • ^ 

•ion ; these should be treatc-d^ 7 thp ‘ 

of the cavity, they should he In*^ an adhesion 

people have been boro with them T 
natural (Baillie). SometimL a^w-Tf* * 1 "*"®'' 
to waste away without anv known ® *>«en known 

•PPear altogether. SomeJmn. “ to dis- 

time, both ^maii; in ,hTS ®““®- 

life } so that a person appearl’^fl,^ obdomen through 
to be without them aUmether ^ M ®“® ‘**tide 
rtat m these cases they arf not so >o«P*cts 

Ascend into the scrotum : and if^ ^®'^ “ 
fom what IS observed in other an’ i’®®-® "““n 

particnlarly, where this by no means r’ “‘® ''®”« 

^ace, It 18 highly ,^®“"®“afj’equently takes 

tsr- 
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8. Fungus oj ths Testicle. 



OrUirDii- 

CMCI«<tk 

Mtow. 

There sometimes arises from the testicle a species of 
fungous tumor, which was iirst'accurately described hy 
Mr Lawrence, demonstrator of anatomy at Bartholo- 
mew's hospital, in London. ^ 

The patient generally assigns the origin of the com- 57 »P*c» 
plaint to some injury. In some cases, it is the conse- 
quence of hernia humoralisy and in others it appears 
Spontaneously. The scrotum, after a certain length of 
time inflames, and adheres to the testicle already swell- 
ed \ at last the skin ulcerates, and the opening thus 
formed, instead of discharging matter, ia filled up with 
a fungous tumor, which is of a firm texture, and gene- 
rally insensible. Whilst the fungus is increasiug, tho 
inflainmatiuu of the scrotum diminishes 5 and if the fun- 
gus is at this time removed, a cicatrix is formed in the 
skin, which adheres to the testicle. There is sometimes 
a copious and very foetid discharge from the whole sur- 
face of the fungus. On dissection, the fungus is found 
to arise from the pulpy substance of the testicle, more 
or less of which remains according to the duration and 
extent of the disease. 

It may be worth while to remark here, that we have 
met with one case, where, from an abscess and ulcera- 
tion of the scrotum, the testicle itself slipt out at the ul- 
cerated orifice, and exhibited very much the appearanot 
of the fungus above described. 

This species of tumor may be safely removed by tbcTMtaot 
knile, by lintore, or by eacbarotica ^ the removal bj the 
knife IS perhaps the safest, and certainly the most expe- 
ditious method. 

For an account of Fungus Heematodes in the testicle, 
we refer to Wardrop*s Vbse/xaiions on Fungus Hcc* 
tnatodcs. 

Sect. IL Of the Diseases of the Mamma. 

From the changes which take place in the 
reas at the age of puberty, during the menstrual dis-*^ 
ciiarge, and before and after the birth of the child, wo 
«g to expect a considerable variety in the diseases of 
IS organ \ and, in considering these, we should alwajo 
powerful sympathy between that gland 

and the uterine system. ' ^ ^ 

he gland of the mamma is subject to inflammation 

d absc®ss. Scrofulous tumor, alro form in it } it « 
meet to a .3! . ... . V 



in and 



8uh^P f * tumors also torm 10 it 5 it » 

sriTl?. . '•11®'* mUh «bsc«6s, to 

is nnf ’11*°*^ other indurations, the nature of wliich 
'**!* “soertained. 

to ioteguments around it arc subject 

tLrn'l ®«ori«tions and ulcerations; 

are ^ f which lie close to the roamroa, 

A? and the contiguous cellular 

with in ** to those diseases which are met 

At til ^ roembrane of other parts, 

comes fullv^d the uterine system be- 

the female breast swells, turns 

also tak.; ^ ‘^»**“«* 

beconiPfi during pregnancy j the breast enlarges, 

ione is and painful, and a dark-colouied 

suckliircr nK L nipple. In women who aw 

tion ami month after parturi- 

tion,.and someUmes sooner, the menses reappeaV*. and 
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g) or ilie Di«- the woman afterwards continnea to suckle, at each 
^ easc!« of the monthly return a remarkable change takes place in the 
h ^ Mnmvan, mijk . Jt loses its sweetness, acquires a bitterish taste, be* 
({•I * comes of a reddish colour, and excites a temporary de* 

rangement in the system of the child. Obstructions of 
i- the menses, their final cessation, and all tlie diseases of 

the womb, aflfect more or less the mamma ; and at the 
1-^ age of puberty, the time of menstruation, during preg* 

(• nancy, in the early months of suckling, and at the time 

n of the cessation of the menses, blows and other injuries 

(f are most apt to produce disease in the mamma. 

]• This consent between the mamma and uterine system 

B ought to be always kept in view when forming our opi- 

1 nion of any disease in these organs j and it is particular* 

i. ly worthy of the notice of surgeons when operations on 

I that organ become necessary. 

1. Of Inflammation and Abscess of the Mamma, 

\ This disorder occurs most frequently in nurses by the 

^ stoppage of the milk, which is always occasioned by sud- 

i den or imprudent exposure to cold. 

Treatment. In the early stages of the affection, resolution is to be 
I attempted, unless the swelling appears to have an evident 

tendency towards suppuration. The remedies used in 
inflammation, in general, seem useful in every case of in- 
flammation of the breasts. When the patient happens 
' to be nursing, a sudden evacuation of blood is apt to 
diminish the quantity of milk : In such cases, therefore, 
blood is to be extracted in small quantities at a time, 
tjf The application of cooling saturnine poultices is advise* 

able. When suppuration is taking place, fomentations 
and poultices are to be used, and the matter is to be dis- 
charged by making an incision in tlie most depending 
part of the tumor. 

2. OJ Scirrhus and Cancer of the Mamma, 

Cancer has. been met with in the female breast more 
frequently than in any other part of the body. We 
have also seen an example of it in tliat gland of the 
male j but such instances are extremely rare. 

The commencement and progress of a scirrhous tu- 
mor in the female breast, is extremely various in differ* 
cnt people 5 and has been often the cause of scirrhous 
tumors, and tumors of a more benign nature, being mis- 
taken for one another. 

Symptomsi Scirrhous tumors have generally made some progress 
before they are taken notice of. Sometimes they are 
first felt like a pea underneath the skin, and lying loose 
over the gland of the mamma ; in other instances, a 
portion of the central part of the gland is found indu- 
rated. Of whatever bulk, and in whatever situation 
tlie swelling be discovered, it is remarkable for its un- 
yielding and incompressible hardness, and its rugged un- 
equal feel. 

When the tumor is small it seldom gives any pain, 
and the patient generally discovers its presence by ac- 
cident. In some cases its existence is discovered by an 
acute pang darting through the breast leading to its 
examination \ but in many cases it acquires tbe bulk of 
a large hazel nut or walnut, particularly when the pa- 
tient is fat, before any circumstance leads to its disco- 
very. 

As the tumor increases in bulk, it advances towards 
the surface of the body and adheres to tbe skin. The 
skin .tbeii becomes thickened, infljtmed, and ulceratedi^ 
a. 
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If the tumor be situated ' near tbe nipple,, the disease or the Dii- 
apeedily affects that part, sometimes enlarging and hard- eases of tlie 
ening it ; and in other cases puckering itiand drawing Mamina. ^ 
it inwards. When the nipple becomes involved in tbe * 
disease, the saniona fluid formed in* the tumor often 
•escapes before the skin nlceicaies, by* the lactiferous 
tubes. 

The pain which accompanies the tumor in its more 
advanced form, is generally of a. lancinating kind ; but 
its frequency and degree is susceptible of great variety. 

Sometimes sharp stiuging pains pass frequently from tlie 
tumor as a centre, and extend through tbe whole breast j 
in other cases there is more of a burning heat in tbe pai*t« 

The progress of the disease is generally very slow, and 
in many cases three, four, or more years elapse befous 
it ulcerates. When ulceration has taken place, tlie 
appearance of the ulcer is similar to that we have de- 
scribed when treating of cancer of the skin * 5 and tbe * See Chap., 
progress of the ulceration is often so slow, that many ^ 
years ellipse before the disease proves fatal. 

Scirrhous tumors have been met with in the mamma, 
from the age of twenty or twenty-five, lo.a very advan- 
ced period of life \ but they occur about that period, 
when tbe catamenia disappear, much more frequently, 
than at any other. 

Treatment, is no part of practice about which 
less has been satisfactorily established, than tbe treaU 
meat of scirrhos in tbe mamma. The good effects of an 
early extirpation of cancer in the skin is very generally 
admitted \ but tbe waut of success in removing scir^ 
rhous mammae in the hands of many, has not only led 
some surgeons to desist from performing an operation,, 
except in very recent cases, but has even deterred others 
from attempting their removal in the first stages. There 
are no doufit many patients who subaiit to a painful 
operation from which no relief can be reasonably ex- 
pected \ on the contrary, tbe irritation and fever occa^ 
sioned by it seem to hasten the progress of the disease. 

But there are others where this practice has had a hap- 
pier effect, and where tbe patients have lived for many 
years without a return of the disease. Whenever, there- 
fore, a scirrhous tumor appears In the mamma, which is 
moveable and distinctly circumscribed, past experience 
warrants us in removing it. On other hand, when 
any of the absorbent glands have, becc^ine enlarged and 
hardened, or when the skin has ulcerated, we bdieve 
that tbe operation should not be resorted to. Some so«- 
litary examples of tbe disease, assuming this form, may 
have occurred to individuals, where an operation has 
arrested tbe progress of tbe disease \ hut these, opposed 
to the vast number of uusuccessful cases, are by no means 
sufficient to warrant the operation. 

Method of Extirpating the Mamma,>^Jxi extirpating 
the mamma, which we shall fir^ suppose is to be done 
where tbe skin is sound, and where tbe tumor , has no 
uncommon adhesion to the pectoral muscle, the patieujt 
ought to be placed horizontally in a bed, or upon a- 
table covered with a mattress. Two ipcisions are to he 
made with a common scalpel througk tbe skin and ceb> 
lular substance along the whole extent of tbe tumor, in- 
cluding a small portion of skin... When .the longest diar 
meter of the tumor is across the body, instead of a lon- 
gitudinal incision, a transverse one is to be made. The 
kitegaroents being dissected from the mamma on both 
sides of the incisiqns, the ^tleojt's arip Is to be exteiulr 

ed 
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Or^ke Dll. tA to sftt« the ^otoral iinnclo ; «nd the ivhok gtandu- 
CM« ofthelar patt is to be detached from the muscle, though a 
t ^ small portion only should he diseased, beginning at the 

upper side, and separating downvrards. After the dia. 
eased parts are removed, the wound is to be cleaned 
with a sponge wrung out of warm water, which will ge- 
nerally render the small bleeding vessels more conspicu- 
ous. These aw to be tied, and the integuments are to 
be closely applied to the parts underneath, and retained 
there by adhesive straps. A large pledgit of simple 
ointment is now to be laid over the whole 5 and this is 
to be covered with a compress of lint, tow, or soft li- 
nen; and the dressings to be kept in their place, and 
moderate pressure made by a circular roller and scapu- 
lary bandage. ^ 
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tions are particularly freqaent. They of^en become oftWDii- 
old and hard, and are tlien cotnnMmly coaaidered aitua«ftb 
scirrAtu, If the surgeon socceeda in disouasing them by 
meana of any kind of remedy, be is apt to think that he 
has disease a acirrbus. These acrofuloos swellings 
sometimes inflame, and the'progress of the iaflaramatioa 
is very tedious. The bseatt is long painful before any 
softening or fluotoation eaa be-peiceieed. The surgeon 
then perhaps considers it as an occult cancer, extirpates 
it, and thinks that he has suocessfully cured a conorroirj 
affection. If the sorgeoa^pens snob a soppuratiog koel 
before all the hardness is dissolved hy the soppuratioo, 
nnd if he makes a large opening, there commonly fel- 
lows a vtaty malignant nicer, which may be mistaken 
for a cancerous sore. Many cases, where ulcersted 
•cancers have been supposed to have been extirpsted 
with success, may have been of this kind. 

Venereal indurations are not unfrequent in the breast, 
mad also causa tiroilar mistakea in practice. Encysted 
tumors are also met with in the breast, and are most 
commonly of that kind called meUcerit. 

In the breast of yonng girls, ten or twelve years of 
age, hardnesses sometimes appear, which disappear is 
^on as menstrua^n takes place. Sometimes they de 
go away until the first delivery. Sometimes the 
rcast swells to an enormons sixe, and becomes indeed 
not hard, but throughoat firm, like mnsculai flesh. In 
f^ed ^ extirpation has been soccwafully per- 

^ Sometimes considerable and often quite bard swell- 
>ngs appear in the breasta, which proceed merely from 
»>iood. In such cases blood flows from the nipple at 
ewb menstrual period. When the menses disappear 
discharge of blood no longer appears 
l^ then there is a bard not painful 
arises, which often acquires a considerable size. 
anJ i» discharged, 

. “ * f®iiow8, which discharges a purulent fluid, 

— -I - will answer: and either **?**^® blood, and often continues several 1 

with anv of After bathing the parts which g«»t uneasiness. The swelling, I 

CJoolapd^a r nipple should be covered with and ^ 9«ite hard, sometimes becomes soft, 

POQ^^^tum ft^noent Soli induced to open it. 

covei^d with a sofurnen in^romenwb^o^have 

tlie nipole shnnM But alwavsK *^**®^**^8* > end in such cases the swelling 

t ons of these applfc" each period. Sometimes bee- 

Tdon: “■* >>«•«; and tfc “>« 4 «ninK of the.. taPK«. 

dies, they will comn!!ll reme- to Warden ^ of which, we refer oar readers 

effect ; ‘he »« Fungu, 

•hasgiren great relief : i’t consUt, 'ill Ohcaset oj the TomOs and Uvula. 

tody alws blSdderwit^^^^^ ^”f<’rgement of the Tontih and Uvula. 

completeinrotTcTu '** Wli«t!'’will belme*'!!^'!’ *hr‘‘'"^ *®^*'** *"'* “ “ 

as the nipples remain an. « ""'hing. At long The tumm *k *® ‘hreaten suffocation, 

glass or tin are usefol fo^rm^'* ®niall cops of scirrhous n t l**" ®®™n’0Bly considered to be of. 

fending the nipples from the f*"!'"® dressings, de- shootino no' neither attended with 

"living any'iilk wTch mJ and *"* ““y »P* ‘® degenerat. into can- 

whtch may f.H Uom the brcasl ZU exttn?i t aft« the tonsil, bar. 

■ <5 ... • ■ till by their sf»e ih*"'* 

onellings and hardn^t— . resnir..:!! ‘“®y «asentially impede deglutition or 

whtchgrepotofa scirrfiousn«’'in **'® hreast re^oved^hl ‘*’*7 do Ibis, they may be 

‘n^'ouanatore. Scror„I„„s indur.- ®"‘y P~per me.M of 

S nem is by ligature, which is not only void of 

danger, 
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3 . OJ" Sore Nipples, 

Women are more generally affected with sore nianlea 
tn suckling their first child than at any fotore period. 
t his may, in some measure, be wring to the smallness 
ol the nipple; but very often it arises from their beinv 
unaccustomed to the irriution of socking. In some 
cases, the nipples are so flat, and so modi sunk in the 
breast, as to render it difficult for the child to lay hoM 
ot them. Here assistance can sometimes be given by 
the mother pressing back the prominent part of the 
breast, so as to make the nipple projeet between two of 
W fingers. Should this be insufficient, the nipple may 
«1 ’•y *PP'y’.“g t« it a "tout child seve. 

•SeePtaledL«, * 'annot be done, breast. 

DXV. glasses- may answer the same purpose. B. annlrimr 
these to the nipple, and sncking’m.t ffie a “^he du"! 
will comm®nly ^ enabled to lav hold of it 
The nipples at this time ar^ liable to excoriations 

fomuLhle^”’” ’ "®* »“«"ded with a 

ffirmidable appearance, are freqnentlv mote distressing 

S.-." r ' 
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or the Dit- danger, but seldom fai'Is to nerfom. . rr . . 

ewes Ol'tbeof the tonsil be smaller ^ 

»o«.il«,„dOe used « f„r Jr' • e " ‘’® “*P» “•« ‘igalure is to 
»I,.T r • P® yP ' 5 but however hLd 
*— V— ?'■*,•>?“ of 't "«y be, much difficu tr wiil^wl „ 

•n hang ,t, for the sweihug is alw.™ 

lo diseases of thislcNw) Kn»ir * *i ^ *®y prommeot* 

ed ; but 7 the Jemo^.^ ®*"*'*“y 

passage for the food, tlie other ma*^ hT”?!* 

mailt. When, h^ver it^ ^ ^ *° ">• 

*0 that the 

t«mities, Mr^^n 

(Plate DXVO^ ,r.i! ^oomaM a oeedle 
ligatore being pit into the eTe”*ilL*^ ’ “ ^®“***« 
pushed through the centa« ^ 

the ligature beitMr laid hold nf ^ tumor, and 

*ard.Tthe insj^*,:::; islfo {*““*«* «•- 

Rature is to be divided and so then the li- 

aurround one half ,f ,1.; tn.-nor. ^ 

«a scaree!, ever found to he neeeirv >^trcr^ 

quentose,f^JSIg^"*^yj* '>T .<he fie- 

^n?lnT5:l“:s£S^ 

tirpatin is thronTX“^r^7’ 

«ce can be plaoetL ExcitmJTfrl depend- 

»b«n the uvnia k ealy elon^ ! *;?•■•«« »«6od 

CTBitderable, dan vero.T. » ■*’"* ‘be aoe k 

ht =:Jrgar^^^ 

«1» or a small heolc. so j!l_ ?f fy for- 
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oite^aoooiidiftg ibo:ithe;i^ be readily 

ttrpaiftoa of pky,;., '" ‘be e«. 

^ Paa>« 5 ^^gb-the ntie, or' t^! r*** “ '«•*"« 
^phed aoouidittg toCheBeldf*i?I ^ Mature may be 

o'f the COHPsite,r a method w extirpation 
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bfen m^, t^7 n*”*”h P“"otm»ea have Of u,* p;^ 

patient’s frequently applyinff lyarm ^ P**®“»oted by thceMe.onhe 
tares. When Ji niiss*r ^ ™ the pune- Eje. 

of tll^se «medie, ^Tn^^r ‘he use 

the scarificatof ake!?^ memion“d.^ ^ dtschaigcd with 

Chap.X 

Of A. Diseases of the E,b and it, ApPB«nA«B,. 

T u» ™„w,,4 

of th. Conjunctiva. 

\Z!f^ yhenemena of inflammation of the e»n 

asoaJ quantity of lic^ • • cannot endure the 

thi^rdalm *>ccomes obscured and 

there 19 an .increased secretion of tears Th** infl ' ^ 

.on « unmni^e, confined tTthL pZbr^ som*r“‘ 
to the conjunctiva covering the ^UuTof’tU 

5^ Sx ssrizi"' 

ihe puruleot ophUialBua • o I'k.* > 

Bcwt-bofn ehildrea ; and a The P“*'“icnt eyes of 
mi^ mren, and, 3, Ihe gonorrhosal ophthal- 



commonly ^ ^ me«ns 

*»*«>. In mlaxation oftheu^ ’.iT «f uloera- 

‘•tmns may fc« «f some P«meo- 

n.,e t' “■® &.Tdir“?r“r^p'^5 

»XV. f iVfedge!, khal^ f& a.T ® 



V. Of the PttruletU Ophthalmia. 

■■“ till* country as. 

in the ‘a P»“ produced 

lodged h^t;ee» it and tfe ^Tlid*"jfs"the“^* d 

tears. 
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Of the Dis-teaTfl, there Is a profase discharge of a puriform fluid, 
eases of the The inflammation tisnally attacks both eyes, and it be- 
. _ f several days before the other. 

Treatment^ln slighter cases of the disease, foment- 
hig the eye with a decoction of poppy heads, and a 
brisk purge, have been found sofficient to abate the in- 
flammatory symptoms. In other cases, however, it has 
been necessary to draw blood to a very great extent. 
When the disease occurs in a strong plethoric person, 
recourse should be immediately bad to. the lancet, and 
the operation repeated on any recurrence of the symp* 
toms.* It has been the nsnal practice of Dr Veitch, and 
^ those who have had extensive opportonities of treat- 
ing this disease, to draw the blood .from tbe arm. A 
smaller quantity, however, taken from the temporal ar- 
tery or external jugular vein, would be found to have 
an equally good effect. 

When the purulent discharge becomes profuse, some 
have recommended the use of coUyria, ia the form of 
injections. Ihe aqua camphorata is recommended by 
Mr Ware 5 and a weak solntion of corrosive sublimate, 
with opium, has been found to have equally good ef- 
fects. In those cases where there are much pain and 
tension in tbe eyeball and brow, along with a turbid 
state of the anterior chamber, and ulceration begianmg 
, Tif I” cornea, the discharge of the aqueous humour has 
WW* been attended with much success*. This operation 
lVc'a/M<ron”'*y. easily, and at all times safely performed, by 
the Purti~ a puncture with a common extracting knife, 

^ f>ph- through the sound part of the cornea, near its junction 
thaimia. with the sclerhtic coat. 

2. 0/ the Purulent Ophthalmia in Children. 

The symptoms of the purulent eyes of children am 
very similar to those which have been mentioned. The 
disease generally appears a few days after birth by an 
increased redness of the palpebral membrane, more or 
‘ P^formdiscliorge. Sometimes the 

Edinlmreh the oripin of fkte. Ai.. appears probable, that 

mem of .V. - “ communicated by the lodge. 

ottdSurgi. L-ii , ® acrimonious discharge nponilie eves of ri!. 
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the eyelids, and ia restoring the transparency of tbe of tbe 
cornea. 

Eyr. 

3. Of the Gonorrhaud Ophthalmia. 

The gonorrhoeal ophtbalmia occurs very rarely f and 
it has b^B known to arise tirom thesuppressioii of a go- 
norrhoea, or from the accidental application of the go- 
norrhoeal matter to tbe eyes. In this respect, its origin 
is very similar to tbe common pnnilent or Egyptian 
ophthalmia, and to (be pnnilent ophthalmia which oc- 
curs in chitdreo. 

The symptoms and progre ss of the disease are alsosi- 
milar, only that its progress is aaueh asore violeot, and 
k generally completely destroys tbe organ. 

.When it is suspected that the disean 
has arisen from a suppressed gonoirhosa, such meant 
ought to be employed as are most likely to rettere tbs 
discharge from the urethra ^ such as tbe introduction of 
a boogie, tbe injecting of warm oil, and tbe application 
of poultices and fomentations to the perioeenro. If the 
infliammatory symptoms ran high, powerful evacnaots 
shonld be emplo3red* Besides puraatives, blood should 
be taken from the arm or temporal artery. 

^ The local applications shonld consist of areak injec- 
tions of corrosive sublimate and opinro, or acetate of 
lead and opium ; and tbe swelling and redness may be 
also relieved by tbe application of tbe red precipitstc 
ointment, or the ointment of Janin. 



Sect. II. Of the Fterigntm, 

. word pterigiuro denotes all those morbid ebaagss 

in which that pertioo of tbe conjunctiva eoveriog any port 
of the cornea or sclerotic coat becomes thickened, vawn- 
lar, and opaqne. If the disease be confined to a particu- 
lar part of tbe conjunctiva, tbe disease is observed at its 
oOmmencsment like a small globule of fat, or condensed 
cellular sobstance, sitaated most frequently near tbc junc- 
tion of the cornea and sclerotic coat \ and this spot ex- 
tending imperceptibly along the surface of tbe conjnao* 
len^h passes over the cornea, tbe conjunctiva on 
toe adjoining part of tbe sclerotic coat becomes puckered, 
and as if it were ibroibly drawn over the cornea* The 
portion of it which lies on the sclerotic coat is common- 
ly Iwse, and can be easily elevated, but that which k 
on the cornea adheres more firmly. This species of pt*- 
ngium has generally a triangdar form ; one of lbs 
angles of tbe triamrlak or 



ea/ Jour. ^rom the vagina of the mother. In a w i a triangular form ; one of lb* 

‘■"“"d the thl' *• »dTMoini towud. the ernem *r 

^toen, .ffeotea „ith purulent opKlmU had i. ' T""* “ >7“* 



covering a portion of it, and tbe base lying on 

Afvn'mA mat this, as well as mkJ.. Sometimes tbe thickening of the Cv«j— — 

thTZcZf which we know take place {nl Z •’ on the cornea j the conjunctira co- 

disease P*tts, may produce tbe f' ”®aiiiing,uite aound. Apt.- 

TrentmM o i • ‘g*“n> IS always considerably elevated above the adja- 

>inm onocharum satumi and f”*? ’ degree of iu thickness varies ftom 

lengia ariM most commonly at the nasal angle of 

They wre formed, also, at the temporal 
ancle I ik... ’ . . .. i *i— 



opium, injected between\he^ saccharum satumi and 

stage of the disease: fnd the 

-.-I .!.> 
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ug e J and they sometimes occur at both places in the 
^ were two pterigia in each 

^ . ^ formed very rarely on tho upper and 
under parts of the eyebaU. 



TXTL.,_ ; “ . ""o some mill 

^hen ulceration has advahrAri « — “PP‘*oauon. 
tijre of the cornea, that k! “ » n*p- 

^•"g the aqueous humour 

inflammation sr second stave of th* 7!- ^7'*" «y«oaij. 

«d precipit^ oin^m"^**^* *“d applyingtbe ishvM^*^* — only mode of lemcving this disease 

y g the inflammation and swelling of and ^conjunctiva with a pair of forcep > 



i . * -* — « conjunctiva with a pair «w p 

no «eparatiiig it at ite base by cutting it through w»lfi* 
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Of the Dis- 0^ scUsars ^ and then carefully dissecting it off to its 
case< of the apex. If any portion of it has been allowed to remain, 
or if the wound shews any tendency to form a fungus, 

» * lunar caustic ought to be applied to it, and the appli- 

cation repeated as often as may appear necessary. Any 
slight inflammation or weakness in the eye which may 
continue after the operation, may be speedily removed 
by the application of the vinous tincture of opium. 



Symptosu. 



Sect. III. Of Pustules (Ophthalmia pustulosa). 

Pustules are small tumors which are formed both on 
the cornea and sclerotic coat, hut they occur most fre- 
quently near the junction of these membranes. A pus- 
tule commonly first appears like a dusky yellow or red- 
dish spot, a little elevated above the surface of the cor- 
nea or sclerotic coat ; and in a short time it becomes a 
distinct conical tumor. The adjacent part of the cornea 
is always more or less dim j and a considerable degree 
of inflammation accompanies it, tvhich is either confined 
to^the white of the eye contiguous to the pustule, or is 
spread over the whole eyeball. Whilst the pustule is 
forming, the inflammation is generally confined to that 
part of the white of the eye which is In its immediate 
vicinity. The blood vessels are of a pale livid hue j 
they appear superficial, and can he readily elevated by a 
minted instrument \ each trunk can be distinguished. 
For they are never so numerous as to appear confused, or 
like one red mass. They sometimes run in various di- 
rections, anastomose freely with one another, forming 
net-works upon the white of the eye. 

If the inflammation and pustule remain for some time, 
the pustule generally advances to suppuration. When 
suppuration takes place, the aplex of the pustule ulce- 
rates, and frequently a chalky white spot appears at the 
centre of the ulceration j and the opacity of the cornea 
at the same time daily increases around It. In other 
cases, the opaque matter separates, and leaves behind it 
a deep ulcerous excavation. 

Sometimes the suppuration proceeds more like a com- 
mon pimple or phlegmon of the skin j a small quantity 
of a thick matter collects within the pustule, and when 
it is discharged, a conical tumor remains, which has a 
depression at the apex. When the pustule contains a 
watery, fluid, the fluid is most frequently absorbed in a 
gradual manner j but at other times the pustule breaks, 
and an ulcer is formed. 

If, in either of these cases, the contents are artifi- 
cially discharged, all the accompanying inflammatory 
symptoms are much increased. 

Most frequently there Is only one pustule, and only 
one eye affected j but In some cases there are several 
both on the cornea and sclerotic coat of each eye. 

The disease, at its commencement, is almost inva- 
riably accompanied with the sensation of a mote In the 
eye, and the whole conjunctiva covering the sclerotic 
coat has often a yellowish and shining glassy colour be- 
fore the redness appears. There is often also a degree 
of redness and swelling, chiefly of the upper eyelid j and 
the tarsi are found adhering together In the morning, 
from the exudation of a yellow matter among the cilise. 
There >« fr#»nn.>ntlw Qn r_ 




This species of inflammation is always accompanied 
VoL. XX. Part I. ^ ^ f 
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with a much greater degree of general fever, in proper- or the Dis- 
tion to the severity of the local symptoms, than any eases of the 
other ophthalmia. The pain is rarely acute till the pu- ^0'^* 
stule ulcerates j but, if that takes place, it is commonly ’ 
very severe. 

An eye which has been once affected with pustule, is 
very subject to repeated attacks of the disease. Pustules 
of the cornea are met with in people of all ages ; but 
they are more common in young people than in those 
advanced in life. 

Treafme/zf.— Sudorific medicines, cooling diluent 
drinks, and purgatives, ought to be employed in the 
first stage of the disease ^ and given according to the 
violence of the constitutional symptoms. The eye, and 
parts around it, should be fomented three or four times 
a-day, with a decoction of popp^y heads ; to which may 
be added a small quantity of spirits. When the symp- 
tomatic fever abates, and the redness assumes a more 
purple hue, the vinous tincture of opium may be applied 
to the eye once or twice a'-day j and this will be found 
equally useful whether the pustule is in a state of sup- 
puration or not ; and it ought to be continued as long 
as there are any remains of the disease. 

Sect. IV. Of Matter collected between the LamelUe 
of the Cornea, 

Purulent matter is sometimes collected between the 
lamellae of the cornea, when the disease is termed ungttis 
or onix ; or in the anterior chamber, when it is called 
hypopton. 

When the matter is collected between the lamellse of 
the cornea, it appears In the form of a yellow spot 5 and 
as the quantity increases, the spot becomes larger, but 
does i\pt alter its situation from the position of the head. 

When the matter is collected in the anterior cham- 
ber, it generally appears like a small yellow globule be- 
tween the iris and cornea, occupying the inferior part of 
the cavity. These abscesses are commonly the effect of 
violent ophthalmia, -occasioned by a blow, or injuries of 
the eyeball ; they are also formed, though rarely, with- 
out any accompanying inflammatory symptoms. 

Treatment.-— the purulent matter may •be 
more or less absorbed on the abatement of the accom- 
panying inflammatory symptoms j yet it would be found 
a good general practice to evacuate the matter when- 
ever it apears, by making an incision through the cor- 
nea. The discharge of the aqueous humour along with 
the matter, never fails to diminish the inflammation y 
•and this perhaps may he the reason why the practice is 
so useful. Besides this, fomentations, brisk purges, and 
cupping at the temples, may be necessary if the inflam- 
matory symptoms are severe. 

Sect. V. Of Ulcers of the Cornea, 

Ulcers of the cornea have been divided by some au- 
thors into a number of species, from differences in their 
size, in their duration, in the degree of the severity of 
the accompanying symptoms, and from the various causes 
from which they have been supposed to originate. 

The most frequent variety of ulcer is that which re- 
mains after the cornea has suppurated and butst $ either 
in consequence of a pustule or of an abscess. 

When a pustule suppurates, the central part of it ge- 
M ncrally 
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Of the Dit-nerally gives way 5 and as the disease continues, the ul- the cornea, and terminating in the substance of tbeofibelfc 
easei of the ccration extends in all directions from that point. Ul- speck. As the accompanying inflammatum abates, Htee****®^*^ 
Eye, ^ jijjg generally circular, and the edges number of the red vessels on the cornea commonly dimi-^ 

rounded and smooth ; having sometimes the appearance nishes j but sometimes one or more trunks remain, and 
of a small artificial dimple: in other instances they are distributed on the speck. In some cases, there ara 
have an irregular shape, and their edges are jagged and large specks with numerous blood-vessels supplying them 
acute. The size of ulcers is very various 5 in some during the continuance of active inflammation j and al- 
*K«.. j 4. I .1 _ I _ • I though the opacity remains extensive after the inflam- 

mation abates, yet no red vessels continue to nourish it. 

I'lie number of blood-vessels is in no case in proportion 
to the degree or extent of the opacity during any stage 
of the accompanying inflammation. ^*or we freqnentlv 
observe a net-work of blood-vessels on a cornea which 
has very little obscurity, and at other times there is a 
large opaque sipot, with only one, or even without a 
single red vessel supplying it. Specks appear on every 
part of the cornea, but most frequently towards iU 
centre. 

Specks appear to be formed most frequently on the 
external lamella of the cornea ; but it is diflicult to de- 
termine accurately their situation. They vary in nom- 
her. Commonly there is ouly one } but it frequently 
happens that there are two, three, or more distinct spots 
on one cornea, all of which differ in their size, shape, 
and in degree of opacity. 

Specks impede vision in proportion to the degree of 
their obscurity, and according to their situation. Even 
a epcck of the slightest shade, which is hardly percep- 
tible to a common observer, if it he placed directly op- 
posite the pupil, materially injures the sight ; whereas 
those of the opaque kind, if placed beyond its circumfer- 
ence, diminish the sphere, but not the distinctness of vi- 
sion. In those cases where the speck is of a moderato 
placed towards the centre of the cornea, the 
very irregular. This size Varies ‘fromThe sSeTHor fn *" “ 

to such an extent as occupies tlie whole cornea ^ P“P‘* '®ntracU so much, that it be- 

In the secund form of the corneal sneck thf nntisv;t coyeTcd by the speck, and the rays of light arc 

is of a darker shade, giving the cornea a bluish ^ ^ P^^evented from entering 5 but in a dull light it becomes 

«me parU a milky Lp^pearaVee! it Is ^Idom eVilirv “fight enter by^U edge. 

Opaque through its whole extent; beintr Fenprallv ^ ^P®cks, most commonly, are either preceded or ac- 
so at the centre, and becoming graduallv of a Hrrhtir ‘nflammation of the cornea. Likewise 

shade towards the margin. In sor^ instauLs the do not unite without suppuration, and 

IS very unequal in the different parts of the soeck ^ cornea, are followed by a speck. 

In the t/urd form of the corneal speck the rnrmae. ^pecks are formed at every period of life j hut they 
ecomes of the opaque glistening white co’lour of com. in young people 5 probably be- 

.1®” * np^^ity generally extends throuerb *n them the cornea is much softer, and more 

sevPT T lamellae of the cornea j so that if even ** fhey are more subject to inflanirna- 

rhl rem”- ‘ ^'*^"*'* he removed the eje than adults.' 

of this fl completely interrupt vision SueckJ .1 ' fitment . — Those specks which have been descrih- 

^T^times produce a sli^.t* thirk.n the/r^f and second form of the disease, geoe- 



ws- Ul. uivcio 13 very vaiiuus^ m Quiiic 

cases they do not appear larger than a depression made 
by the point of a pin, whilst in others they cover a large 
surface. Most frequently the part of the cornea conti- 
guous to the ulcer becomes more or less dim j and in 
some cases red vessels may also be traced in it. 

Treatment. — The acute pain which generally attends 
most ulcers, particularly those which arc the consequence 
of pustules, will generally be much relieved by the ap- 
plication of the vinous tincture of opium, repeated two 
or three times a day. M’hen this produces no good ef- 
fect, and the ulcer spreads rapidly, sittended with acute 
pain, 'mucii relief will he obtaiued by touching the sur- 
face of it with lunar caustic, or if there is a risk of the 
ulcer eroding the whole thickne.ss of the cornea, and a 
prolapsus of the iris take place, it may be advisable 
to prevent this by discharging the aqueous humor. 

Sect. Vf. Of Specks of the Cornea. 

There aie three forms of the corneal speck ; the first 
and most simple variety, is when a particular part of the 
cornea loses its natural transparency, and appears cloud- 
ed ; objects being seen by the patient a-s if looked at 
through a mist or smoke. Some of these specks are un- 
dehned, others distinctly circumscribed, and they have 
each an equal degree of opacity throughout, or one part 
18 more opaque than the rest. 'They are most common- 
Jy ot a circular form *, but in some cases their shape Is 
verv irretrulnr. Thic r .1 “ 



ing of the coi^n;: 

tween the cornea and iris Thpv i ^ be- 

Btinctly circumscribed though ^ always di- 

Rt the edge. When thev not so opaque 

they are Lurisl e Uy „ 7 e 017”^'“’’' 

In the first forn. of sDeck H ' ‘ ''' 
the diseasefi portion of the 7 ^ *“*•" ‘'"■"“R'' 

third form of the .. i>econd and 



II 1* oceona lorm oi ine niscaac, 5^.-- 

i-ally disappear either by the use of remedies, or in some 
ca^s a ter the inflammatory symptoms abate. 

'yitn t|,e eye jg inflamed, and the eyelids turgid with 
ood, slig|)tly scarifying the eyelids, and immediately 
or the bleeding ceases, applying a quantity of an oint- 
ment composed of the red oxide of mercury (ten grains 
to a dram ot simple ointment), will be found a very ac- 
tive remedy And the scarifications along with the oiid* 
lent should be rqieated every second or third day 
tong as anv lnfl;immnf;«« ii.orp is no 
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chap. X. 

Of ihc D^- eighth part of sugar, may also be advantageously employ- 
eaiteK uf ihe ed. In specks of long duration, it will be found useful to 
vary the application, and to employ two or three of the 
" » above medicines ten days or a fortnight alternately. 

Those specks of the t/tird form, seldom become more 
transparent, even by the use of the most active reme- 
dies. In those cases where only a small central portion 
is of that description, the size of the speck may be di- 
minished by the treatment already mentioned 5 and in 
some cases, much benefit has arisen from cutting away 
an external layer of the most opaque part j and after- 
wards using the above applications. It often happens, 
however, that if portions of a very old and opaque speck 
be cut away, the part is regenerated by an equally opaque 
matter. 

The specks which are formed rapidly, are in general 
most speedily removed. They go away, too, much more 
quickly in children than in old people ; and in them, 
also, a much greater degree of- obscurity can be made 
entirely to disappear. When a part of the cornea has 
become opaque, the opacity begins to disappear at the 
circumference of the speck, or at that portion of it 
nearest to the circumference of the cornea. In some 
cases it may also be observed, that the external laminae 
of the cornea first regain their transparency. 

Sect. VII. Of the Staphyloma^ 

When the cornea, besides losing its transparency, 
swells to such a degree, that its internal surface comes 
in contact with, and adheres to the iris, and when it 
forms a prominent tumor externally, the disease has 
generally been called staphyloma. When the whole cor- 
nea is affected, it generally assumes a more or less coni- 
cal form j loses entirely its natural transparency \ and 
vision is completely destroyed. The opacity is generally 
most remarkable towards the apex of the tumor, and is 
generally of a pearl white colour diffused through the 
whole corneal substance. The internal surface of the 
cornea adheres to the iris, and the pupil is in most cases 
altogether obliterated. 

In many cases the cornea does not project beyond 
the eyelids : but in others, particularly in children, a 
large tumor is formed, which projects beyond the eye- 
lids, and is attended with pain and inflammation, which, 
in some instances, renders the other eye weak and ir- 
ritable. 

Trrafwrnt.— When a part of the tumor gives way, 
and allows the contents of the tumor to be discharged, 
the patient always experiences a speedy relief, but the 
tumor is soon formed again *, so that in order to prevent 
its growth, it is necessary not only to discharge its con- 
tents, but also to remove a portioa of the diseased cor- 
nea of such a size as to prevent the humors from again 
collecting. A common extracting knife may be passed 
through the tumor, so as to divide a segniient nearly 
equal to half the cornea, and the other half may be 
readily cut away with scissars. Inflammation and sup- 
puration succeed ; and the eyeball finally collapses if 
mere be not a sufficient degree of inflammation excited. 
A pointed instrument may be introduced through the 
Wound, so as to allow the crystalline lens, or any por- 
tion of the vitreous humour which may have remained, 
to be pressed out. 
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Sect. VIII. Of Infiammation of tli£ Iris, 

Inflammation seldom affects the iris alone, though in 
some cases it appears to be the principal diseased part of 
the organ. The disease is accompanied with Intense 
pain on exposure to light *, discoloration of the iris 
from the addition of red blood ; disposition of the pupil 
to contract j and lymph to he effused on the surface of 
the iris and pupil. 

Copious bleedings from the arm, or tem- 
poral artery, are generally necessary ; and in order to 
prevent any permanent contraction of the pupil from 
taking place, much benefit will be derived from keep- 
ing it dilated by the action of an infusion of bclladona. 

Sect. IX. Of the mode of Making an Artificial Pupil, 

The iris, whether from previous inflammation or other 
cause, has been often found with the pupil so much con- 
tracted, and adhesions formed between it and the capsule 
of the crystalline, to such a degree, as to prevent vision. 
The pupillar edge of the iris, too, sometimes adheres to 
the cornea, and is contracted ; and sometimes a portion 
of cornea opposite to the pupil is a cause of blindness. In 
all such cases it has been repeatedly attempted to make 
an artificial pupil ^ but this operation has seldom been 
successful. Various modes have been proposed to perform 
it, but that recommended by Scarpa is entitled to most 
attention. This method consists in introducing a curved 
couching needle (Plate DXVII, fig. 20.), as in the 
operation of couching the cataract, passing its point 
through the iris at the place where it is Intended the 
new opening should be made, and then forcibly tearing 
down a portion of iris from its connection with the cili- 
ary ligament. After the operation it will be found use- 
ful to keep the iris for some time under the influence of 
helladona. We understand that Mr Gibson, an inge- 
nious surgeon in Manchester, has operated with great 
success in a new manner. He makes the punctuation of 
the cornea at its transparent part with an extracting 
knife (Plate DXVII. fig. i.), and presses the eye- 
ball so as to squeeze the iris through the incision of the 
cornea \ or if any adhesions render that impracticable, 
be drags it out with a hook (Plate DXVII. fig. 19.), 
and afterwards cuts away with a scissars the prolapsed 
portion. Then immediately the perforated iris falls back 
into its natural situation, leaving a proper opening. 

Sect. X. Of the Cataract, 

The most common disease of the lens is a loss of its 
natural transparency ; and this arises either from a 
change in its structure, or from a deposition of new mat- 
ter. The capsule of the lens is also subject to opacities. 
These diseases are known by the name of cataract. 

There are four species of cataract generally enume- 
rated. In the first, the crystalline lens itself becomes 
opake {cataracta crystallina). In the second, the cap- 
sule is changed in its structure {cataracta tnembrana- 
ced). In the third, the liquor Morgagni becomes opake 
{cataracta interstitialis') ; and when all those parts are 
affected at the same time, it has been denominated the 
mixed cataract, {cataracta mixta'), 

M2. When 
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pupil are cxtremtly^ely, and it never remains conii-ofilaDa 
and extends towards its tipmmfpr^i .1 derably enlarged. The opacity behind the pupil at the eaiei oftii 

■ «ner“!irr::;l^':'r^^ comnjencement of.he disease'is first observed in the ^ 

middle, and it then extends, hut verv slnwlv. toward* ~ » 



racts. 



^ »..vs luwaras iis circumtercnce j inothi 

Consis'icnceSe^™' obscurity extends over the whole lens. 

"f “»• consistence of the lens varies very much in the 

different kinds of cataract. Sometimes it is converted 
into an aqueoiis or milky fluid, or like thin jelly : at 
other times it becomes harder and firmer than natural : 
and ,n several cases it has been found converted into 
bone, or into a chalky looking substance. It has been 
generally remarked, that the fluid or milky cataract is 

in those advanced m life. The solid or concrete cata- 
Xlts!"'Aul‘’'^" 8"'"a«y found in 

young people converted into a har'd an^whlte substanci It has been observed'in gouty and 

resembling chalk. rheumatic coostitiitions, and In such people there is rca- 

o oar of The colour of different cataracts is verv vArUnc . 1 suspect that it is more or less connected wit*' 

ey never appear of the *AmA ’ f general constitutional affection. This observation 

• mrararf a*..... . 1 • - - - • 



commencement of the disease is first observed in the 
niddle, and it then extends, hut very slowly, towards'" 
the circumference. Such patients, if the middle part of 
the pupil is completely opake, can for the most part 
read writing by the assistance of a magnifying glass, aod 
distinguish small objects. The colour of the hard cala* 
ract IS gray, passing more or less to a greenish huej 
and the smooth level of the lens mav he very plainly re- 
marked.*’ ^ ^ 

In most patients the cataract is to be considered asaCitanct 
local disease, though there are also many cases where ange«*^J 
opacity of the lens comes on after or along with other* ^ 
diseases of the eye.^ It has been observed ingonty and“ 
rheumatic constitutions, and in such people there is rea- 
son to suspect that it is more or less connected with the 
general constitutional affection. This observation is of 
importance 5 for when an operation is performed in such 

dindnes* in nnimllv fka wranoAmianva Hich- 



locil 



cataracte. ^ uitterent cataracts is very various 5 and 

removed from it. °The mist usuT ii/our *of them^'n | operation is performrd in such 

the eye is a bluish white or gray; sometimes clouded in t****’ * '* u»ually the consequence. Rich- 

ifferent parte or striated, sometimes of a lead colour ’’ *’“** ‘roobled with 

sometimes greenish, and sometimes of a vellow nr . 1 ^’ ^ "O’* restored. In seven months aflcr- 

colour. When taken out of the body, those which an^ *j*ff**j 6™'*““**y contracted, at last closed, and 

peared white or gray are generally Lk vellow or\m t l I" ■>"* »<■ » 

her ; and those of a TT kmd on wh eh we nner.i..l -r 



X>ragnoBu 
between 
bard and 
soft oeta. 
facts. 



pe^ white when extLcted. ® '* 

srd caterac?XL?n^bfiKl?.™^^^^^ 



a second blindness followed. In one case of a similar 
ind on which we operated, an attack of gout succeeded 
e operation, the eye suppurated, and the inflammation 
hnrd7? diagnostic mark of a soft nnd together disappeared, though two years have 

colmip^ which can be altogether depended on The ^ ***"*^® the operation. Even in such cases the ope- 

are ouifp ! *".\®®raetime8 those of a pearl colouf the patient will require a very careful pre- 

from the deoT. he learnt *’®*“re it, and much attention after it. 

those who opacity; for it will be found that .id j™ .''"rieties of cataract which are con-Ho^ 

from darknes."!? he able to distinguish livbt fm**^* hereditary. Richter extracted a cataract****** 

can dUtbltebVV^® tvhilsuhose whn bliml f ®“" «nd grandfather were both 

quite hard Riclu °*'i* *he lens both !^*^®®'”P'a'''t• Maitre Jean and Janin biv* 

tol, wbreh he stv» ’h ®®®**®ked two sym"! ” "“J t"'" "I?® 

taining this point ft «ce?. fhTave°n? l' J""’®"'’'' ”'*® *" “ 

.u:.i. S .. . r®*- The softer the lens is ih.i. \ ,„® *!?. I*’’."® y?®”’ have known several simi- 



^'’hh- "® 'some*davs'"^ft ‘*’’'P®s*‘'on of form^f *’* °"’y ®"® ®**® 

fobhmg the eye prette ha™ ih! ®>- «*pon a„d fraJ > B®®r, however, mentions many} 

*** ^**®**^ figure, situation the extrarT*^*^^'”i^ propose 

te”h we are'not tel''’ ^ *" ®PP®«‘e also j,r/mr/na of Scarpa is 

See Be- » A ^ ‘^®»® ®'>®»ges sho^ lenHiW. ‘‘"®®*®- *''‘® ^"®‘y 

vrhtngen itself **®*^^®®^*/ cataract ” save P ij, leaves the cap.sule opake, or at most 

^erdfn ii P^*nly before the oDemf' “shows kind of mi ^**'g®*' than a pin-head- Tbi* 

rhe oV‘’*‘‘®>“*w'>°'®c cuX! i.''® P“p!‘ !® binbnte 

eye, the motion, of thf to"rnoiijL““7'®’“"®‘y®f‘hedira..ewbiehde.erye.* 

* It IS* generally of a vdry opake whit* 

' colour,. 
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0f the Dis- colour, and seldom large. It moves about on every mo- 
easea *f the tion of the eye, and the wliole iris trembles and fluctu- 
ates to and fro. Sometimes they altogether disappear, 

» at times passing behind the iris, hut they soon regain 
their situation. In one example of this disease we obser- 
ved that the opake lens sometimes fell into (he anterior 
chamber through the pupil. In this form of the disease 
it generally happens that the functions of the retina are 
impaired or lost ; though this is not always the case. 
Cataract Cataract is often accompanied with a complete amau* 
rosis. In some cases of this kind there is a great dilata- 
' tioB and immobility of the pupil, and the opake lens 
is observed of a very large size behind it. The patient 
can seldom distinguish light from darkness j and the 
want of sight generally precedes any obscurity of the 
lens. In some cases, where there is a combination of 
cataract and amaurosis, the pupil remains of its natural 
• form, and alters according to the quantity of light. 

But, as in the former variety of the disease the opacity 
of the lens most commonly precedes the amaurosis, it 
generally too comes on suddenly, preceded by sparks of 
6re appearing before the eyes, or clouds* flying before 
them, or beadach, and pains about the brow or temples. 
We have seen an instance of a simple cataract in one 
eye, and in the other cataract and amaurosis combined. 

Commonly cataract affects both eyes simultaneously ^ 
but there are also many examples of the disease affecting 
only one eye. It also happens, that first one eye is affect* 
ed, and many years afierwards the second. We have in 
general observed, that when the cataract takes place 
only in one eye in young people, or when it succeeds 
a blow, the other eye is seldom affected. But on this 
we should not trust much, for it is an undeniable fact, 
that a great sympathy exists between the two eyes j and 
that when one of them becomes diseased, the other is 
very apt to become similarly affected. We have seen 
a case where a staphyloma arose in one eye in conse- 
quence of a wound, and in a few years afterwards the 
other eye became staphylomatous. A man who received 
a blow on one eye, which produced amaurosis, had soon 
afterwards a cataract formed on the other. Bichter men- 
tions an analogous case. St Ives mentions a very re- 
markable case of a man who was wounded in the right 
eye with a small shot, and shortly after that eye was 
aiFected with a cataract. Some time afterwards the 
same disease took place in the left eye, but which gra- 
dually disappeared after the cataract had been extracted 
from the right eye. These observations on the connec- 
tion between the two eyes, have led some surgeons to ad- 
vise operating for cataract when only one eye is affected, 
in order to prevent the second eye from becoming 
diseased. There are a few cases where this practice has 
been successfully adopted, and there are others where it 
has failed. We know of one gentleman, now upwards 
of seventy years of age, who was couched for a cataract 
in one eye when twenty years old, and the disease has 
never attacked the other eye. Richter once performed 
the operation on a woman who bad a complete pearl- 
coloured cataract in the left eye, and an incipient one in 
the right, which, before the operation took place, was 
beginning to advance rapidly. After operating on the 
left eye, the progress of the disease in the right seemed 
to be checked, and for years after the operation it had 
net made the smallest progress. . On the other band, we 



have operated in several cases where the disease was just Of the Dii- 
commencing in one eye, and when the operation did notca^cs of the 
appear to arrest its progress in the second one. It is . , 

therefor'.* a point not yet determined in what cases it ’ 
would be advisable to operate when only one eye is af- 
fected 5 for in those where the progress of the disease 
in the second eye cannot be arrested hy an operation on 
the first, no operation should be performed on either eye 
until vision is nearly altogether destroyed. 

The progress of this disease is very various : some- Prograsi of 
times it proceeds so slowly as not to destroy vision for the duoasc. 
many years } at other times a complete obscurity of the 
lens has been known to take place almost Instantaneous- 
ly. Richter and Eschenb.*ick both relate cases where 
people labouring under gout, which suddenly retroced- 
ed, were entirely deprived of their sight in one night. 

We have observed analogous cases, though we could 
not determine the existence of any constitutional af- 
fection. 

From the sound crystalline being chiefly composed of 
albumen and a small quantity of gelatine^ whatever 
might produce a coagulation of these, would destroy 
the pellucidity of the lens. Whatever too would pro- 
duce inflammation of the capsule of the lens might also 
render it obscure j for when any serous surface Is in- 
flamed, and to that class belongs the capsule of the lens, 
its transparency is destroyed, and it becomes thickened 
from an effusion of albuminous matter on its surface. 

Cataracts arising from wounds are probably produced in 
this manner. 

’ In old people there is often distinguishable a slight 
obscurity of the lens, and sometimes it even forms a 
complete cataract. In sneb cases the obscurity pro- 
bably arises from a want of balance in the secreting and 
absorbent systems, or the necessary perfection of these 
functions to preserve the natural state of parts, which 
we observe to decay in manj other organs, as well as the 
eye, in those far aavanced in life. 

Besides the symptoms which are to be observed in an Symptom* 
eye affected with cataract, there are others remarked 
the patient. Objects appear to him as viewed through ^ 
a mist or cloud ; and as the opacity of the lens increases, 
the cloud appears greater until it finally prevents even 
the largest objects from being distinguishable. 

The patient, at the commencement of the disease, can 
distinguish objects better in a moderate than in a bright 
light ; and the same thing happens if the light be in- 
terrupted by the interposition of the band or any other 
shade. The reason of this is obvious j because the pupil 
is more dilated in a moderate than in a bright light, 
and thus still admits a certain number of rays of light 
by means of the pellucid circle of the lens. 

When the exterior part of the lens is less obscured 
than the centre, the patient sees those objects much bet- 
ter which are placed by bis side, than those which are 
opposite to him. 

If the obscurity has not affected the middle of the 
lens, but some part of its edge, any circular body look- 
ed at by the patient, appears to have its edge imperfect. 

It has been also remarked that some patients see every 
thing with perforations in them. The cataract is sel- 
dom accompanied with any pain. When it is brought 
on from internal causes, both eyes are generally affect- 
ed. 

0/ 



Digitized by kjOOQle 




94 S U R 

OftheDii- r rn 

etucB of the W Treatment of Cataract, 

t- f treatment of cataract^ recourse has generally 

been bad to a surgical operation. Some have pretend- 
ed to cure cataract by internal medicines. Small doses 
of calomel, electricity, extractum hyoscyami, aqua lauro- 
cerasi, have been extolled j but their use is now very ge- 
nerally given up. In some cases of cataract which have 
arisen from an injury of the eye. Mr Ware has seen 
them disappear by an external application of ather, 
* See his promoted the absorption of the opaque body * 

ihere are two ouerations u 



t/.uuiuicu me aosorpiion ol the opaque body *. 

Sturgieal ^ here are two operations which have been proposed 
the care of the cataract ; the one called rxtra^ion, 
«nd the other couchitie. In the first, an incision is 



«nd the other couching, m the first, an incision is 
made into the cornea, and the lens removed hy pashioir 
It through the pupil. In the second, the lens is taken 
out of Its capsule, and lodged in some part of the vitre- 
oos humour^ where it may be entirely out of the axis of 

e,r"‘ ’ has been much prac 

Used i and though a decided preference seems at present 
to he given by the most distinguished surgeons to the 
mode by extraction, yet there are also cLs attended 
with peculiar circumstances, in which the operation^ of 
couching may he successfully employed. Both opera- 

surgeon"® emy 

dispensed with. ^Peo^e who 
have become blind, genemllv lead a nnisaf it 

Ty to?ffrtVh” «h ieh ’are li^! 

of the common laxative medicbes Tf ^ 
aud plethoric, it will b#» n strong 

course a little farther : to giv^dn? '“f ?“"“® ®“®'’ * 
cines for a lonirer oprind laxative medi- 

in the arm. XnT ur’ ‘ons T*"-,'® '>'®®<' ‘h* P«‘ient 
rule, to take sore\ToTo„ ti/ “ 8 ®"*«> 

the operation, either from th morning of the day of 
or from the neck by cunning •* **'® •®n’Pl«» 

thodsis to beprefe^ni’a^"'’ *:‘'>®.'- ‘hese me! 
blood which is iSd^^lo^'e S o 1 
a healthy constitution, we have f ” j 
sary to use auy of these means „ . unneces- 

tom having arisen durincr ils * ^ *®flammatory symp. 
-ny cas 4 cure, hi 

have preferred doing it after if. ™ *® ®P«ration,we 
od. rrhen the patient wa* ‘ ® 

taken at this period may he rmonlhl 
a more powerful effect in glri^^ k^t®”'’^®®®'* bar* 

matory attack which might to any inflam- 

ration, than if equal q„antiTk.‘o .®"®®®®^ “le ope- 
before It. The bleeding ^ ^ '’®®'’ ‘*^00 awav 
operatloR, we have often^obs ’ 'j ®*^‘»tely after the 

taK and more disposed to reT*^’ ‘''® Patient 

time any of those disagrceeW ’ "•’^reas at the same 
^ring the operation, which are 071“?*“°”® “''oided 
Msit ®T**i®® '>'«oding, when tl« 7 1° "*■?*'" “''o* 
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easily pul to bed. The opcralloo should therefore beofifcfpjt. 
performed in the same chamber in which he is to re-weioiiW 
main, or in one immediately adjoining \ and he should 
be clothed in a bed-gown or some loose dress, so as to 
enable him to get into bed without much trouble. The 
bed should be placed in such a position in the room tbit 
the light does not fall directly on the patieot^a face, so 
that during the cure, all glaring lights may he easily 
avoided. 

Of the Extraction of the Cataract, 

In this opemtion the object of the surgeon is to make 
a wound in the cornea, and to extract through it the 
opakc lens. In performing it there arc four steps which 
i^uire to be particularly considered. The fret of 
them 18 the means to be employed for securing the eye 
during the operation. The second is the mode of 
raaking the incision through the cornea 5 the MiW, the 
mode of opening the capsule of the crystalline lens j tod 
is the extraction of the lens. All these sbtU 
be considered separately. 

Mode of securing the Eye and Eyelids, 

• the great improvements in modern surgery 

mechanical means employed in 
^ ormiDg operations. A great variety of contrivances 
proposed, in order to secure the eyeball and 
eyelidsduringthe extractionof the cataract. Experience, 
i^evcr, shows, that almost all these are completely 
useless, and most of them extremely hurtful. To dis- 
pense, therefore, wi»h these instruments, and to be able 

P"«« 0^ 

employed may be justly 
unA * ^ material improvement, lie eyeball 

entsM^^k completely scoured in almost all 

thnsft* fingers of one hand of the operator, and 

thaL wliWk**f sssistant will generally find 

UDon ihp * finger of one or of both bands placed 
wardn ti “P®“ internal, and another to- 

ThTe o fie will be easUy 

nca* ami 1*^ “PP®r eyelid, so as to expose the cor- 
nal ancrip k being placed towards the inler- 

preveDfinir \ ^fi® ®P®”‘e* *“ 

when thp f • ^ ®7®finll from being turned inwards. 

The ^^® ®e™®* *s about to be made, 

and midillp^V^ secure the under eyelid by the fore 
piace 7 in l^"«®" left. band. ^ They ire to be 

that thev m ^ ^ ®anncr over the edge of the tarsus, 
the midJlp fi ^ contact with the eyeball and 

lachrvmal rf-n 1 ^® ®y®* fi®twcen the eyeball and 
tion of thp *** effectually to prevent the mo- 
th® fin^ '»*® “®®®- 1“ this position of 

accustomed ♦ ^ ®P®i*alor and assistant, those who arc 

they are ‘he eye, find that 

hall; and l ^,®*®.y "’•*‘ee of the motions of the eye- 
fingers an/ * the positions of the points of the 

■>hl??o connte’^l^f “”® ‘h'T “* 

before attemnf; ^ untoward motion of the organ, 
should be preMred i*° 7°“” ‘^® eyeball, the operator 
'•ation ; for it^wHl U •” o''®'y '‘®P ‘he ope- 

‘empt has been ^ generally found, that if an at- 
certain degree ?’?*’®. ‘“.®P*n the eyelids forcibly, a 
takes place?^ .n ii watering of the eye 

J that, when . second attempt is made, 

with 
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Of the l)U-witli a view of proceeding the other steps of the ope- 

cases of the ration, more difficulty is met with in holding the eye 
than at first would have been the case. It is a good 
' precaution, however, for the surgeon to take an oppor- 
tunity, before the day of the operation, to try to fix the 
eye, and to explain to the patient this step of the ope- 
ration V for it often happens, that patients start, and 
make great resistance by squeezing the eyelids, when 
the operation comes to he performed ; so that by habi- 
tuating theui to the mode of securing the eye, it is 
more easily accomplished. The first thing to be attend- 
ed to, before attempting to fix the eye, is a proper 
light, the position of^ the patient’s head, and the 
height of the chair in which he is to sit. The light 
of the room should come from one window, and the 
patient sit in such a manner that the light falls oblique- 
ly over bis nose upon the eye to be operated on. If 
be be placed so that the rays of light from the win- 
dow fall in the direct line of the eye, the surgeon will 
find that he is obliged, either to sit in his own light, or 
that the reflections upon the cornea tend to embarrass 
him. As soon as the other eye is covered, so as to pre- 
vent it from having^ any motion, and communicating 
that motion to the eye on which the operation is to be 
performed, the assistant is to be placed behind the pa* 
tieut, and the patient’s head to be supported firmly on 
his breast. The height of the chair on which the pa- 
tient is to be placed, will depend on the height of the 
patient, and always should be so low, that' the assistant 
is able to look over the head, and completely command 
the motion of his own fingers. The operator and assist- 
antsbould open both eyelids at the same time, which will 
more readily secure the eyeball in a proper position. The 
eyeball, however, is apt to be turned upward", so that 
the cornea is thrown out of view. When this happens, 
the upper eyelid should be first raised, and the assistant 
should be always ready with the points of his fingers, to 
press in such directions, that when the eyeball at any 
moment places itself in a proper position, he may be 
ready to secure it. When, on the other band, the eye- 
ball is thrown downwards, the operator himself must 
place it in a proper position, and in this manner both the 
operator and assistant are to co operate with each other, 
and the one or the other placing bis fingers in such a 
manner as to counteract most effectually any awkward 
position of the eyeball. When the eyeball appears 
steady, the incision of the cornea ought to be immediate- 
ly performed. But before entering the knife, it will be 
found a useful precaution to touch the cornea frequent- 
ly with its hack, and see if the patient starts, or if the 
eyeball remains quite steady. It will often happen, 
that whenever the point of the instrument touches the 
eyeball, it is suddenly thrown into motion j and was the 
incision of the cornea to have been begun at ibis mo- 
ment, much difficulty would have arisen. If, however, 
the eye he repeatedly touched with the knife, the start- 
ing motion will sooner or later cease, and then the inci- 
sion ol the cornea may be begun with every possible ad- 
vantage. AVhen the knife has passed through both sides 
of the cornea, there is no danger of any motion of the 
eyeball hindering the operation. 

It sometimes happens that the eye Is extremely .small, 
and that it is sunk deep in the orbit. In such people the 
operation becomes much more difficult; and we have 
met with cases, where, from these circumstances, it was 
2 
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almost impossible to secure the eyeball with the fingers; Of the Dis- 
the room which the fingers necessarily take preventing eases of the 
the knife from being properly managed, and covering a 
portion of the cornea. In such cases, the speculum con- * 
trived by M. Pellier will be found to be a useful in- 
strument. See Plate DXVH. fig. 8. The speculum 
consists of a piece of silver wire, bent in the manner 
represented in the plate ; and though in itself extreme- 
ly simple, it requires a good deal. of management and 
nicety in using it. The curved edge of the wire (a) is to 
be placed upon the inside of the cilia on the horizontal 
plate of the tarsus ; the skin of the upper eyelid being 
previously stretched upwards. The assistant is then to 
move the speculum upwards, imitating, as it were, the 
natural motion of the eyelids; and, when the eyeball 
is sufficiently exposed, the speculum, with the Iiandle 
(A) resting on the brow of the patient, is to be kept 
firm and steady in the same position. In using the spe- 
culum, it is necessary to make a considerable pressure 
on the eyeball, in order to prevent the eyelid from slip- 
ping from underneath the speculum. At the same 
time as little pressure should be employed, as will pre- 
vent this fiom taking place. Many surgeons, in using 
the speculum, place it behind the cilia; and whenever 
any watering of the eye takes place, from the irritatiou 
of the instrument, It is very apt to slip from the moisture 
of the skin. In order to prevent this, we have found 
very material benefit from simply folding round the 
speculum a thin fold of crape, which, from its rough- 
ness, effectually prevents the risk of the speculum slip- 
ping, The operator is to manage the under eyelid in 
the same manner as if the upper eyelid was covered by 
the fingers of an assistant; and it more particularly rests 
with him to prevent the eyeball from rolling Inwards, 
the speculum merely serving to support the upper eye- 
lid. 

After the knife has penetrated both sides of the 
cornea, the assistant is to be aware that no pressure is 
to be made upon the eyeball. When, therefore, this 
step of the operation is completed, the assistant, if he be 
using the speculum, is to be particularly careful in 
taking oflT any pressure which it may make, and merely 
to support the eyelid. 

Mode of making the Incision of the Cornea, 

The great object to be kept in view in making an in- 
cision of the cornea is, that it be of sufficient size to al- 
low the easy ex traction of the crystalline lens, and that any 
cicatrix which may remain may not interrupt the en- 
trance of the rays of light through the pupil. The mode 
which has been recommended to eflfect these purposes, 
is to make a semicircular incision, parallel to the circum- 
ference of the cornea, and about half a line distant from 
the junction of the cornea and sclerotic coat. One of the 
knives (Plate DXVII. fig. i, 2, 3.) is to puncture the 
cornea half aline distant from its circumference, to be 
carried across the anterior chamber to the opposite side, 
and brought tiirough the cornea at the same distance 
from the sclerotic coat to where it was entered ; after- 
wards the incision is to be finished by pushing the knife 
forwards till the incision Is completed. *See£<2M. 

Instead of making the incision in this manner, Mr^^A 
James Wardrop has proposed another form of incision, in oL 

order to remove several objections to which the former 

tion was liable*. The disadvantages which MrWar-Tol. i\, ’ 

drop 
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Of ibc Dig- drop supposes to arise from the usual mode recommend 
eageg of ihc ed are, 

^ • I* The cornea being of very considerable thickness, 

a great part of the semicircular Incision will be carried 
through between its laminas, and therefore the length 
of the incision of the internal lamina will be much less 
than that of the external one. This he explains by two 
plans, Plate DX\II. fig, 1 1, and 1 2p where besides the 
external form of th^incision (aao), there is drawn a 
second line (A), intended to represent the incision of 
the internal lamina. The dark space, therefore, in- 
cluded between these two lines {b and o) is intended to 
represent that portion of the incision which is made be- 
tween the laminm. 

2. The external form deceives us in the extent of 
the internal incision, and much more difficulty Is met 
with in bringing the lens through it, than from its ap- 
parent length could have been expected 5 for, as the line 
of the internal incision has a very slight curvature, the 
thickness and tension of the cornea admit the edires of 
another"^ separated only a little way from one 

3 - When the cornea is divided nearly at its union 

Tn^lens f*" t*^e aqueous humour 

and lens have escaped the portion of the iris opposite to 

iu ZTJrll of the woJ?d, loses 

its natural support given to it by the cornea, and is 

pushed forward, so that it comes in contact irith the 
cornea, and ev^ insinuates itself between the edges of 
the incision. The greater the opening li the If. 

ti^eofsV ** of a prolapsus, both of fhe iris and vi- 
ti eous humour j for it would seem as if these two nart« 
of the eve were pushed forwards in consequence of th*» 

th.n ,vheVthe haFooTy haTbeln 
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the opacity of the cicatrix must diminish the sphere oforthcDii> 
vision. file* of ik 

All these disadvantages in the usual mode of making . 
an incision of the cornea, appeared to Mr Wardrop to 
arise chiefly from the want of a sufficient portion of the 
cornea being lefl at the inferior part of the wound, to 
support the iris, and to prevent the pressure of the parts 
contained within the eyeball, and the occasional action 
of the muscles pushing forward the iris towards the 
wound of the cornea j be therefore conceived that if the 
incision could be made in such a manner that a larger 
portion of the cornea could be left at the inferior part of 
the wound, being at the same time made of such a form 
as to allow the easy extraction of the cataract, and the 
cicatrix not afterwards to interfere with vision, a consi- 
derable improvement would be made in the operation. 

With this view be made the incision in the following 
manner. 

The best knife for the pnrpose is of the same size w»d Of 
^ape with that delineated in Plate DXVII. fig. 

The blade is of a simple triangular form, the back be- 
ing one continued line with the handle, except merely 
the poinL The point, though extremely sharp, should 
be made firm, and the blade should turn gradually thick- 
towards the handle. The point of ’ 
the koifo must be sharp ou both edges for at least the 
breadth of a line, iu order that it may penetrate the 
cornea quickly and easily. The back of the knife 
should not be left angular, but the edges rounded off 
Md made smooth, so that it be convex on both sides. 

articular care oupht to be taken that the point of the 
knife be well conditioned ^ and it is not only necessary 
that it be sharp, but that the metal of which it is made 
be neither too hard xor too ;soft. This may be easily 
as^rtained by pressing the point upon the nail } for if 
* IT** brittle as to break through, 

and sufficiently elasUc to recover the straight line, we 
may be confident that it will answer the purpose. It is 
a 80 a good precaution to have the knife sharpened the 
ay before, or the momlog of the operation ; and in , 

of any accident happening to the point, the opera- 
tor himself should carefully examine by trying how it 
penetrates a thin 



7 TI, »n<l dilatation. 'Honld cawfully .xamine by tryinir kow it 

tbe^'eve Drpw'n'^^f “/ of the clobe of V P'*'® leather, immediately befort 

chamber*^ are ‘’’®, '“otents of the posterior ^ 1.^””“ ‘*'® P®'"‘ *^“>1® being too britUft 

bunlIXouirth r*'’ f «f theCeou Tl? ‘h® Point of iftra. broken 

When this ha^Jeet ‘k® ®®nie^ ^^ra and*S?u f® the inner part of the 

drarvn down towards tht iwUio^'the f ease.' aL^i!!?.” ^.“l! 

ball IS somewhat altered .„d .l ’ . ’®''‘" ®^ ‘ke eye- 

mour Inclosed in “to calle vitreous ^u- 



nient of the 
apt to catch 



raco r. . oeing too soit, we lu 

^ puncturing the cornea, found it impossible to 
j knife the opposite side, and this we 

tound. “’® P«“‘ “>* ‘‘“if® kending 

*ke knife with oil, or 



verv thin 7nd !• 1 ®«®‘®ircular flap of smeared the knife with oil, or 

eyelids nar^ien;"* movL ‘\® '“IS® ®^ ®P«n the palm of the hand, ia 

*pi to catch and rai’se^it out of ‘t “PP®"^ ®“®» “ thrust thra“^E »k ”®’’® keenly, its point is to b« 

tkus that speedy union is ni ^ ?™P®''®''“®‘'®". and at lelfV cornea at its transverse diameter, and 

place if the two^iv 3 ed s^rr"‘u'*7e'‘‘®'’ '^®“''> ‘ake fd ".'“® from the sclerotic coat, and in 

rate and constant con toe " m accu! “ „d '‘l”" f ‘® tke iris, or nearly per- 

Rate DXV°IT fi 'P'""'®' ®“^f*®® ®f •'’® ®®™®‘ (“*f 



6 . and lastly ; As the intpmai j /. Platp nvvTT c spherical surface of the cornea (sec 

often unavoidably made frlm ,h ‘''® '"eislonis the knS^^k \ ' 3 - and 15. a). When the pointof 

nor chamber, and the fl’atnes.* of the ante- towanl ^ P^a«e of the iris, it is to be turned 

pes'te to the inferior marir"rnf”fl,^® ”®»rly op. b^d jl ‘*’® ®PP.®S'‘« side of tlie cornea, by moving the 

®«ent of the cut surSd ^ P^Kli »"«> as all t|fe is til H ‘'’® ‘"'*®'®“ ®>te.dy made, Is /fulcrum. It 

•ametimes remains opaoue i! ® ®e h- 12.) punctol so that the come, is again 

mue after the wound is healed Cm ,1^ ‘‘®‘r®"®'®"®'>iameterA.attl.es.medist«.ee 
’ Irom the sclerotic coat at which it had been entered on 

the 
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tv ihe DU- the opposite side (fig. IJ.) 
eases of the blade of the knife has cat perpendicularly, or very nearly 
. . so, to the spherical surface of the come&, and the gradual 

Of the in- thickening of the knife, by filling up the wound as fast 
ewionofthe^ it is made, prevents ady of the aqueous humour from 
coraoa. making its escape. Tlie eye is now completely secured 
tvith the knife, and the assistant who has been support- 
ing the upper eyelid, should receive a signal from the 
operator, to take away all pressure from the eyeball, and 
merely to support the eyelid sufficiently to allow the in- 
ferior half of the cornea to be seen. When the knife 
has been pushed forward a little way, as is represented 
in fig. 15. the incision is to be finished by turning 
round the blade on its axis, and thus keeping the edge 
turned outwards, in such a manner, that the remaining 
part of the incision is made a straight line, and there- 
fore nearly perpendicular to the lamellae of the cornea 
(fig. 13. c). Whenever the last step of the operation 
is begun, the aqueous humour begins to escape, which 
allows the knife to cut the cornea readily and in any 
direction. 

Supposing, therefore, that the cornea, instead of being 
spherical, were a plain surface, the incision now de- 
scribed would be represented by the lines o, and r, 
fig. 13. •, but as it is a segment of a sphere, the form will 
more resemble that represented in fig. 14.5 at least this 
is the form of the incision which the operator should 
have in view when performing the operation. By the 
inspection of these figures (13 and 14), it appears, 

1. That a large portion or ring of the cornea is left 
attached to the sclerotic coat, and must form, from its 
thickness, a complete support to the iris. 

2. That as the incision is made throughout nearly per- 
pendicular to the lamellae of the cornea, the length of 
the incision of the internal lamella will be nearly equal 
to that of the external one, and will he greater than 
when it is made in the usual manner, by the s^icir- 
cular incision j and consequently the cataract will be 
more easily extracted through it. 

3. The^ upper edge of the internal incision is at a 
greater distance from, or further below the edges of the 
pupil. 

4. As the flap of the cornea is very small, the exter- 
nal edge thick, and not easily moveable, or apt to be 
caught by the motion of the eyelids, the edges of the 
incision are not liable to be displaced, and consequently 
tlie wound has a much better chance of uniting by ad- 
hesion. 

Lastly, the cicatrix which remains is scarcely percep- 
Uble, and cannot even be distinguished when the cornea 
is looked upon in a direction perpendicular to its sur- 
face. The incision sliould be made so that the inferior 
edge of the wound (fig. 3. c) is half way between the 
orcumference of the -cornea and the edge of the pupil, 
supposing the pupil to be in a moderate state of dilata- 
tion. Xf it be made nearer to the sclerotic coat, then the 
advantages to be expected from this mode of operating 
will be lost j and on the other hand, if it be made at 
too great a distance from the sclerotic coat, and conse- 
quently too near the pupH, the edge of the pupil will 
^ apt to pass through between the lips of the wound. 
In one case in which this accident happened, partly on 
account of the incision being at too great a dlslanee 
from the sclerotic coat, and also from the knife having 
f>een entwd tw far above the transverse diameter of 
VoL. XX. Part L f 
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By these two incisions the the cornea, the wound was long In uniting, and after itOf tbcDis 



was healed, the pupil remained very irregular and con-ea^es of lUc 
tracted. 

In making the incision of the cornea in the manner 
that has been directed, another circumstance also parti- 
cularly deserves notice, which is, that after having punc- 
tured both sides of the cornea, in giving the knife the 
motion round its axis, some of the aqueous humour 
escapes, and there is a great risk of a fold of the iris 
turning over the cutting edge of the knife. An opera- 
tor who meets with this for the first time, is apt to think 
a wound of the iris is inevitable ^ but if he cautiously 
stops the progress of the knife by gliding the point 
of the fore-finger over the cornea, and pressing the iria 
from its edge, the incision may be completed with per- 
fect safety. 

It sometimes happens that after thc knife has entered 
the cornea, the eyeball makes a sudden motion inwards, 
towards the nose, and a considerable part of the cornea 
is thns thrown out of view. This accident happens 
either from a fault in the operator or his assistant, and 
ought to be particularly guarded against ; for when it 
has taken place, it is irremediable. When this hap- 
pens, the operator must not attempt to proceed any fur- 
ther, but immediately withdraw the knife, allow the 
wound of the cornea to heal, the aqueous humour to be 
regenerated, and after any slight inflammation which 
might succeed, has gone off, the operation may be a 
second time attempted without any additional risk. 

It sometimes happens that, on puncturing the cornea 
on the nasal side, the point of the knife does not come 
through at the proper distance from the sclerotic coat. 

If it pass throDgh too near the centre of the cornea, as is 
represented in Plate DXVII. fig. 17. considerable dis- 
advantage arises; for besides the incision being toe 
small, so that the lens is extracted with difficulty, the 
eye is apt to receive considerable injury, and the cica- 
trix afterwards to interfere with vision. When this 
accident happens, it will be the most prudent practice 
to proceed no further in the operation, but to allow the 
wound to beal by adhesion, so that a second operation 
might be afterwards attempted with all the advantages 
of a first attempt. It is astonishing the rapidity with 
which a wound of the cornea made by a cutting instrn- 
roent heals, and except it be very large, scarcely can 
the most acute eye detect any cicatrix. It is therefore 
much more prudent, whenever any fault in the incision 
arises, that the wound be allowed to reunite, so that 
afterwards a second operation may be successfully per- 
formed, instead of attempting by scissars or othfer in- 
strumeots to correct any bungling. If the knife passes 
through the cornea too close to the sclerotic coat, it is 
not attended with sneb bail eflects as when it passes too 
far from it ; and was it not for the danger of wounding 
the iris, it would be advisable in all cases to lay it 
down as a general rule to make the knife come out very 

4 



close to the sclerotic coat. 

Of the Mode of opening the Capsule of the Lens, 
After the operator has completed the incision of the 
cornea, he should make a pause, and allow the patient 
to compose himself a little, in case of any involuntary 
motion of the eyeball injuring any part of its structure. 
It sometimes happens, indeed, that the moment the in- 
cision of the cornea is finished, the lens suddenly follows 
N tbo 



See fig. 1 3. 
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Of the f)i«- the knife j but this Is a clrcamstance never to be wished 
earn ofUic for, as the same cause which throws out the lens may 
t also push after it some of the vitreous humour. When 

the incision of the cornea is finished, aud nothing has 
escaped but the aqueous humour, the patient should be 
directed to turn his eye from the light, and to keep bis 
eyelids shut,^ taking great care not to squeeze them, so 
that the pupil may be allowed to dilate. In most sur- 
gical operations, particularly those attended with much 
pain, it is of importance to finish them as quickly as pos- 
sible. This, however, is not the case in the extraction of 
the cataract. It will be in general found that the severity 
of an injury done to any part of the body depends, not 
only on its extent, but on the sudden manner in which it 
18 infiicted. Thus, a small drop of blood suddenly effu- 
sed on the surface of the brain, often produces a series of 
much more distressing symptoms than a large collection 
of purulent matter in that organ. It Is therefore rea- 
sonable to expect that if the diff*erent steps of the opera- 
tion for the extraction of the cataract are gone through 
in a rapid manner, the eye will be much more injured 
tli^an If the same o^ration be performed more slowly. 
1 here IS another advantage too, derived from perform- 
ing the operation in a cautious manner 5 by holding the 
eye firmly for some time, the muscles become fatigued, 

I* thf ‘I*' "hen 

IS the greatest danger of injuring the organ, the oower 
M^« of «f resistance to, Uie operator is much dii^ished. ^ 

Pnne-in the capsule of the crystalline lens, so that the 1^ 
may bo brought through the pupil. On openinir the eve 
hds, It will generally be found that the pLl hw a retv 
^regular appearance, which an ineiperieLd observe 

th7ughT?uch accTdSsTp^^^^^^^ 
ofe^UketTev^ d ‘h 'y*'**'’ 

.so. 

the capsule should Ire punctured «« “'""f ‘ 

point of this instrument. b orferthaT^.^”” .“■* 

• may be made into it Wh^n fi i ^ large opening 

«huVbene::i:ai,2;ieri 

if one puncture be made enffi • i ^ texture, 
allow itself to c’^e 

ducing the curette moderaf^ « ^ asily. Before intro- 
the eyeball, which has the efFeLr***^ 

«yo «V<iy;but aU of ‘be 

I«rt of the instrument (c) is th^n to * j convex 
the wound of the cornea'^ and ^ “‘f'w'ucedthroiigh 
P«t of the irepil. Whe^ U .‘b* «ntrel 

curvature of the instrument t ^ ‘b* pupil, from the 
handle will place the point’ unJIf'^{h'“* “""' ‘'’® 

crystalline lens, and by pushino^h ‘be capsule of the 
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= mu DO readily punctured Ti • 'he 

th« the point of this instrument h. '* necessary 
««le i a rounded point wilUm ^ *"<> Wi- 

P“”ctnr>ng the capsule ; whilst fr” ?l!- ‘r® P’“‘Poses of 
^ less danger of wounding the^ ‘b®r» "ill 

motion of the eyeball, littU^” ""'*Pected 
7 mile force is necessary 
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to puncture the capsale, and when the point of the co-ortleD» 
rette passes through it, it gives the sensation as if punc-e«ie«dtk 
tunn^ a piece of very fine paper with a pin. ^ 

This part of the operation we have often found to be 
one of the most difficult } for in many patients the eye 
becomes extremely unsteady, and whenever an attempt 
is made to hold it firm, or introduce the point of the cu- 
rette, the eyeliall is immediately rolled upwards uoder 
the roof of the orbiL The eyeball, too, is apt to make 
some untoward motion, after the point of the curette hu 
been introduced into the anterior chamber ^ so that if 
the operator be not on bis nard, the iris may be caught 
and torn by the point of the curette. In one case 
where, after the point of the curette was introdoced 
through the pupil, the eye turned suddeoly upwards, 
and the booked part of the iostmment catching the ed« 
of the iris, pulled it downwards, though fortunaldly 
without trariug it. 

Mode of Extractiiig the Lens. 

Whenever the capsule of the lens is punctnied, the 
lens in many cases begins to move forward, and the 
pupil to dilate. The operator, carefully watching this 
change, should keep up an equal mud moderate pressure 
upon the eyeball, which will assist the lens in getting 
throngh the pupil. Whilst the lens is making its escape, 
and ap^an to press very much on the inferior part of 
the pupil, the iris should be supported by the back of 
the spoon, (fi Plate DXVII. fig. 19.) which is gene- 
rally, for conveniency, fixed upon the opposite end of the 
handle of the curette. In applying the pressure on the 
eyeball, it is of great importance that it be kept up uni- 
lormly, and it should always be proportioned to the ef* 
fects which it appears to produce on the dilatation of 
the pupil. In most cases a very moderate pressure inll 
be found to answer the purpose. I1V0 have met with 
other instances, however, where it was necessary to 
compress the eye with a good deal of force, before it 
was possible to remove the lens. 

• small portion of opaqi\e lens which now remains 
in the capsule, or on its surface, must be extracted by 
means of a small scoop. When the fiwgnicnt lies on 
the surface of the capsule, or in any part of the anterior 
chamber, it is in general easily removed \ but when the 
opaque body remains within the capsule, it becomes ne- 
cessaiy, that the scoop should enter the capsule through 
the opening which was made in it. When this opening 
18 arge and wide, the scoop will easily get in, and resch 
the opaque fragment 5 but, on the contrary, when the 
opening IS small, the scoop may be moved about in 
every direction, in hopes of laying bold of it| 
e scoop 18 on the outside of the capsule, and^ can- 
no procure an entrance. It has happened accordinglyi 
a every endeavour to extract the remaining fragment 
as een froitless, and in such oases it was supposed by 
to adhere to the capsule. It was wort 
probable, however, that the capsule had not been luf- 
r opened, and that the scoop could not reach the 



the ii7 that the scoop 
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r ‘ case** however, it is an 

1^ ®* ‘“Pprt«nce, completely to remove the op«q»» 
^ 7 ; for though any remaining portion, he nltimat** 
17 absorbed, yet in the mean time the operation » by 
0 means so complete as it wonid have been, had no- 
thing been allowed to remain. It has been advised by 
o®e> (and the practice has certainly been attend^ 
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Of the nu with gool] efiecls), that after the principal part of the 
iti «Ahc« of the|g^jj jg j-emoved, any fragments which may remain, and 
1 . which are not visible, may be brought into view by 

shutting, and cautiously rubbing the eye-lids with the 
n finger. 

O/* (Ae Extraction of the Capsule, 

When, after the crystalline lens is removed, the cap- 
sule is found to be opaque, it is absoluteW necessary that 
it be at the same time taken away. Opacities of the 
capsule are generally situated in its anterior parts, which 
renders the removal of them much more practicable. 
The forceps for this purpose (Plate DXVIL fig. 9.) 
are to be cautiously introduced through the wound of 
the cornea and pupil, and any opaque portion laid hold 
of, and cautiously removed. It has been observed that 
though the capsule did not appear opaque during the 
operation, yet in consequence of inflammation, which 
occurs more or less afterwards, the capsule has become 
opaque. This circumstance has led to a proposal, that 
in all cases the capsule should be extracted along with 
the opaque lens. From the natural structure of the eye, 
and the strong adhesion which exists between the poste- 
rior part of the capsule of the lens and the interior por- 
tion of the capsule of the vitreous humour, it would ap- 
pear impracticable to separate them from each other, so 
as to extract the capsule entire. Many cases, however, 
are recorded hy diflerent authors, where, in performing 
the common operation, the lens inclosed in its capsule 
has made its escape. In these cases, however, it is 
probable, that the natural adhesion between the capsules 
of the two humours had been destroyed by some mor- 
bid alteration of structure. Such cases have probably 
been the cause of the proposal to extract in all cases 
the capsule of the lens. Mr Beer, a celebrated oculist 
* Vienna, has published a work *, in order to recom- 

mend and describe the mode in which such an operation 
should be performed. After some general observations 
on the bad consequences which arise from portions of 
the capsule remaining behind after the lens is remov- 
ed, be describes his mode of operating in the following 
words. 

“ Immediately after dividing the cornea, I dilate the 
pupil as much as possible, by a gentle pressure on the 
e^ball with the finger. I then introduce the lancet 
(Plate DXVII. fi^, through the wound of the 
cornea, and plunge it into the lens ; one surface being 
tnrned upwards, and the other downwards, so that none 
of the lancet is visible. It is particularly to be recom- 
mended to the instrument-maker, that this lancet have 
a pretty thick body, by which means, the moment of 
introducing it, the lens will be somewhat pressed hack, 
and iU weak anterior adhesion will be separated. The 
lancet must now, when in the middle of the lens, be 
moved upwards and downwards, in order to divide its 
connections above and below. Lastly, the instrument 
must be turned suddenly on its axis, and moved to the 
inner angle of the eye, and then drawn out in a straight 
direction. The lens often follows with its capsule, im- 
mediately after the l^cet is withdrawn, or at least it 
comn out quite easily, along with its capsules, on a 
continued pressure of the finger. There is not merely 
a sleight of hand, which must be carefully observed in 
the use of the lancet; experience has taught me many 
precautions which most not be neglected the moment 
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that the lens comes out, otherwise the capsule may be or the DN- 
very easily robbed oflT from the lens, either in passing of tb« 
the pupil, or in the wound of the cornea. . , 

“ In order to avoid this, the opening of the cornea 
should be made as large as possible, and it is best to di- 
vide two-thirds of it ; thereby the operator has the fol- 
lowing advantages. 

** 1. The pupil dilates of itself after the division of 
the cornea by the pressing forward of the lens ; and 
this dilatation may be easily increased by the slightest 
pressure. 

2. The more the pupil is dilated, the better the ope- 
rator can observe 4 he management of the lancet ; he can 
move bis instrument more freely in different directions 
in the lens, and consequently separate more quickly and 
more surely, the lens along with the capsule, from all 
its connections. 

** 3. The lens with its capsule passes more easily 
through the pupil, the wider the opening in the cornea, 

(which indeed requires in most cases much space), and 
the further and more easily the pupil dilates, the less 
danger there is of the capsule being separated on com- 
ing out. If the wound of the cornea is small, the cap- 
sule will be either separated from the lens in the pupil, 
or in the wound of the cornea, or passed hack again 
either entirely, or at least partly, into the posterior 
chamber of the eye.” 

To those who are accustomed to perform operations 
on the eye, the method which we have detailed will at 
once appear to be difficult, extremely dangerous, and in 
many cases totally impracticable. The causes of failure 
in the operation for cataract seldom arise from an opa- 
city of the capsule of the lens, and when this does occur, 
it is always in consequence of a violent or long-continu- 
ed inflammation of tlie eyeball. Whenever, therefore, 
the inflammation which takes place after the operation 
is checked by proper remedies, a cataract of the capsule 
will seldom be met with. 

Of the Treatment after the Operation. 

After the lens has been extracted, and the eyelids al- 
lowed to remain shut for a short time, the eye ought to 
be examined, in order to ascertain that the edges of the 
wound of the cornea are in their proper place ; that no 
portion of the iris has passed through it, and that the pu- 
pil is quite regular. When the incision of the cornea is 
made in the manner and of the size already described, 
the edges of the wound, from their firmness and thick- 
ness, accurately apply themselves to each other ; and 
if the iris has sustained no injury, it will remain in its 
natural situation, and the pupil will become perfectly 
circular. When the pupil is not regular, it has been 
generally recommended to expose the eye to a bright 
light, in order to make it contract, and thus detach it 
from any part to which it might have adhered. When 
a portion of the iris protrudes through the wound, this 
generally arises, not from any injury in that part, but 
in consequence of the incision of the cornea having been 
made too large. If the incision be more than semicir- 
cular, (or two-thirds of the circumference of the cornea 
as directed by Mr Beer) this accident will almost con- 
stantly happen ; and when it does take place, can never, 
as far as we know, be remedied. In such cases the 
operator should be careful not even to attempt with the 
spoon, nor any such instrnment, to replace the prolapred 
N a iri«> 
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Of ihc Dis- iris ; for it has always been observed, that attempts of 
eases of the this kind are fruitless and never fail to increase the in- 
L ^ 0 -nimation which succeeds the operation. 

In applying the nccassary compresses and bandages on 
the eye, the objects to be held in view are, to keep the 
eyelids in such a position, that they cannot disturb the 
wound of the cornea hy^ their motion, and that the eye 
be not exposed to any light. The upper eyelid will be 
completely secured, by placing over it, and in the hoU 
low of the orbit, a small stripe of wet caddis. The piece 
01 caddis should not be so large as to press much upon 
the eye, ami from its being wet, it will be readily kept 
in Its situation. Above the caddis should be placed a 
piece of linen covered with simple ointment, large enough 
to cover both eyes j and this may be secured by one 
turn of a bandage round the head. In applying the 
bandage, care should be taken to place it so that the 
pins are put in at the forehead and temples. The con- 
veniency of this will be afterwards found, the bandage 
being easily removed without moving the patient’s 
head from the pillow. The patient should now he put 
cautiously to bed, and his head kept extremely low. 

that no light may pass through the bandage to the eve! 

patient has become composed, he should be bled in the 

sh™ld k ""j ^ “*® that 

should be deemed a proper precaution. Rest, quiet- 

the first day after the operation ; the patient should U 
caddinil’ ^ P®"®** compress of wet 

er necessary ;Tt" fit !°"E- 
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We have often remarked, after ibis operation, (bat evenof tb< K«. 
in those cases where no bleeding is necessary, the pulse mw* of ik 
becomes unusually full. This symptom alone would not, 
tlierefore, be sufficient to warrant us in proceeding far 
in adopting such a practice. We have long believed, 
that the success of all surgical operations, depends much 
on the adoption of the means to prevent any inflamma- 
tory action. The danger of amputation, and such ope- 
rations in a vigorous and healthy constitution, is well 
known \ it is equally well known the speedy recovery 
of patients from operations, who have been much debili- 
tated from previous disease j and we have repeatedly re- 
marked that patients who have lost much blood from 
some accident, after an operation, have recovered much 
more speedily than those to whom no such accident bad 
happened. Aware of these circumstances, we have in- 
variably adopted rigorously the depletive system after 
the operation for the cataract ; and in many of those 
patients from whom a very considerable quantity of 
blood has at difierent periods been taken, we have ob- 
served that the success of the operation has been more 
speedy and more complete. The surgeon will sometimes 
find cases where, from the mildness of the symptoms, be 
18 led to hesitate on the propriety of bleeding. In such 
a Situation it is the safest plan to have recourse to it ; 
tor in ^neral, wherever no symptoms have arisen which 
may indicate the impropriety of such a practice, if it ba 
not useful, it is at least never followed by any bad con- 
sequences. 

Venesection at the arm is the easiest and best mode of 
blood 5 but should any circumstances occor 
Which render the operation at this place impracticable, 

OP should It be thought necessary to take away the blood 
nearer to the inflamed organ, an opening may be made 
in the temporal artery. For the first two or three nights 
mter the operation, the patient’s arms should be watch- 
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luise Ills nana towaras nis eye, 

or be most gentle stroke upon the eye, even several 
ays alter this operation, is attended with most cxcru- 
la mg pain, jg generally succeeded by violent in- 
ammation. The patient should be enjoined to lie on 

tliP 

hfad r hours he may be allowed to raise hit 

dnwn ** I * height. Most authors who have laid 
rected^tbTt .®P«tation, have di- 
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may be produced which micrlit r various efi*ects however fn operation. We have, 

vours to restore the uatienf*, ®ndea- most iTnrfi practice attended with tb« 

the cornea, instead of uniting If’ wound in it nsa effects, and wc have always considered 

a tedious process of sunoura^/ fU ®sion, goes through the vpw principle to be followed, that the eye, from 
gularand contracted j or if there * * becomes irre- to its ^ operation, be gradually restored 

II the pupil, or if an opacity of^hp ‘^^^Ph be allowed f 
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Chap. X. S U R G 

Of the Dis- It has been already mentioned, that on the first day 
«ascs of the after the operation, the wet caddis should be removed, 

. and the eyelids separated and covered with some unctu- 

' ous substance, so that the patient may, from time to 
time, cautiously move the eyelids, provided it gives 
him no uneasiness. The pledget of ointment covering 
the eyes will prevent, during this day, any light from 
entering. 

On the second day the pledget of ointment may be 
removed, and both eyes covered with two or three folds 
of old linen, the patient being directed to bathe his eye 
frequently with a little warm water, so as to remove any 
glutinous or concreted matter from the eyelids. He 
should also continue frequently to move the eyelids, and 
by opening them, to expose the eye to the small quan- 
tity of light which passes through the linen. Ou the 
following days, the light is to be admitted more and 
more freely into the room, and by degrees the patient 
will find that he is able to look down upon the bed- 
clothes, or any large object without uneasiness. People 
are often apt, from the joy which they fbel in having 
their sight restored, to make too much use of the eye, 
and to render it weak and painful. Too much care, 
however, cannot be taken, to avoid any accident of 
this kind •, and though the patient may feel his eye 
perfectly easy, and has no other complaint, yet it is al- 
ways prudent to confine him to his bed for the first six 
or eight days. After the second or third day he may 
raise the head or body sarfely in bed j but we have re- 
peatedly observed that when patients began to sit up 
early, and particularly when they approached too near 
a fire, they have been seized with a peculiar head*- 
ach and inflammation of the eye, which were at- 
tended with much distress, and very difficult to remove. 
In ten or twelve days after the operation, the patient 
IS commonly able to use the eye with considerable free- 
dom, and to look even at minute objects without pain 
or uneasiness. It sometimes happens that after this pe- 
riod, a slight irritability of the eye remains, but this in 
general is speedily removed by the use of the vinous 
tincture of opium, or sometimes by the application of a 
weak ointment composed of the red oxide of mercury. 
The application of the vinous tincture of opium will be 
found peculiarly useful j and we have known many in- 
stances of patients who have undergone this operation, 
who were frequently, for a long time afterwards, attack- 
ed with slight pain or inflammation of the eye, which 
were always speedily and completely removed by the 
use of this medicine, ’it is scarcely necessary to observe 
that during the whole of the after treatment, the anti- 
phlogistic regimen should be rigidly pursued, and that 
the patient should avoid every kind of food which from 
experience be knows to be apt to disagree with him j 
and that above all he should abstain from the use of wine 
and spirituous liquors of every description. 

Oy Couc/ung, 

By this operation the lens is depressed from its natn- 
ral situation behind the pupil, by introducing a needle 
into the posterior chamber. 

The operation may be performed by introducing a 
needle (Plate DXyil. fig. 20.) through the sclero- 
tic coat, about two lines distant from its junction with 
the coimea. The point of the needle is to be directed 
immediately over the opaque lens, and the kns to be 
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depressed a little with the convex surface of the end of of the Dis- 
the needle. The point is to be pushed in a transverse eases of the 
direction as far as the inner edge of thfe lens. Then the 
operator is to incline the handle of the instrument to- ^ 
wards himself, by which means its point will be direct- 
ed through the capsule into the substance of tlie opaque 
lens, and by inclining the needle downward and back- 
ward, the former will be lacerated and conveyed with 
the latter deeply into the vitreous humour. The treat- 
ment to be employed after couching is similar to that 
after extraction. 

Sect. XI. O/* the Fistula Lacrymalis. 

When the lacrymal sac is distended with a puriforni 
fluid, or when it has ulcerated, and the tears do not 
pass freely down the nasal duct, the disease is called Jis» 
tula lacrymalis* In the first stage of the disease, a di- 
stinct tumor is formed in the situation of the sac, out of 
which, when compressed, a quantity of puriform fluid 
flows upon the eyeball through the puncture, or some of 
it passes through the nose. In the second stage of the 
disease, the integuments covering the sac ulcerate, and 
the puriform fluid and tears are constantly oozing through 
a fistulous opening. The eyelids are affected most com- 
monly in the second stage of the disease, and sometimes 
also in the first, though not always. From the affection 
of the internal palpebral membrane, Scarpa has suppos- 
ed that all the purifonn fluid contained in the sac was 
secreted by it, but this does not always happen. 

When the disease has originated in the 
mucous membrane of the eyelids, applications to it alone 
will be sufficient to remove the accumulation in the sac. 

A collyrium of the oxymuriate of mercury, and the daily 
application of the ointment of Janin, or of an ointment 
composed of the red oxide of mercury, are well suited 
for this purpose. When the sac has been the original 
seat of the disease, a solution of corrosive sublimate, ace- 
tite of zinc or of lead, will be useful, and these may be 
Qsed by allowing them to be absorbed by the puncta in- 
to the sac, along with the tears, or by injecting tlienl 
into the puncta by a proper syringe, (see Plate DXVII, 
fig. 23.). 

If there be a complete obstruction in the nasal duct, 
these remedies generally fail, and it becomes necessary 
to open the sac, and remove the cause of obstruction 
in the duct. The sac may be readily opened by 
plunging a common lancet Iilto it while distended 
with matter. The sac should then be examined with 
a probe, and the probe passed down into the nose in the 
direction of the natural canal. A surgeon well acquaint- 
ed with the situation and direction of the duct, can 
never fail in introducing the probe ; for we never met 
with any case where the obstruction could not be over- 
come. A style, (Plate DXVII. fig. 24.) such as has 
been recommended by Mr Ware, is to be introduced in 
place of the probe, and allowed to remain until the ca- 
nal is quite open. When the parts around the sac ap- 
pear healthy, the style may be withdrawn, and the 
opening of the sac then heals. In many cases the dis- 
ease returns, and in such, after the parts are a second 
time healthy, a tube (Plate DXVII. fig. 25.) may be 
introduced and allowed to remain during life. This 
operation requires that there be a free external opening, 
and that the bead of the tube be pressed completely 

down 
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Of the Oil- below the edge of the skin. Generally the ex- 
of the temal opening heals In a few days. When the sac has 
t ■ ulcerated, there will generally be found some sinuses in 

the integuments covering the sac, all which should be 
freely laid open, and the style introduced as iu the 
former case. After the skin and sac are apparently 
healthy, the tube may be introduced as in the former 
case. Besides the use of the style, it is also requisite 
to apply the eye-waters and ointments recommended in 
the ni*st stages of the disease. 

Sect. XII. Of the Psorophthalmia, 

In this disease there are numerous small brown co- 
loured eminences formed at the rooU of the cUise of 
botli eyelids, and generally both eyes are affected. The 

scurr.*"\h^'"r“/ ‘•"ge. and hecomes 

ecuUVanS*“ ‘“^™‘’ ”“‘’ tmi a dif- 

ficulty and uneasiness in opening the eyelids, particular- 

mi‘" '*'°®d-ve83els of the internal 

h? numTror^Tv'V” ‘“■‘gi''. and preternatural- 

Of the Ophthalmia Tarsi, 

ij. .Tditt .tr un.T£rs'"' 

gether in the morning and the 

inability to move the^eyelids I ““P'aws of an 

in a bright or dazzling Ught,’„Uhlut *i!^ch‘ ““ 

^ing excited. In other iLtonces Z “"easiness 
fected with scrofulous inflammation tb^* 5**°,“* “*’* 
bomius swell and suppurate the 6**"^" of Mei- 

eyehds lose their nalp f,i™“ ‘>”P °“t. and the 

plying i^"edUteiy"aft^^^^ and ap- 

precipitateointme/t,,eTd^*tls in\T‘‘?^ '*d 

jome cases the disease in the fyel d 7s ^ 

ky. and connected with affections of 7“^ “ggravated 

Weis, and in such the createst at* ^ stomach and 

0/ the Entropion, 
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plasters, compresses, and when in the upper eyelid by o(i1m un- 
fixing the speculum of Pcllier, until such time as tbeeitetoriLc 
wound has healed. In the second case little can be 
done but pulling out from their roots any of the cili* ■ 
which may have taken a wrong direction, and repeal- 
ing the operation whenever they grow again. In the 
third case, the disease may be cured by removing an 
oval portion of the skin the whole length, and close to 
the tarsus, and uniting the wound by one or two stitches 
and adhesive plasters. This operation may be also ad- 
visable along with that of Mr Crampton, when one is 
not sufficient to cure the complaint. 

Chap. XI. 

Of the Diseases of the Ear. 

The functions and structure of die internal mem- 
rane of the external meatus, and also of the eustachiao 
tube and cavity of the tympanum, prove that it belongs 
o the mucous system, aud that it it not a continuation 
o be p^iosteum as many anatomists have supposeA 
e analogy in the diseam of this organ prove the 
#»rTu * l" affections of the pituitary membrane 

of the pbar^x the ear is always more or less affected, 

0 ten the function of the organ is much impaireA 
itfl7*** * ^ cavity and membrane of tbc 

^ similar structure to those found in other 
mni-rk * It is also subject to hsc- 

aunnn*^**** it bccomos inflamed, instead of 

form place, there is a discharge of a pun* 

ed in inflammation of the urethra, nose, &c.* «Seefr 

the mcnobraoc of the ear is also subject 

nal as t of diickening and contraction of the 

&c. i7 ^ 

This xoB 0^ *ong continued inflammation t*f See 

has bepn ^ ooDclude from analogy, but the faettwt*®/ 
the body ^ °“i® *®*^»*^* Bichat <l»MectedJ^ 

life to a^burT ***** Wn exposed during hisJJ^ 

found a d*®cbarge from the e^ in which bc"^ 

of the tvmZn *”*L^*^ ® thickening of the membrane 
^^the tympanum, but no mark of ejodon could be dc 

o»iy w”whi7X« ?** 

of wax in the mi»«t relieve, is a collection 

bo determined bv t^ presence can always 

be removed K,r /• .“**Poolion of the ear j and it can 

water into the7.r'for^*fi*“ ^"i? 

wards syringing " •“«*«•»« "*gl>t». aftfr- 

which may L £-r“‘ j wax, an operation 

presented’^in l^teTxVfT’y* V '’r 

P>Pe »f considerable “* ^ * 

Chap. XIL 

^ ^ Diaeases of the Nertoot Ststem. 

Sect. I. Getural Rem^h, „„ Ptaholegg of tie 
Serves, 

onder the claM***^f ^*»eascs have been considered 
been tW«ni nn ***^ ®®cb obscurity baf 

^ on this department of medical scfence. 

fironn 
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or the Dis- from our imperfect knowledge of the laws which rega- 
eates of the late this part of the natural system, and from mere symp- 
Nenroui toms having often been considered as primary affections. 
. . , Pathological investigations have been also unsuc- 

' cessful ; and in only a few cases has the most skilful 
anatomist been able to detect any morbid alteration of 
structure in nerves, which, during life, had been the 
scat of agonizing disease. In a few cases, where tu- 
mors have been found growing in their substance, it is 
not unlikely, that the cellular structure, connecting 
their fibrillse, has been the part first affected. Their 
arteries and veins are subject to the diseases of these 
vessels in other organs ; we have seen an aneurismal 
tumor as big as a hazel nut formed in .the nutrient ar- 
tery of the popliteal nerve j and Bichfit mentions hav- 
ing seen the veins of the sciatic nerve varicose in a pa- 
ralytic limb. Sir £. Home has described in the Phi- 
losophical Transactions a particular tumor of one of the 
axillary nerves, in which it is difficult to ascertain if 
the medullary portion be affected ; and in the Encyclo^ 
pedie Methodiqve there is a description of a case of dis-; 
ease, resembling, in some respects, that mentioned. 
The disease was in the middle of the radial nerve \ 
and as the hand had neither lost its sensibility nor the 
movement of any of the fingers, this circumstance led 
to the supposition, that the medullary portion of the 
nerve was not affected, but merely its neurUema, In 
the fungus hemaiodes^ it is by no means improbable 
that there is a morbid alteration in the medullary mat- 
ter of the nerves j though this fact can only be deter- 
mined by an accurate examination of the disease in va- 
rious organs. 

Most diseases belonging to this system have been ful- 
ly treated of in the article Medicine. There is only 
one which becomes an object of surgical treatment. 

Sect. II. Of the Tic Doleureux (Nevralgie). 

Affections of this kind are distinguished by the na- 
ture of the pain, which is sharp, gnawing, and, particu- 
larly at its .commencement, accompanied with torpor, 
and sometimes with pulsations. It is attended with no 
heat or redness, or any tension or swelling of the part. 
It comes on in paroxysms, more or less long, and at 
different intervals. Sometimes the attack is periodi- 
cal. 

The pain is always fixed m the trunk or branch of 
a nerve •, and, during the paroxysm, it darts from the 
part first affected ib^rough all the ramifications of the 
nerve. 

Many nerves of the body have been found affected 
with this disease. The first pair of the loins (nevralgie 
ilio-scrotale), the posterior crural (ischias nervosa pos- 
tica), the crural, but particularly the nerves of the face 
are subject to it. When the disease affects the face, it 
is generally situated either in the frontal nerve, in the 
infra-orbitar nerve, or in the submental nerve. Some- 
times tbe pain affects not only all the branches of these 
nerves, but it extends to their anastomosing branches, 
and spreads to one or more of the trunks. 

This disease appears to be produced from a variety 
of causes, according to which its symptoms are varied. 
Sometimes it has been known to succeed a local irrita- 
tion, such as an injury on the trunk of the nerve \ and 
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in other cases, tbe affection of the particular nerve is Of Meroiir. 
sympathetic of a disease in some distant organ. ^ * 

In some instances we have observed this disease arise 
from an affection of the primse vise ; so that in all cases 
it becomes tbe first object of tbe surgeon to trace tbe 
cause of the disease. 

TreatmenU — When the stomach or intestinal canal 
are disordered, along with the particular affection of tlie 
nerve, the nervous affection will often cease when they 
are restored to their natural state. This is to be ac- 
complished in most cases by emetics, and a course of 
laxative medicines, pursued according to the qualities 
and quantity of the evacuated matter. 

In some cases, particularly in the affection of tbe 
frontal nerve, we have found great relief from tbe re- 
peated application of small blisters over tbe nervous 
trunk. In some instances, too, the patients have expe- 
rienced great relief, and have even completely recover- 
ed, by a continued attention to a very spare vegetable 
diet, or to a milk diet. The celebrated Marmontel was • 
a remarkable instance of this kind. 

There are, however, cases where these means fail, . 
and where tbe disease appears to depend on some fixed 
cause of irritation in tbe affected nervous trank. In 
such cases, it is the usual practice to divide tbe trunk 
t)f the nerve. This operation generally gives instant 
relief ; but its effects have, we believe, in most cases, . 
been but of short duration. It is a fact completely 
established, that the ramifications of the nervous as well 
as of tbe vascular system, though divided, are gradually 
regenerated. The numerous anastomoses preserve the 
life of the part on which the divided trunk was distri- 
buted, and tbe divided edges of the trunk gradually 
coalesce } so that tbe nerve is again able to perform its 
natural functions. This reunion of tbe nerves does not * 
take place so rapidly as we observe it in the arteries, in 
the skin, cellular membrane, or muscle ^ and months 
elapse before it is completed : but, from this reunion, 
it is probable, that the morbid action in tic doleurenx, 
of the nature of which we are ignorant, tbe operation, ia 
most cases at least, brings merely temporary relief. 

When the operation is to be performed, tbe necessary 
steps are extremely simple. Some have contented them- 
selves with introducing a sharp-pointed bistoury through 
the integuments towards one side of the exit of ffie nerve, 
passing the point underneath it, and then dividing It ^ 
thus leaving only a small puncture of the skin. 

When, however, tbe operation is done in this man- 
ner, the divided extremities, from being separated only 
a little way, are apt Immediately to reunite ; a circum- 
stance which should be prevented. We could therefore 
advise that a free incision be made immediately above 
the nerve ^ that the nerve be completely divided, and 
either a portion cut altogether away, or the divided ex- 
tremities separated to a distance, and the wound allow- 
ed to heal by suppuration. 

Chap. XIII.' 

Of Hernia. 

The word hernia has been used to signify a protrusion 
of any viscus, from its proper cavity ^ but we shall only ^ 
treat in this place of abdominal hernia. The viscera of 
this cavity are most frequently protruded at the inguinal 

and 
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Of n cmire. ahd crural riflgs and the umbilicus. They, however 
' \r^ protrude also at the foramen ovale^ at the pertnctum^ 

through the isc/tiatic notch^ and diaphrafrm. 

The names that have been given to different kinds 
of hernia, have been derived both from the contents of 
the hernia, and from its situation. If they contain omen- 
tum only, they are called omental hernia^ or epiploceU ; 
li only intestine, intestinal hernia j if both, omentum 
and intestine, entero-epiplocele ; if the stomach is con- 
tained in the tumor, gastrocele ; if Uie liver, hepatocele; 
It the bladder, cystocele ; if the uterus, hysterocele. 

Ihe peritonaeum generally protrudes prior to any of 
the viscera, forming a bag called the hernial sac, in 
which the protruded viscera are afterwards contained. 
Ihe protruded portion of peritonaeum is not dragged 
from its natural situation, but becomes elongated by 
gradual distension ; and it is usually not only lengthen- 
ed, but more or less thickened. 

Sect. I. Of the Inguinal Hernia. 

In an inguinal liernia, the protruded vireui enters the 
oWoMina/ ring, passes along the inguinal canal, and 

»"g. >"<l goes Into the 
orotum (scrotal hernia), or hursts through the tendon 
of the external oblique muscle (inguino-abdominal). 
Or, It passes hrough the tendon of the transversalis 
(:bVoS„t'!’a“^ «guinalrini 

han the spermaUc chord. It som.timfs appeal oS 

oncM on . J**® ® j'.“ ‘*’0 scrotum of an inguinal hernia 

diMccUou. *”®["®’®^ by dissection, a fascia is found^lying under- 

rufc‘dd:Sn’:fX::o;"‘“nu^^^^ " h 

'r 

!!nThe;:^;c“sfdT^^^ 

generally behind the sac • snm.t‘ * ford lies 

soinetimes on its anterior jiart. OftentL""* *'?*’ r""^ 
cord are split, the euididimis •».«- “ , ®’'®“eIsofthe 
‘he sac, and the artery veins*^ and® K “"f “''*® 

other. Sometimes there are mor“fhan T'”* “‘® 

on the same side. Mr Cooper found ^ 
within the inguinal canal. This .rU ”.°"® ‘wo 
from wearing a truss ®®"’® oases 

the inguinal cfnal, it passes thran^K'fl."’"'™"®'* ®'®“g 

fxtemal oblique muscle The ‘hf 

IS composed of two distinct layer'th '*'’ • " ®“®. 

peritoneal, the other external ^„’d^ "f '"^®"'»> and 
elongation and gradual thiet ’ t P'odiiced by an 
■nnwie * ® aP®“®“mi» of 

the tendon of thrS7vwsair*’*''V*'’’*”**‘'''‘0'*gh 
■the transversalis and oblique muso^ of bolh 
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down into the scrotum. In this case, Mr Cooper ob-OfHeim 
serv’es, that the spermatic cord lies on the upper or out- 
cr part of the sac. The epigastric artery lies on the 
outside of the sac f . f Rkker, 

Ihe inguinal hernia is generally pyriform, small 
wards the ring, and enlarging as it descends. It may 
be distinguished from other swellings of these parts, by* 
the following symptoms : x. "When tke patient is desired 
to cough, tlte tumor becomes immediately distended, 
owing to the pressure of the abdominal muscles forcing 
more of the viscera or of their contents. 

2. vyhen the patient can remember that the tumor used 
to disappear when in the horizontal position. 3. When 
the progress of the tumor has been from the groin 
the scrotum. 4, When the tumor contains intestine, it 
luuform ; and, when pushed up into tlie 
abdomen, it returns with a gurgling noise. ^Vbtn 
omentum is coutained, the tumor is less equal on iu 
surface, receives an impression with the fingers, and 
oes Dot return with a gurgling noise. Must common- 
ft however, both intestine and omentum are contained 
in t e sac. 5. The functions of the viscera are some- 
w at interrupted, producing eructations, sickness, con- 
stipation, colicky pains, and distension of the abdo- 
men. 

The inguinal hemiae ought to be carefully distin- 
guis e from hydrocele of the vaginal coat, from encyst- 
e ydrocele of the spermatic cord, from eulargementt 

0 e t<»ticle, froi^ liasraatocele, and from varicocele. 

IqJ hernia, too, are often combined, particu* 

larly omental hemise. 

Sect. II. Of reducible Inguinal Hcmia^ and of Trusus, 

1 / reducible, irreducible, or strangu- 

t^A ;«*♦ f^t^ucible state, the parts may be retum- 

caiM» tu abdomen. To prevent the es* 

a ^ and the danger of such an accident, 

the he pressure should be applied at the part where 
of the abdomen, to shut the niouth 

nrotniB ^ oppose an effectual resistance to the 
n^es T- accomplish these pur- 

should be ^avc been contrived. The truss 

than is SI ^ steel, and .the spring not stronger 
Pt^sl bowels 5 for, if Se 

applied are * J® abdominal muscles, where it it 

advises\he *"*1 even absorbed. Mr Cooper 

of which si I *”ade of a conical form, the apex 
?here wil t f ""I' "" the sac. But, M 

size of the on T*^*^** variety in the situation and 
will often be^nece® which the hernia passes, it 

pail. The tr ®*** Y *° **’® 

pressure not on Uie””® ‘”i *’•* “I’P''®'* »“ 

out, but unon ii ^ ring where tlie hernia comes 

with U tin "''®^® ‘>>® ®P®r'r>®tic cord, and 

poinVm.v altr‘L'’i"‘ ‘I*® -•’J®"'®" i 

couoh afUr th ^.*^®*®’‘™'"®d, by making the patient 
ing the forth *t ’®''"'J i*®® been reduced, and ascertain- 

should rest. If u 0“ ‘bis point the pad 

en the ino'uln.l • • *’®.*®“ '“rge, and press merely 

through th®e internal®’ 'Vj'" f"®".^'’® •'®'*®'* ‘®?“* 

the inEoinal e i* ^ Abdominal ring, and enter into 
■ngoiual canal. On (he other hand, the pad should 

not 
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Oflnguinalnot be too small, so as to press into the mouth of the 
Hemie. gac and plug it up, for that would prevent all chance 
' ' of a permanent cure j the bowels may be prevented 

from entering into the sac j but the pad will act as a 
dilater or bougie, keep the mouth of the sac constantly 
open, and even increase its diameter. The pad, there- 
fore, ought always to be made of such a size and shape, 
as to make a pressure on the abdominal ring, inguinal 
canal, and inguinal ring. 

% 

Sect. III. Of Irreducible Hernia, 

Hemise become irreducible when the protruded parts 
are suffered to remain long in the hernial sac and in- 
crease much in bulk, when membranous bands form 
across the sac knd entangle its contents, or when an ad- 
hesion takes place between the sac and its contents, or 
amongst the contents themselves. 

Treatment . — In such cases, a bag truss ought to be 
worn, so as to keep up a uniform and steady pressurS 
on the scrotum. The application of ice, too, has been 
known to procure the return of a hernia which appear- 
ed irreducible. 

Sect. IV. Of Strangulated Hernia, 

A hernia is said to be strangulated when not only the 
intestine and omentum are irreducible, but when the 
protruded bowels are inflamed, and when the passage of 
the fseces through the strangulated portion is complete- 
ly interrupted. 

Symptonuk The tumor is attended with considerable pain, which 
sometimes extends through the abdomen, and is often 
situated at the umbilicus. Hiccup and vomiting suc- 
ceed j at first the contents of the stomach only are eva- 
cuated, but afterwards those of the lower portions of the 
alimen.tary canal. The bowels are completely obstruct- 
ed, except that portion below the seat of strangulation. 
The pulse is commonly quick and hard; sometimes, 
however, it is full. If the disease continues, the skin 
covering the tumor becomes discoloured and slightly 
cedematous, and the abdomen tender and tense j the 
pulse becomes small and thready, the countenance has 
an expression of anxiety ; and all these symptoms are 
subject to exacerbations. They are greatly mitigated 
for a while, but soon recur with increased violence. 

After having suffered great pain during the first stage 
of the disease, the patient becomes suddenly easy, and 
the tumor becomes of a purple colour, and has a crack- 
ling feel. The abdomen becomes more tense, a cold 
sweat covers the body, and the pulse is weak and inter- 
mittent. At last the patient, deluded with the hopes 
of a recovery, sinks under the complaint. 

Appear- On dissection, the hernial sac is generally found to 
JhieoUo * quantity of dark bloody serum. The intestine 

■ eo on. jg ^ chocolate brown, with black spots inter- 
spersed over it, which are easily torn ou being touched 
with the finger. The surface is covered with a layer 
of coagulated lymph. Even when the intestine is not 
mortified the colour is extremely dark, but then the 
black spots do not appear. Within the abdomen the 
whole intestinal canal sometimes appears quite natural 5 
a^ other times portions of the intestines appear inflamed, 
and in some rare cases they are glued together by an 
effusion of lymph. 

VoL. X± Part I. t 
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On examining the seat of stricture, it will be found q" In;ru 



to take place either at the abdominal or inguinal ring. HernHe. 
In large hernite, Mr Cooper ha.s remarked that the stric- 
ture is most frequent at the external opening, and then 
it may be often seen from the p.^irticular shape of the 
tumor, a constriction being distinguishable at that part. 

In other cases the stricture is seen at the entrance of the 
spermatic vessels into the inguinal canal*, so that, in 
operating for hernia, it is not siiflicienl to dilate the ex- 
ternal ring, but it becomes necessary to dilate the upper 
part of the canal. 

Treatment.^ln the treatment of strangulated hernia, 
the leading object which is to be kept in view, is to re- 
turn the displaced viscera as speedily as possible, and, 
at the same time, while doing this, to diminish the 
symptoms of inflammation or prevent their accession. 

The first thing to be attempted, except when the tumor Taxis, 
is much inflamed and painful, is the reduction of the 
hernia. In doing thl.s, it is necessary to attend to the 
position of the patient and the mode of applying the 
pressure. The body of the patient should be placed on 
an inclined plane, with the head downwards, and the 
thighs bent towards the trunk of the body. The pres- 
sure which is employed on the tumor should always be 
directed upwards and outwards along the course of the 
spermatic cord, and it may be persevered in from a 
quarter to half an hour. Besides these mechanical 
means, tobacco clysters and cold have been useful in 
accomplishing the reduction. Ice is the easiest and best 
mode of applying cold to hernial tumors ^ but, ^hen 
this cannot be procured, Mr Cooper uses a mixture of 
equal parts of sal ammoniac ^nd nitre. To one pint of 
water in a bladder, ten ounces of the mixed salts are 
added, the bladder tied up, and then laid over the tu- 
mor. If, after four hours, the symptoms become miti- 
gated, and the tumor lessens, this remedy may be per- 
severed in for some time longer j but if they continue 
with equal violence, and the tumor resist every attempt 
to reduction, no further trial should be made of the ap- 
plication. 

The operation which it is now necessary' to perform, Opera\ioa. 
consists in making an incision through the Integuments 
along the upper part of the tumor, making an opening 
into the bernial sac, and extending it, so as to allow 
the contents to be examined, and the fore finger to 
reach tbe seat of stricture. The stricture will be readily 
detected by tbe point of tbe finger, and may be easily 
divided by introducing the bistoury along the finger, 
till the point of it passes below tbe stricture *. A very « 5^^ 
slight pressure of tbe edge of the instrument will be suf- DXIX. 
ficient to divide the stricture, and allow the bowels to 
be returned into tbe abdomen. If merely tlie stricture, 
is divided, and it is never necessary to extend the inci- 
sion further, it is of littlb importance in which direction 
the incision is made; though surgeons have been at 
great pains to point out the dangers which might arise 
were it of too gr^at an extent. 

Sect. V, Of Femoral Hernia. 

In femoral hernia, tbe hernial sac lies beneath the 
crural arch, being pushed through an opening between 
tbe edge of tbe broad insertion of Ponpart*s ligament 
and the pubic side of the femoral vein-f. As the tumor ^ 
enlarges, instead of fidling downwards like the inguinal dxX 
O bmia, 
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Of Femoral passes forwards, and often turns over tlic 

Hernia*, anterior edge of the crural arch. As It proceeds, the 
swelling increases more laterally than upwards or down- 
wards 5 M that it assumes an oblong shape. In the cru- 
ral hernia, the sac has two coverings besides the inte- 
guments ; the superficial fascia of the external oblique 
muscle, and the/a.9ria jr>r(^r7fl of Mr Cooper, which is 
formed by the protrusion of the fascia which naturally 
covers the opening through which the hernia passes, and 
tlie fascia of the crural sheath. The taxis and use of 
trusses are the same in femoral as in inguinal hernia : 
and the same senes of symptoms indicate the necessity 
of an operation in both when strangulated. 

Operation . — Mr Cooper recommends that the inci- 
sion of the integuments be made in the form of a T. be- 
ginning one incision about an inch and a half above the 
crural arch in a line with the middle of the tumor, 
and extending it downwards below the arch, and 
meeting a second incision nearly at right angles with 
the other, the whole length of the tumor. The two 

**il K ^1 ’ of the stricture is to be ascertain- 

ed by the introduction of the point of the fore finirer 

Chip. XIV. 

Of Hare-up. 

Hp of a hare, in tnZ “ f«‘«-"Wanee to the 
though sometimes iU, double^ 

A y a 

IvVnum connectil,g“7e gut*‘to lb ‘ ^ ^he 

•Uvided; ifafore®tooKie°t‘ * “P “ >» 

the parts from being broughi pro»rTy 
he extracted : op when iK- Ao ^ ^®gether, it is to 
hones of the palate if a a ^ssore runs through the 
ject. this m«^ t ’rloved 'tT“" 

Sd’’?o« fi ‘■'o Kn ;L“:r ‘k 

to cnt off a thin portion of* be bp” and 7^** “ 
same thing upon the other side of^tht fi ”P®“ *'’* 

render the whole edges of thVfi “ as to 

V «hieh. if the oXt?o„ t r'*?"P'*‘''y^w; 

ptecewill he separated in fon^like”*^*' P*''f®™ed. a 
ter the ineisloni, have blen ^ ^ .u" '“''‘■'“'d V. Af. 
allowed to bleed freely to be 

when the bleeding has LasTd hT* *.“®*“'"*‘'on ; and 
*"‘",'>'broughfaccurat?tog^^^^^ wound 

state by the twisted suture ^ T?, ^ c ’ ®"‘* '‘®P* •« that 
as near ,, to tbr;.dS T" "“8*“ ‘® be 

lLn°t 7 “*»■• ‘be upp^rfnf *■> 5 another 

^ a ‘bird piS^y * ® * fi"** '*■ ‘be pa. 

r^.Jtalf way between the other i*^®/*"^ '‘® 

In passing them, 
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they ouglit to go rather deeper than half throogh the Anpoa- 
lip, that the edges of the wound may he kept properly boa. 
in intact. An assistant now keeps the parts together, 
while the operator applies a firm waxed ligature first to 
the under pin ; and having made three or four toms 
with it in the form of an eight figure, it should then be 
carried about the second, and in a similar way about the 
third, care being taken that the thread be drawn of a 
proper tightness. When, from a great want of sub- 
stance, the retraction has been considerable, some ad- 
vantage is derived from the use of adhesive Rasters ap- 
plied to the cbeef^s and tied between the pins. During 
the time of the cure the patient should be fed upon 
8|Mon-meat, and prevented from making any exertion 
with the lips, otherwise the cure might be considerably 
retarded. At the end of five or six days the pins may 
be taken out, when the parts will commonlv be found 
completely united. 

^ the case of a donble bare-lip, the operation should 
be first done upon one fissure ; and when a cure is com- 
pleted there, it may be done safely upon the other. 

Chip. XV. 

Of Ampotation. 

There are two modes generally employed for per- 
orming amputation 5 the common operation by two cir- 
cular incisions, and the flap operation. We shall 
tbfgb*^ detail both these modes of operating in the 

The patient should be placed on a table of a conve-Ampit*- 
lent height, in such a manner that the diseased limbtiosof*^ 
may ang over the edge of it, and be secured by an as-*^ 

** before him j the other 

c* ^ ^"rS,**^*”* secured by proper as- 

siBtanU. The tourniquet (see Plate DXVl.) is to 

pAif*^** r” ^^*?l** three or four inches below 
where the femoral artery may be 
fpn. ^ L completely compressed. Dessault pre- 
^ourniquet, the finger of a strong and 
^ enshion^fixed on a handle 
when ” fo** making pressure on the artery 

shonM ° *” readiness, in cate the tourniquet 

nutate becomes necessary to am- 

safely fixed ***** * tourniquet cannot he 

th^n!^;!;!!** ***** determined on the place for 

the limb *"^K**®cnt8, an assistant should grasp 

is toTe drvl 5°’** ^ *»*ove where tbe%kin 

The onerato/?K upwards as far as possible. 

fiR >^***^® (®®e P»*te DXXII. 

and ceilulTr ^ ®**'®*****‘ incision throogh the skiu 

this mav be d ^own to the muscles } and 

by first^malc* °”^* ®*^**®^.**7 one stroke of the knife, or 
der nart nf ®®*®icircular incision round the un- 

upon the nti * *°*^’ afterwards another incision 
'V^en thi*. ;?***^j ***^L corresponding with the former, 
from their ‘.“.teguments retract considerably 

ted from th ®**®ticity, and they are to be separa- 

hnife fal ^***®cted with the point of llie 
to cover tliA ** to Uave a sufficient quantity of skin 
cover the stump. The skin being toned hick, the 

operator, 
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Amputa- operator, by a Second incision carried close to its invert- 
tion. ed edge, cuts the muscles perpendicularly down to the 

* ■■ ■ V ■ bone. During this part of the operation, care should 
be taken to avoid wounding the edge of the skin, by 
tracing attentively the edge of the knife during the 
whole course of the incision. After the muscles are di- 
vided, a considerable retraction takes place, and any 
muscular fibres attached to the periosteum should be 
separated from it by the point of the knife, in order to 
allow the bone to be sawn through as high as possible, 
and thus secure to it a firm fleshy covering. AJl the 
soft parts are next to be drawn upwards as far as their 
separation from the bone will admit of. They are to 
be kept in this situation by an instrument called the re- 
tractorsy until the bone is sawn through. The retrac- 
tor^ be either made of iron plates (see Plate 
DXXIt. fig. 5.), or a piece of linen or leather cut as 
represented in fig. 6. The assistant who uses either 
of these instruments, should take care when he ap- 
plies them, that the soft parts are completely out of 
the reach of the saw, and that they are held back as 
far as the place where the bone is to be divided. Any 
sharp edges which may be left on the end of the bone 
after it has been sawn through, should be taken away 
with pliers, Plate DXXII. fig. 8. The arteries are 
next to be tied, and both the femoral artery and vein 
may be included in one ligatnre. The bleeding being 
stopped, and the wound cleaned, the tourniquet is to 
be altogether taken away, and the soft parts drawn 
down, so as to cover the extremity of the bone. In or- 
der to keep them in this situation, a bandage of thin 
flannel or cotton cloth, not exceeding two inches and a 
half in breadth for an adult, is to make one or two cir- 
cular turns round the body above the ilium j it is then 
to be carried obliquely over the groin, and turned round 
the upper part of the thigh pretty firmly two or three 
times, forming as it were at this place a point of support 
to the muscles and skin. It is afterwards to be passed 
in a spiral manner downwards to near the edge of the 
wound, taking care to pull the soft parts towards the 
stump, whilst applying each turn of the bandage. The 
turns should not be so tight as to cause pain, but suffici- 
ent to keep the parts in the situation in which they are 
placed. The surface of the muscles and the edges of the 
skin are now to be accurately brought ' together in such 
a direction, that the wound forms a straight line, extend- 
ing from the anterior to the posterior aspect of the limb. 
Strips of adhesive plaster, about half an inch in breadth, 
and eight or ten inches in length, should be applied, in 
order to keep the lips of the wound in this position. 
Those over the middle part of the wound ought to be 
put on firstj and great attention Is necessary in their 
application, to prevent the edges of the skin from over- 
lapping and puckering. They should be of such a 
number as completely to cover the surface of the wound, 
leaving only a small opening for the ligatures of the ar- 
teries to be brought out at that part of the wound near- 
est the place where the artery is situated. The wound 
is to be afterwards covered with a piece of linen or cad- 
dis spread with simple ointment, and a compress of fine 
tow laid over it, the whole being secured by a few turns 
of the roller. 

The bedclothes should be kept from pressing upon, 
and coming in contact with the stump, by a frame or 
cradle, as it is called. (See Plate DXXIII. fig. ix.). 
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When this operation is to he performed, the incision Liiiutomy. 

of the integuments may be made, either with a com- -v 

mon scalpel, or with the end of the amputating knife, opera- 
as repi'esented in Plate DXXII. fig. lo. After the skin 
is divided, it is of importance to allow it to retract as 
much as possible, by cutting the fibres of cellular 
membrane wbicb connect it with the fascia of the 
thigh, before dividing the muscles. If the limb be 
much emaciated, the division of the muscles may be also 
made with the scalpel ^ if, on the contrary, the limb be 
bulky, the incision ought to be made by a common am- 
putating knife, in order that the surface of the flaps be 
plain and uniform. After dividing the muscles ob- 
liquely upwards down to the bone, they should be se- 
parated from it a sufficient way, so as to leave enough 
to cover the end of the bone, and they should be 
allowed to contract as much as possible before the 
bone is sawn through. After the limb is ampu- 
tated, and the circular bandage applied, the flaps 
will be found to meet very accurately together, 
and to form a round and smooth stump. From the 
angles of the skin being removed, no puckering or cor- 
ners are left, and the two surfaces and muscles b'eing 
applied to each other, and covering the end of the bone, 
give It a firm and fleshy covering, whereas in amputa- 
tions performed in the common mode, the bone is co- 
vered by integuments alone. The adhesive plasters 
are to be applied in the same manner, and the patient 
is to be treated afterwards as in the other modes of ope- 
rating. 

The general rules to be attended to in amputation 
in other parts of the body, are the same as those already 
mentioned ^ and in Plate DXXII. and DXXIII. we 
have delineated the place and direction of the incisions. 

Chap. XVL 
Of Lithotomy. 

The manner of preparing the patient for this opera- 
tion depends upon a variety of circumstances. If he be 
plethoric, a few ounces of blood should be taken away, 
and at proper intervals the bowels ought to be emptied 
by any gentle laxative which will not gripe. The diet 
should consist of light food for some time previous to the 
operation. If the pain be violent, opium is necessary. 
Sometimes it is relieved by keeping the patient in bed 
with the pelvis raised, so as to remove the stone from 
the neck of the bladder. He ought not to sit up, or 
take any exercise, in the time of preparation. The 
warm bath ought to be used two or three times, and 
the patient should remain in It half an hour at each 
time. A laxative ought to be given on the day preced- 
ing the operation, and an injection a few hours before it 
is performed. The patient ought to drink plentifully 
of some diluent liquor, and to retain the urine several 
hours previous to the operation. If this cannot be rea- 
dily effected, a slight compression, by means of a liga- 
ture, may be made upon the penis, so as to have the 
bladder sufficiently distended, that there may be no 
danger of the posterior surface being hurt by the end of 
the gorget. The perinacum and parts about tbe anus 
should be well shaved. 

A table somewhat more than three feet in height, 
and of sufficient strength, is to be firmly placed, 

O 2 and 
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^hotoii<y. and properly covered with blankets, pillows, &c. Up- 
^ patient is to be laid and properly secured ; 

and for this purpose there ought to be two pieces of 
broad hrm tape, each about five feet in length, which 
are to be doubled, and a noose formed upon them. A 
noose is to he put upon each wrist, and the patient de- 
sired to lay hold of the middle of his foot upon the out- 
side, One end of the ligature is to go round the hand 
and loot, and the other round the ankle and hand, and 
cross again, so as to repeat the turns in the reverse way. 
A n'oning knot is to be lied, by which the hand and 
loo will be properly secured. The buttocks are then 
to be made to project an inch or two over the table, 
and to be raised considerably higher than the shoulders 
by a couple or more pillows, and one pillow ought to 
he put under his head. ° 

fPhtlnXx'r'r’' "7/“ ■"‘™<luce a grooved staff 
(P ate OXXI. fig. 5 ) of proportionable size, and open 
to the emi through the urethra into the bladder sand 
having fully satisfied himself of the existence of a stone, 
heinclmes the stafl if |,e he right-handed, obliquely over 

^ te t ,n ilie petinicum on the left side of the raphe, 
to hnM "/’‘•'t ‘i*’ ‘‘ ‘0 Ii'S assistant, who is 

irenil ' ‘*®a”'‘ng him to press it 

fn t e’ r “*■ staffVoject 

n the , irection in which he received it. With his 

scrotum '*■"* ®“PP"« «>e 

l>y Se aSlnto 'L' separated 

physis of the ossa pubis, which is a little hi”"' H ® 

here directed, otherwise there wil not hi ” r'’*" " 

divided, he oucht to inim l ‘^teguments are 

left hand. Wi^one t k'" 

«oundnexttl,e roph:, and :^^^^^^^ “P °f ‘he 

down the rectum. He ouelit lik •*'* P™®*®* 

guard against cutting the crura oVto’” to 

can readily feel, and separate at the^r ’’® 

one of Ins fingers. He next makes a . ”‘‘h 

most in the same direction with the incision al- 

nearer to the raphe and anus hvtr ’ '™‘ "^‘hcr 

trnnk of the arlerui pudka ’ Bv th''”^ h* preserves the 
tile transversalis penis anii ^ I* lie divides 
sod cellular subSe; lb Ts^ “"ii'“^®‘'-^ ®"i 
P~s‘fe gland perceptible t„ , 1 , 1^7 *’ "l" ">®he the 

derable vessel be cut, it is to. a- ®"y '""si- 

^oogh this is seldom necessar^H®^ lo be secured, 

‘he staff Ji ,u“V.!"r 



l..r. L lue Statf wltK *k» r V ®cHrcii 

left hand, the point of wliicrhe . ^ ‘‘"f-'®'’ “f hi, 

holb of the urethra to the^nl7""'‘7 *’™”‘ ‘h® 

rounds the neck oC the bladder H *7 which sur- 

toraing the edge of the knife ,? heeps it there ;and 
gtoove of the staff, and freL Ss th 
* y Olvidcs the merohranou. 
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part of the urethra, till the staff can be felt perfectly L;thou»#y. 
bare, and tliat there is room to admit tlic nail of the - y -> 
finger j and as the finger assists in keeping the parts 
stretched, and effectually prevents the rectum from be- 
ing hurt, the incision into the urethra may be made 
with perfect ease and safety. 

The next part of the operation, viz. dividing the pro- 
state gland and neck of the bladder^ might, by a dexte- 
rous operator, be safely performed with a common scal- 
pel with the edge turned the opposite way. But to 
guard against accidents, a more convenient instroroeoti 
cal led the cutting gorge ty is now in general use. It wa 
originally^ invented by Mr Hawkins of London, and 
Biuce his time has undergone various alterations •. Tbeg 
membranous part of the urethra being now divided, sod pxii 
the fore finger still retained in its place, the point of the 
gorget, previously fitted to the groove, is to be directed 
along the nail of the finger, which will serve to conduct 
It into the groove of the staff j and as this is one of the 
nicest parts of the operation, the most particular atten- 
tion IS required that the point of the gorget be distinctly 
iclt to mb in the bare groove. 

The opei^tor now rises from bis seat, takes the staff 
rom the assistant, raises it to near a right angle, and 
presses the concave part against the symphysis of the ossa 
pii IS j satisfies himself again that the point or beak if 
Ik ^ pushes on the gorget, following 

the direction of the groove till the beak slip from lha 
point of the staff into the bladder. The gorget is not 
0 e pushed farther than this, otherwise it may wound 
the opposite side of the bladder,&c. 

The gorget having now entered the bladder, which 
is readily known by the discharge of urine from lha 
woun , the stafl is to be withdrawn, and the finger in- 
troduced along the gorget to search for the stone, which, 
w len lelt, will point out the direction to be given to 
le creeps; at any rate, the introduction of the Anger 
serves to dilate the wound iu the bladder ; and this be- 
ing^ one, a pair of forceps f of a proper size, and with f 
their blades as nearly together as their form will allow. 

>r.J •” u end the gorget withdrawn slowlVi**' 

and in the same direction in which it entered, so as to 
prevent it from injuring the parts in its return. After 
UFiit.”*^*^*** •ntroduced, and passed till they meet 
resistance, but no farther, the handle* 

Tonial ^ 1*11 they are somewhat in an bori- 

funrliiQ correspond with lha 

betrn5 the forceps is to 

the Rofi symphysis of the pubes, to defend 

the ^ Other of consequence will guard 

stone K 4^tor they have distinctly touched the 
the ’ them a little in various direction*, 

which r!av opened, and the stone laid hold of, 

frequently ^ ^® ^°oe with considerable ease. B 

small it L however, that when the stone is 

stTnc;s ^ith the forceps; and in- 

the bladde/m^^^k^” where the ujider and back part of 
In Buchi situ depressed as to conceal the stone. 

*n the wav of ^*U “>ore readily bring *t 

Into the rpr* ^ forceps than to introduce the finger 

*ome very generally used ; crooked one*, in 

therefore^ however, may be necessary, and 

them. ®nrgeon ought to be provided with 
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Lithotomy. After the forceps has laid hold of the stone, if It be 
^ » — y / small and properly placed, it may readily be extracted ; 

but if, on the contrary, the handles of the forceps are 
now observed to be greatly expanded, it is certain the 
stone is improperly hxed, or that it is remarkably 
large : in either case It should not be held fast, but al- 
lowed to move into the most favourable situation ^ or 
the finger is to be introduced So as to place it properly 
for extraction. If this cannot be done with the finger, 

EXPLANATION 

Plate DXIII. 

Fig. I. and 2. Common scalpels. Fig. 3. A blunt- 
edged silver knife for dissecting close to important parts. 
Fig. 4. and 5. A sharp and blunt-pointed biatoury. 
Fig. 6. Richter’s hernia knife. Fig. 7. Dissecting for- 
ceps. Fig. 8. A blunt hook. Fig. 9. and 1 2. Direc- 
tories. Fig. 10. and ii. Dissecting hooks. Fig. 13. 
Lancet. Fig. 14. 15. and 16. Seton-needles. Fig. 17. 
and 18. Sharp and blunt-pointed needles. Fig. 19. 
Outline of a steatomatous tumor, the dotted line point- 
ing out the direction in which the incision of the inte- 
guments ought to be made for its extirpation. 

Plate DXIV. 

Fig. I. 2. and 3. shew the different forms of the 
points of bougies. Fig. 4. 5. and 6. are different sizes 
of silver balls used by Mr C. Bell for introducing Into 
the urethra, in order to determine the form and length 
of strictures. Fig. 7. an outline taken from a cast of 
the urethra, to shew the difference of the diameter at 
different parts of that canal. Fig, 8. and 9. shew the 
form of strictures In the urethra. Fig. 10. shews a 
stricture in the oesophagus. Fig, 12. and 13. Male and 
female syringes. Fig. 14. Scarificator for the throat, 
Fig. 15. is the apparatus for injecting hydrocele. 

Plate DXV. 

Fig. I. and 2. Forceps for removing polypi described 
in Chap. 111 . Sect V. Fig. 3, 3. and 6. Instruments 
for removing polypi by ligature. Fig. 7. Outline of 
one large and two small polypi in the rectum. Fig. 8. 
A breast-glass. Fig. 9. Cheselden’s needle. Fig. icJ. 
A speculum oris. Fig. 1 1. Mudge’s inhaler. 

Plate DXVI. 

Fig. I. Drawing of a femoral aneurism given by Mr 
Freer, a is the direction and extent of the incision as 
made by Mr Abernethy. The artery, however, may 
be more easily tied by making an incision parallel to 
Poupart’s ligament {b), c is the place and direction 
where the incision ought to be made in the high opera- 
tion for popliteal aneurism. Fig. 2. is the instrument 
used for compressing the artery or aneurismal tumor. 
Fig* 3. The common tourniquet. 

Plate DXVIl. 

Fig. I. 2. and 3. Different forms of extracting knives. 
Fig. 4. Beer’s lancet for extracting the capsule of the 
^ns. Fig. 5. Instruments for sc.arlfying the eyelids. 
Fig. 6. A thin scalpel for paring the cornea. Fig. 7. 
Instrument for holding down the under eyelid. Fig. 8. 
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It ought to be allowed to slip out of the forceps, in or- Lithotomy* 
der to get it more properly fixed \ and as the most com- ^ ■ — v — ^ 
mon form of the stone is fiat and oval, or somewhat 
like a flattened egg, the forceps should have hold of the 
smallest diameter, while an end presents to the neck of 
the instrument. The stone should be grasped with no 
greater firmness than is merely sufficient to bring it 
fairly out, and it should be extracted in a slow gradual 
manner. 



OF THE PLATES. 

Pelier’s speculum. Fig. 9. Capsule forceps of Wenzel< . 
Fig. 10. Eye scissars. Fig. ii. 12. 13. 14. and 15. 
have been referred to in N° 224. Fig. 16. represents 
the wound of the cornea where the knife has been eu« 
tered too near the inner edge of the pupil j Fig. 17. 
where it has been brought out at too great a distance 
from the sclerotic coat j Fig. 18. where it has been, 
brought out too close to the sclerotic coat. Fig. 19. A 
curette and Daniel’s spoon. Fig. 20. Scarpa’s ntedle : 
Fig. 21. shews its point magnified. Fi^ 22. Common 
spear-pointed couching needle. Fig. 23. Fistula lachryr 
malis syringe. Fig. 24. The style for introducing into 
the lachrymal duct. Fig. 25. Tube, for introducing in- 
to the lachrymal duct \ and fig. 26. Instrument for in-i 
trodneing the tube, 

Plate DXVm. 

Shews the external appearance of hernia. Fig. 1. Is 
a femoral hernia, the tumor being unequal and divided 
into two portions at a; the iliac portion is'formed of 
swelled glands, and the pubic contains the Intestine. 
Fig. 2. is a specimen of inguinal hernia ^ and fig. 3. of 
inguino-abdominal . 

Plate DXIX. 

Fig. I. Common inguinal hernia, copied from Mrr 
Cooper’s plate. , o. The abdominal ring. Poupart’s 
ligament, r. The femoral artery, r/, The epigastric, 
artery, e. Hernial sac below the ring, Hernial sac 
above the ring. Sharp part of the knife introduced 
between the ring and the sac, with its side placed to-, 
wards the sac. Its edge should be turned forwards to 
divide the stricture. Fig. 2, The hernia on the inner 
side of the epigastric artery o, The abdominal ring. 
A, Poupart’s ligament, c, ^e femoral artery. £/, Tlic 
epigastric artery, c. Internal oblique and transverse 
muscles passing over the sac, f. Tendon of the trans- 
verse muscle passing under it. g, Fascia from Poupart’s 
ligament, from which the cord has been withdrawn to 
shew the place through whith it passes. A, j. The. her- 
nial sac. A, Knife introduced to shew the manner of 
diluting the stricture, which Mr Cooper directs always 
to be done forwards and upwards, opposite to the mid- 
dle of the mouth of the hernial sac, inwall the varieties 
of inguinal hernia. Fig. 3. Fbrm of the hernial truss j 
and fig. 4. Mode in which it should be applied. 

Plate DXX. 

Fig. l. Crural hernial sac removed, to shew the holtf 
by which it descended in the female, a. Seat of the. 
pubes. A, Crural arch extending towards the ilium, 
c r, Abdominal muscles, Crural arch. . Fascia 

lata. 
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E«pl«n». lata. /, Semilunar edge of the iiucia lata, g, Third 
t'oa of the insertion of the external oblique, k, Crural artery, 
Sj;?™' yf"- Crural sheath. /, Abdominal ring. 
m, I he orifice by which the croral hernia descends form- 
e<l on the outer side by the crural sheath ; on the inner 
by the semicircular insertion of the tendon of the exter- 
nal oblique: and above, in part, by the cmral, and in 
part by the semilunar edge of the fascia lata. Fig. 2 
A sma I crural hernia in the female ; shewing its paslag^ 
through the crural sheath, and its distance from tC 
crural arch, a. Seat of the symphysis pubis. A Spi- 
nous process of the ilium, c, Crural arch, d, Abdo- 

'“‘r- Semilunar edge of the 
fascia lata, g. Portion of the crural sheathT A Sa- 
phena major vein passing into the crural sheath. 1, Her- 
nial sac inclosed in its fascia, which is extremely dense 
and 18 proportionably so as the hernia is small, The’ 
holern theerural sheath through which tlie hernia puses. 

g. 3. A small crural hernia dissected, a, Seat of the 
ilS spinous process of the 

Internal oblique and transversalis. ^ Fascia of th^ 
transvei^alis. £ Tendon of the transvemHs I Inne^ 

gament. k, The round ligament passing into the abdo- 
men. /, Crural artery, m. Crural vfin. n. OHrin 
of the epigastric artery, o. Course of " 

artery behind the round ligament « rv ^ i 

tTe 0*1? afptyfug “hl“S; in^fmo^t™?.! 

Plate DXXI, 

'ti.** umbilical hernia truss. fa1 Th. j 
(o), The spring added to the pad fr'l 1 • 

to assist the pressure of the i.» J . .1,1’ “ **“tic band 
the belt whidr i, adld M h ^ 



u R G E R Y. 



Plate DXXn. 

tioooftk 

Fig. I, A lateral view of the thigh and ligj the^^j*J^ 
dotted lines shewing the direction of the incision in am* ’ 
putation. Fig. 2. An anterior view. Fig. 3. Form of 
the stomp j and, Fig. 4. Mode of applying the circalar 
bandage. Fig. 5. 6. and 7. Retractors. Fig. 8. Pliers 
for removing any spicutae of bone. Fig. 9. Head of 
a trephine, two thirds of the cutting teeth being remo- 
ved. This instrument is intended for removing the 
ends of bones, particularly those of the roetatarsus and 
metacarpus. Fig. 10. and ii. Amputating knives. 

1? ig. 1 2. Amputating saw. 

Plate DXXIII. 

Fig. I. Lateral view of the arm and band, the dot- 
ted^ lines shewing the direction of the incision, in ampu- 
tation at the shoulder joint and last joint of the fore- 
finger. Fig. 2. and 3. Saws used in ampntations of the 
hands and feet. Fig. 4. 5. 6. 7. g. and 9. shew the dif- 
ferent parts of an artificial leg. Fig. 1 1. Cradle osed 
after amputation in order to prevent the bedclothes pres- 
sing upon the limb. 

Plate DXXIV. 

I i?*’ hare-lip with a fissure of the pa- 

late. hig. 2. The simple bare>lip. Fig. 3. A dooble 
hare-lip with two irregular teeth. Fig. 4. shews the 
V* which the pins ought to be introdo- 

La the mode in which the ligatures 

ought to be applied. Fig. 6. The lip after the opera- 
f * fh® Jip* Fig. 9. Lip 

forceps, with one blade broader 
n e other, which is covered with wood in order to 
ake resistance, and not injure the edge of the knife. 

II. Strong scissars for dividing the lip. Fig. 12. 

8ftr7 grasped by the common scis- 

T *& Shews the appearance of the club-foot 
rlntf invented by Scarpa for the curt of 

of tUaV * ^ Distorted foot from a relaxed state 

remnv If?™®"*®* * <ieformity which may, in general, be 

teel-rod, extending from the sole of the foot to the knee. 
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'Beer^ his method of extracting the ca> 
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BeU^ Benjamin, his system of surgery 
the completest, 

Bicha^t arrangement of surgical dis- 
eases according to texturi 
Bladder^ polypi of, 

hemorrhage from, 
nature and treatment of, 
Boil^ nature and treatment of, 

Bougie^ nature and method of using, 
Broomjield^ an English surgeon. 
Bones, diseases of, 
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Capsules, sinovial, moveable bodies in, 75 
how removed, 
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Carpus, a writer of 16th century, 28 
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colour of, ib. 

diagnosis of, ib. 

a local disease, ib. 

sometimes hereditary, ib. 

of the capsule, ib. 
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progress of, ib. 
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patient, ib. 

treatment of, 9^ 
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Cataracts couched by Celstis, 

Catarrh of bladder, nature of, and 
treatment. 

Caustic applied in opening abscesses, 34 
in stricture of urethra, 61 
bad effects of, 

use of, in stricture compared 
with bougie, 
method of applying. 

Cellular membrane, diseases of, 
enumerated, 

Ce 4 rvr,hi 8 Woikon surgery recommended, 26 



55 



62 

ib. 

ib. 

30 



Ear, inflammation of mucous membrane 
of. See Otitis, 

polypi of, 67 

diseases of, 102 

Else writes on hydrocele, 29 

Emphysema, nature and symptoms of, 43 
Encysted tumors, treatment of, 40 

by the seton, ib. 

by an operation, 41 

Entropion, nature and treatment of, 102 
Epiplocele, or omental hernia, 104 

Erysipelas, nature and symptoms of, 44 
treatment of, 45 

Eyes, diseases of, treated by Celsus, 26 
of, 87—102 

Exostosis, nature of, 75 

F. 

Fabneius ab Aquapendente, a writer 

on surgery of i6tb century, 28 
Femoral aueurism, 79 

Fistzda lacr vraalis, nature and treatment 

of, lOi, 102 

Fistulas, nature of, 36 

causes of, ib. 

treatment of, by injection, ib. 

by compression, ib. 
by incision, ib. 
Fluxtts hemorrhoidalis, nature and treat- 
ment of, 69 

Fomentation, method of applying, 32 

French writers on surgery, 29 

Frontal sinus, polypus of, 67 

Furunculus, nature and treatment of, 45 

G. 

Ganglions, nature and treatment of, 74 

Gastrocele, 104 

German writers on surgery, 29 

Glandular system, diseases of, 80—89 
Gleet, a form of gonorrhoea, 50 

nature and cure of, . 53 



III 

Gonorrluea, nature and symptoms of, p>49»50 
^ virus, of, 51 

treatment of, ib. 

in women, 52 

treatment of, ib. 

injections for, now used, ib. 
Greek surgeons, 2$, 26 

Gums, polypi, nature and treatment of, 67 
Gummy, a disease of the bones, 7 5 

H. 

Hamorrhage from mucous membranes, 68, 

69 

Heemorrhoidal tumors, nature and treat- 
ment of, 80 

Htematuria, symptoms and treatment 

of, 6g 

Hare- lip, 106 

Hcematocele, nature and treatment of, 73 
Hernia, described by Celsus, 27 

Hernia, different kinds of, 103, ZO5 
Hepatocele, 104 

Hill writes on cancer, 29 

Hippocrates, a Greek physician, 2$ 

method of treating surgi- 
cal cases, 26 

Hydrocele, nature and symptoms of, 71 

treatment of, ib« 

palliative operation for, 72 

radical operation for, ib. 

cured by injection, ib. 

different solntions for, ib. 

cored by incision, ib. 

/ mode of treatment by inci- 
sion preferred, 7j 

Hunter, William and John, eminent 

surgeons, 29 

Hydrothorax, symptoms and treatment 

of. 73 

Hysterocele, X04 

Inguinal hernia, nature and symptoms 

of, 104 

reducible, ib. 

irreducible, ib. . 

strangulated, ib. 

Iris, inflammation of, 91 

treatment of, ib. 

L. 

Lens, crystalline, method of extract- 
ing, lOI 

capsule of, method of 
opening, 97 

Lithotomy, operation for, by Celsus, 27 
performed by females among 
the Arabians, 2S 

modern operation for, 106 

M. 

Mamma, diseases of, 84—86 

inflammation and abscess of, 
scirrhus and cancer of, ib. 

treatment of, ib. 

method of eKtirpatlng, ib. 

anomalous swellings of, 86 

Maturatio?^^ 
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Maturation of a tumor, ' page ag 
Melicen'sj a kind of tumor, ao 

Monro lectures on surgery, ' 28 

» bis treatise on osteology recom- 
. mended, 

Muco 7 is menlbranes, diseases of, 48 

pathology of, ib. 

extent of, ib.' 

inflammation of, 49 

haemorrhage from, 68 

ulceration of, 69 



Vr . . 

J>>cevt matemi, description of, 

- bow removed, 

^ervous system, diseases of, 102, loa 
sore, nature and treatment of, 86 
A odes, venereal, 

how treated, 

N:>se, inflammation of mucous mem- 
brane of. See Cory%a» 
polypi of, 

treatment of, 
removed by an operation, 
with forceps, 
by ligature, 
haemorrhage of, 
ulcers of, 

how treated. 



O. 

oedema, symptoms of, 
treatment of. 
Oesophagus, strictures in, 

treatment of. 



48 

ib. 



75 

ih. 



64 

lb. 

ib. 

66 

69 



uij 

in children, nature and 
treatment of, 
gonorrhoeal, 

pustulosa, symptoms and 
treatment of, 
tarsi, nature and treatment 

OUtis, symptoms of, 
treatment of, 

0%cena, symptoms, and treatment of, 

n ; . I"- 

-roisy in lower extremities, 

^oncreatic sarcoma, 

^racentem, operation of, 
a French surgeon, 

^^ronychia. See r/i,V4,e. 
Po«/«MEg,neta treats of surgery 



48 

ib. 

?3 

,ib. 

87 

88 

ib. 

ib. 

89 



1C2 

54 

ib. 

70 



77 

42 

70 

28 



^ ^ ancients, 

Pericardinm, dropsy of 
IPentoneum, dropsy of,' 
^Megmon, symptoms of, 
resolution of| 

terminate, in abscess, 



27 



ib. 

73 

70 

31 

fb! 



SURGERY. 

Phlegmon, treatment of|^ pairo 02 

Fott, an English surgeon, 28 

^atly improves the art, ib. 

™ypi, diflTerent kinds of 64 67 

aneurism, 

Psorophthalmia, symptoms and treat- 
„ . ®ent of, 102 

rterygium, nature and treatment of, 88 
nature of, 

artificial, method of making, for 

a/r 9 * 

Mr Gibson*s method, ib. 

Rectum, strictures in, 

treatment of, 

polypi, of, 

how treated, 
hmmorrhagy from, 

Resolution, what, of, 

B/u^s revives medicine in the east, 

Picirts, nature and treatment of, ,6 

«s.»7 



64 

ib. 

66 

67 

69 

ib. 

3a 

^7 

76 



74i 



Sanies, nature of, 

Sarcoma, nature of, 
pancreatic, 
mammary, 
tuberculaled, 

Sarcomatous inmotn, treatment of, 

by caustic, 

Snrc^eU. See 
^cin hus of testicle. 

Serous membranes, diseases of. 

Sinoyial membranes, diseases of 

Sir, W«r«, remarks onr ’ 

in urethra, 
situation of, 
symptoms of, 

. diagnosis of, 

causes of, 
treatment of, 

, by Wiseman, 
bongies applied to, 

an EngH'sfr^on"’'"’’ 

Sinuses, nature of, ^ * 

bi6da,”Sto”re and 

Ste nature 0™'"’"®''"®“^®** 

^'^n'<«»«.akindoftu„:;r, 

description of, 
o treatment of 

'^"'""■"‘’■'''llnl.rmembmae, 
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4* 

4a 

ib. 

ib. 

42 
ib. 
ib. 

80 

70 

75 

ib. 

57 

ib. 

ib. 

ib. 

60 

61 

32 

35 

28 

36 
ib. 

43 

lb. 

75 

76 

39 

4 * 

ib. 
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Index. 

nat ul-c and freatroentofjpagf 91 
Surgeon, qualifications of, 3j 

Surgay, definition of, 24 

different from medicine, ib. 
departments of, ib. 

history of, 3; 

among the Greeks, ilk 

practised in Bntain by bar* 
bers, farriers, &c. in i6tb 
century, 38 

greatly improved iu tbe l8tb 
century. ib. 



T. 



80—84 

81 

81 

li 

84 

ib. 
ib. 
73 



Testicle, diseases of, 

mode of extirpating, 
inflammation of, 
induration of, 
abscess of, 
scrophulous, 
pretematurally imill 
fungus of, 

Thorax, dropsy of, 

Throat, method of scarifying and fb* 
inenting, «/ 

Tic doloureux, nature and treatment 
of, lOj 

Tophw, a disease of tbe bonef, 73 

Tonsils, diseases of, 86 

treatment of, *8. 

Trusses, nature and applicatioo ofl to 
hemiae, 

Tumors, nature of, 3 ” 

encysted, 

symptoms of, 35 * 

mode of formation, 



^ariiose anenrism, 

▼«D8, 

spermatic veins, nature and 
^ treatment of 
rartcocele, nature and treatment of, 
Venereal disease brought from Amcrici, 
Venous system, diseases of. 

Urethra, ioflammation of. See Goacf^ 
rhoca. 
polypi of. 

Uterus, ^lypi of. 

Uvula, diseases of, 

treatment of, 

W. 

limner, his writings on surgery, 
iVarts, description of, 
of two kinds, 
treatment of, 
bis works on surgery, 

W'hiiioe, symptoms of, 
treatment of, 
sinuses in, to be avoided, 

Grounds treated of by Cclsus, 

SUBlNA^i , 
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41 

ib 
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SmMtml SURINAM, a country of Guiana^ which extends 
R about 75 mites along a river of the same name, in 
SmawHet^ N. Lat. 6. 16. This river is navigable for 90 miles up 
’ the country. The chief productions of Surinam are, 
wood for cueing, indigo, cotton, sugar, tobacco, gums, 
and diflFereiit sp::cies of fruit. Prodigious numbers of 
monkeys Infest the woods, as well as very large serpents. 
This settlement was crd^d to the Dutch in 1674, as an 
eqC!^’*ient ftir New York ; waS r«^taken by the Hritish 
in 1799. a^d restored in 1814. Paramaribo is the ca- 
pital. N. Lat. 6s 16. W. Long. 56. o. I'lie produc- 
tions of this country, when in the hands of the Dutch, 
yielded, in the year 1775, the sum of 822,935!. ster- 
ling j and it may be pivaumed that the value of these 
will not diminish in the hands of its present proprietors. 
Population about 103,030 persons, 

Demcrara . — Connected with Surinam we may notice 
the colony of Demerara, which surrendered to the Bri- 
tish troops in 1781 ; and after some otjier changes was 
secured to Britain in 1814, along with Berbice and 
Ks-iequibo. Its productions cleared from the port of 
Demerara, from January 1836 to the same month of 
1807, were 19 337 hogsheads, 474 tierces, and 831 
barrels of sugar ; 4722 puncheons and 17 hogsheads of 
rum; 23.634 hales, two hags of coltm ; 12,393,102 
pounds of coflTne ; and 1694 casks ol nielasses ; a pro- 
dtice which we hope will be constantly increasing under 
the mild and humane conduct «if the B< itish govern- 
ment. ft is deemed a valuahle acqoisiiinn, on account 
of its flourishing condition. Stahroek is the capital of 
Demerara. See DEMERARA, SUPPLEMENT, 

E'i'tfifuihio, on the hanks of a river of the same name, 
WHS first founded in 1698, but came into the hands of 
the Biitisli much ahotit the same time tvirli the pre- 
ceding. The nnaccoontahle neglect shewn liv Hol- 
land towards hep ooloniea rendered them an easy con- 
quest. 

Bernice is situated between Demerara and Siiiinam, 
eontoioing about 104 small plantations, scattered at 
considerable distances froiii each other, the produce of 
which was long ago valued at ’ ;o, 03 ol. sterling, hot 
mav be expected to have a rapid increase. Population 
between 8 o 30 and 9300 persons of various descriptions. 
Sfee Berbice, Supplement. 

Pomamon is a coiiniry which has a rich and fertile 
■oil ; yet the inhabitants chiefly confine, themselves to 
the cnliivatinn of cotton, for the produce of which it is 
found to be admirably adapted. It is notio well fitted 
to yield good crops of cnflee or sugar, as the land is by 
far too riel*, and strongly impregnated with saline mat- 
ters. Fr 1799 and i 803 , a thirst for planting cotton 
was greatly increased, as the crops of that article were 
then the largest ever known to he produced in the co- 
lonies, 

SURMOUNTED, in Htraldry^ is when one figure 
it laid over another. 

SURMULLET. See Mtu.Lus, Ichthtoloct 
Index, 



SURNAME, Uiat which is. added to the propm* 5 ^anaim<. 
name for distinguishing persons and families. I-t waa v 
originally distinguished from strncune, which denotcmtlie 
name of the sire or progenitor : tlius Macdonald, Ro- 
bertson, are sirnames expressing theaontof Donald* th». 
son of Robert. The word surname, again, signified 
some name superadded to the proper name 
the individtiit!, «* Artaxerxes LongimanuSy Harold 
HarefTot, Malcolm Cunmore. From thia it is evident 
that every sirname was a surname, though the reversw 
was not so. In modern times they are confounded ; 
and a-s there is now no occasion to preserve the distinc- 
tion, Dr Johnson has rejected the word simame alto« 
gether. See Name. 

Surnames tvere introduced among all nations at aa 
early period, and seem to have lieen forrtwd at first by' 
adding the name of the father to that of the son. Thit< 
was the practice among the Hebrews', as appears front 
the scriptures. Caleb is denominated the son of Je* 
phtinneh, and Jo^hna the son of Nun. That the samw 
thing was customary among the Greeks, every one vrho 
has read the poems of Homer must remember, Ww 
have an insta-ice of it in the very first line of the Iliads 
A^^iAAsh nsAi|i*Ji*». “ Achillt^ the son of Pelcus.” Thit« 
is |»eihaps the general origin of Miinanits, for it hast 
been common among most nations (a). 

Tfie Romans generally had three name.s. Tlie first 
called pretnomen answered to oiir Christian name,, and. 
was intended to distinguish the individuals ol the samer 
family; the second called nomtn corresponded to th«j 
word rtan in Scotland, and was given to all those who 1 
wer» sprung from the same stock ; the third called cog^ 
nomen expressed the particular branch of the tribe or 
clan fr m wltidr an individual was spnmg. Thus FuIh 
lilts Cornelius Setp'o, corresponded toonrnameo 

John, Roliert, William; Cornrltux was the naineoflho' 
cl m or tribe, as Campbell was formei ly the name- of 
all the duke of ArgyU's clients, and Douglas the name 
of the relaiiirrs of the duke of Haiuiltoo's pi ogenitorHi 
SrJpio being added, conveyed this ininnnalion;, that; 

Pnidius, who was o** the tribe of the CorneHi, was of" 
the family of the Scipios, one of the branches or fami- 
lies into ivliich iliat tribe was divided. Respecting I 
three names tvhich were common among the HoriHUDi^. 
we ntay say.that the first was a name and the other tw». 
surnames. 

Du Ghesne observes, that surnames. were unknown iti; 

France li. fore the year 987.- when the lords hegao to) 
assume the names of ibeir demesnes, Camden relates^ 
that tliey. were first taken up in England, a. little befort# 
the conque.st, tinder King Edward the Confessor: but. 
he adds, they were nevei fully e.vtabli.shed among tb«( 
common people till the time of Edward II.; till thesi. 
they varied with the father’s name ; if the father, e, gr< 
was called Birhard, nr Bo^rr, the son was called Bkh^ 
ard.sotf, or Hodgson ; hut from that time, they- wt-re set* 
tied, some sav, by act of parliament. The, oldest stif- 
nanies are those, we find, in Dumcaday-tBook, most' of 

iImm* 



^ (AYThis might he supported hv examples borrowed frnn> many, nations. The old Normans nsed Fitee, whido 
signifies son ; as Fi^xherbert, Fi»z-«imnions, the son of Herbert, the son of‘Siinmons, The Iri-h used Oy asii 
0 *Neal, the son of Neah The Srotch Highlanders employed Mur ; as Macdonald, the sod of Donald:' 

Saxons a*»rl*d the word son to the end of the fatber?s name, as Williamsen, 

VoL. XX. Part I. f P 



Digitized by LjOOQle 




11 



S U tt i[ , 

of tlie ficW, a« B, and a p«lf, or other mark is to be left 
at A. The length AB is to be measured by the chain, 
and a proporlional length mai^ked ofl’ on the paper, in 
the direction c, from a phitting scale, or scale df 
equal parts. Piweeding as at fimt, a line is to be 
’dratVn from b towards r, in the direction of the aide 
BC, and marking the nieumire of the angle CBA. In 
this 'manner, by placing tlie plane table successively at 
each cor wr ol the field or plot of ground, the outline 
figure oi the whole will be transferred to the paper, 
andfO, b, r. //, e,/, will be the plan of tlie field A, B, 
k«, D, L, r. 

If it be not convenient to place the plane table at the 
corners ol the ground to be surveyed, the plan may be 
^^'^‘■"^ypl^cingllieinstiumenlunywlierewiibin the area, 
'»• w at E (hg. 3,) in the middle of the fiebi A, B, C, I). 
Jn this case we can ieadil> find the direciim, of the Imea 
^A, EB, EC, ED, and the angles which they fomi at 
tfte point E. By measuring the distances from E to the 
wveral angular points, and transferring the proportional 
distances Irom the plane scale iip<in the pajier, and then 
the points Urns found, there is easily traced the 
outline of the whole field. 

p»rt <|f loiv,r«,.ni il»r m«- 

t>»n A, unil the l,»,e l,nr AK i» in the u,unl m.nnrr to 

, the situation ut direction ol the points B, C D F 
•1- othe,. .Xlreumv F '' T "* 

liil» .11) llie psHwr ,1.1 ^ 1 iIihi the ha e 

Sie line^ KA, EB, KC KD 

t< rniined.aiHlcurre.n.,mii,„,;„’i c ’ . ’ '<> Iw ile- 

The pain , *"> 

WWe tt^eeil. aee tVwZe r.i: ' 

• nil itiew poiutK nl veii ^ '""n ’ *"’* ’’’•’""'I'ne 

oh_A in 

Cf, 

ne, 

B;n»l,»r..ioa-r;X: 

** pursued 4,, ^ ’ "" "'"‘li the 



yts fFom ,hc other I r: ,|.e 

iemarka.de nl.i.ciT * ^ , '« aov 

^ucli, endeavo .r i« fi ^ ■ 
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will be the meana of preserving more accnricy in the Snrti)i«« 
work. '-nr-' 

3. At each station It will be nccessarjr to prove the 
truth of it, that is, svlietlier the table be straight in the lint 
towards lilt object, and also whether the distance be 
rightly measured and laid down on the paper. To 
know whether the talile beset down straight in the line, 
lay the index on the table in any manner, and move tbt 
table about, tilt through the sighu }OU perceive either 
the fore or hack ohjecl j then, without moving iht 
talile, go ri unil it, and look through the sights by tlit 
other end of the index, to see if the other object csnbt 
perceived } if it be, the table is in the line; if not, it 
mu^t he hhified to one side, acconling to your jndge- 
mciit, till thrniigh the sights both objects can be seen. 

1 he aforesaid obsei ration only informs you il the station 
he straight in lh»‘ line; hut to know if il be in int 
right pail of the line; that is, if the distance has beep 
rightly laid down : fix the table in the oiiginal posi- 
tion, by laying the indi x along the station line, and 
turning the table about till the loie and haik objetti 
appear iliroiigh the sights, and then also will tin needlt 
point at the same digrce as at fii>l. T In n l») the in- 
dex over the station point and any oihir point «n ihe 
paper lepresenting an object which can be seen Imni the 
staiioii ; and if tbe said object appear straight ihri ugn 
the sigrhtK, tiif station niay he depnided on as ngln; if 
not, the distance should he examim d and cnrietied lilt 
the object can be so »*een. And lor this vny inriul 
purpose, i* is advi-eahle to have some high ol j«cl or 
two. which can he seen from the greatest part «t il#^ 
gnnind accurately laid down on the paper lioin ibr l»e- 
ginning of the survey, to serve continually as pi' ol 
Jett-. 

\\ hen from any station, the fore and hack nbjirti 
cannot both be seen, the agceemeiit of the nem’lc 
one nl them may be dep* nded on for placiiiii the 
straiglir on the line, and Ibr fixing it in the oiigin^Jjuitr. 
posirinn ♦. S 

i he Inregning examples are extremely simple, as 
hounding lint a are straight and regular. Dcie, •licre-^l,^ 
Inrt', it i.H not nqiii-iie to measure what sui 't 'ni-s call 
the nfl'sets, or the perpi ndiciilar distances bilwien s 
hate line, and the several angles which it siihiiiitb. It 
H'bhim bappens, howevi r, that the woik can be caiii'd 
on in so regtilar a way, as the hounding line-, e'en of 
small piicts of giound, are generally more or Ic^ 
crooked. b • fc / 

Eel iiH suppose A, /, », o, /i, r, (fig. 5 ) be sFif-f* 

criHikid hedge, or other boundary of a piece ol grourd* 
and A B the geniral Imse line snbtendirg ii> 
angles. In measuring along this ljR‘;e, wlun ihesin '*y“ 
or eonips nppO'^ite to any of the bendings or tormis of 
the fence, us at r, f/, e, ^c. he measures the |n rp« nibiU" 
lar ollMts r/, fftn^rn, &r. either with llu 



as r Niiu'ii r lortvard I* 

J'“l make use of it** oppciHllTr* MM '* ** c^iMderahle length, wiih ibe chnin. 

•".j « «•<! ,:’. •: r r"--' -•*'* ' 

|.OM,io„. tile t„l,i. .1. ' . 



, 

imniediilielv. 

When the ofTsets are not very large, their plans 
e determined pretty exactly hy the eye, »s|iec lall> 
assisied by laying down the offset stafl' in a direct ion |»er* 
pendicular to ihe base, and opposite to the angle--; bt 
when the oflVeis are very large, their positions »>*e be« 
determined by the cross, or the plane table, in the fab 
owing manner. In measuring along A B 
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vhen coming nearly opposite to /, where an offset is 
a ■ ■■' likely to stand, the cross or plane-table is there to he 

fixed, as at c in the line A B, and its index is to be 
turned till the exlremitifs of the base A and B can be 
seen throiii;h the sights, both backward and forward. 
Then looking along the cross sights of the cross, or the 
cross line on the index of the plain table, it is easy to 
observe whether the station of the instrument lie exactly 
opposite to the corner. If it he not, the instrument auist 
he moved backward or forward along the line A B, pre- 
serving the index in the same situation tiU'the station 
and ihe point / be exactly opposite to each other. The 
exact measured distance between A and c, is then to he 
noted and regi«*tered. aaid the mea*iiire of the offset r / is 
to lie set down oppo-ite to the former, and on the left 
hand of it, as fhe work is advancing from A to B. In 
the opposite direction the offsets would of course appear 
on the right hand. In this method, no field hook or re- 
gi-^ter is usually necessary, hut where the sui vcy is more 
extensive, and where the theodolite or other i*oiuplex in- 
Strumento are required, it is nece>sary to have recouj'se 
€ to some method of regl^.tering the successive op-rations, 
liM hook employed on the?>e occasions is va- 

riously cons' nicted, according to the taste or paiticiiiar 
object of the survt yor. The following is a sp citnen of 
the usual field hook, as described by Dr Hutton. 



Offitets a>e| ri marks 0 
the left. 


tsiioini 

Ucitrna', 

hoH 

ti-l mre». 


offsets H«d renm kn «ii 
the iiubt 


92 

Cross a hedge, 34 


0 I 

00 

74 

248 

610 

9«^4 


25 corner. 
Brown’s hedge. 

35 

00 


House corner, 51 
34 


0 2 

53 * >«>■ 
00 

! 

120 

744 


00 

21 

29 a tree. 
40 a siile. 


A brook, 30 

Footpath, 16 

Cross hedge, 18 


© 3 
67** 20' 

248 

^39 

810 

973 


35 

16 a spring. 

* P"„d. 1 



Of the three columns which compose this field hook, 
the middle or piioc'pal column is Ibr nniiiig d »wn the 
ftations. anules, hearintis and distaiues, as they are as. 
wriamed, and the < nlumns on the rij*ht and hit are for 
Ae «df,ets to the rruhl and le''t of the tirincipal course, 
yhich are placed against their correspondimr distances 
111 the ni'ddle column, as also for orcasinn.'il lemarks op 
memorandumM, to whii h it rosy be useful to refer to 
drawing the plan of the surveyed lands.. 
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Here 0 T is the first station, where the of 

bearing is 105® 25'. On the left, at 73 links in the ' 

distance or principal line, is an off»et of 92 ; and at 
610 an offset of 24 to a cross hedge. On the right, at 
O, or the beginning, an oflset 25 to the corner of the 
field ; at 248 Brown's boundary hedge commences y 
at 610 an offset 35 ; and at 945, the end of the first 
line; the o denote its terminating in the hedge. And 
so on for the other stations. A line is drawn at the end 
of every statinn line, to prevent confusion. 

Various improvements have been made 00 the 
book, especially hv Mr Abraham Crocker, and Mrfield-hMiL 
John Boditam. We shall give a specimen of each. 

Fig. 6. represents a page of Mr Crocker’s field-book, 
exiiihiting a part of the survey of an estate called the 
Mill Estate ; the oot lines of which were surveyed with 
the thfodolile, and the interior parts filled op with the 
chain. In this book the operations are noted down, so 
Hs to begin from the foot of the page, carrying tliriii on 
upwards. 

In surveying after titis method, Mr Crocker iidviset 
to choose two or more eminences, as principal stations, 
and measure a general base line from one station to the 
oth»-r, noting each hedge, htoitk, or other remarkable 
ohjei t as it is passed h\ j otrasuii' g also surh short per- 
pendiQiilar lines to such bends of hedges as nia% be mar 
the base. From the extremities i»f rliis base line, or 
from anv convenient parts of it, the survi yor must pro- 
C' ed with nilur lines to aome reniaikahie idijict Hitnat- 
ed towards the aides of the estate, wiihoni reg arding tbs 
Hogies they make with the have-line or with one ano- 
ther, reineinbering to note every hedt'e, brook, «»r other 
object by ivh cli he passes. 'I hese lines, when laid down 
by inU rs« ctions. will with the Iwse line form a principal 
triangle «.n the gmund to he siii vexed ; several of which, 
if necessary, being thus laid d«»wn, the Mirve\or may 
proceed to fiirni mher snialler Iriaivjles and Irapi Zo ds, 
on the sides ol the tonuer j and m> on till tlw aeveral 
enclosures are finished. 

'riiis pri cipal triangle being completed, auil laid 
down on the rough pinn paper, ihe parts, exterior as 
well as intei'Mir, are to be complet> d by siiiatier triangles 
and iranezoid-. , 

When the whole plan is laid down i»n pap« r, the ron<- 
tents (»f each part of tin* i-stare n ay l»e ca'cnlattd by the 
niithnds already explained untU r MeKSURATION. 

In count i*ies where the lands aie enclosed with high 
hedges, ami wl ere many lanes nr roads pass through an 
e-t:ite, a thi odolite mav lie eiuplo\ed with advantage, 
in a-ceriaining the angles of such lands ; and by these 
means an outli- e of the estate may he obtained, :iud the 
lane lines serve as the ha'^es (ifsm li triangles and tra|ie- 
zolds as are mce-sarv to fill up the inlerinr parts. 

'!'•* il usfrile this oxeihod, h t us take AB in the plan 
of the e-iu e, (fig. 8 ) fio* the principal base line. From Plate 
B go off to the tree at C, noting down in the field hook DXXTi; 
ev* rv cr»*>s hi «lge as you measure on, and fiom C mea- •• 
sure hack to A, noting down every thing remaikahle, 

:»K before ilirec'ed. This figure also illiattrales the me- 
thod of on a nil ig the cross lines, offsela, and interior 
parts and # nc*osiires. j 

Fig. 7. represents a page from Mi Rodham^ field Hodhani's 
hook His method of procediiie is as follows Like fit d t>eaL 
Mr Crocker, he liegins from the hot lorn of the page, *^ig* 7 »*** 
and writes upwards \ denoting the crossing of fences, by ^ 

lloea 
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Sanreying. lines drawn across the middle column, or only a part 
' ■ ■ J of such a line on the right and left opposite the figoreS| 
to avoid confusitm, and the corners of fields, and other 
remarkable turnings in the fences, towards which off- 
sets arc taken, by lines joining like the fences, as will 
be best seen by comparing the specimen at fig. 7. with 
the plan at fig. 9. . 

The marks called o, 5 , r, &c. arc best made in the 
fields, by making a small hole with a spade, and placing 
there a chip or small piece of wood, with the par- 
ticular letter marked on it, to prevent one mark being 
taken for another, on any return to it, though in gene- 
ral the name of a mark is very easily seen, by referring 
in the book to the line in which it was made. After 
the small Italic letters have been gone through, the cm- 
;pitals may be next employed, and the Roman letters af- 
terwards, and so on. Perhaps it would be preferable to 
• distinguish the marks by figures. 

The letters in the left hand comer at the beginning of 
each line, denote the mark or place measured from; and 
that at the right hand comer of the end, is the mark 
measured to. But when it is not convenient to go cx- 
actly from a mark, the place measured from is describ- 
ed a distance from one mark towards and 

where a mark is not measured to, the exact place is as- 
ccrUmed by writing, turn to the right or left band. 

K •» the chin line. 

1 he characters used are for f turn to the right hand 
1 for turn to hand, and A placed ov^an off «7 

to shew that it U not Uken at right anglJ “th the 
chain line, hot in the line with some straioht fence heinn 

a triangle) it is called a and ^dmih? 

mined in position wd i. .ft., j 

lin^. dntwn half through L «=<»>t*i.ued, a double 

»ec«snry 

»w« y 6 U meJuAd } S th* tr?.."'/’ 

.trncUd and the position of Wb t ry^ O"- 

At the beginning of a lin<i c ®^rm»ned. 
mark or place mearated from the 

nght or left hand must be add^'r to the 

‘me)5otherwiaea.tr.ncS;wt^i:^*‘r" ‘'■® 

»jy « easily construct the TrianWf®"" 

side of the line o d, as on th. * l,® ^ke wrono 

^nnot be committed, if Ae 1® ’ *■“» ‘km erw 

fully observed. above named be carc- 



Fig,p. 






angle, as .. 
f^ery obtuse 
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the error at B when constructed very considerable ; hot Simjiii. 
by constructing the triangle pl^gt such a deviation is 
of no consequence. 

When the words leave off arc written in the field * Hstfwi 
book, it is to signify that the taking of offsets is from^ ^^ ^ 
thence discontinued \ and of course something is wsot*^ 
ing between that and tbe next offset *. 9 

The general use of tbe theodolite in measoring seps-Pmt^ 
rate plots, has been described under Mensuration.^^" 
The following practical directions for the nae of this io-JJtiieik* 
strument are given by Mr Crocker, and apply to bisg^,;ite. 
field book, exemplified at fig. 6. and the plan at fig. lO. 

Suppose tbe surveyor to plant bis theodolite in the 
road 0 1, and having duly adjusted it, by placing its 
head exactly horizontal, by tbe levels ; and setting ^ 
index part of the limb exactly at 360* ^ and by moving 
the whole head about till 360” in tbe compass-box comes 
io the line in tbe north end of the needle ; there fixing 
all fast, by the screw under the head, between tbe legs, 
he will have his instrument completely adjusted. 

The theodolite thus adjusted, the surveyor sends one 
of bis assistants forward as far as be can conveniently Up is* 
see how to measure a straight line, as at 0 2. Taking 
then his angle of observation, by his telescope, to tbe 
picket at that station, be finds it to be 69® from the 
north part of his magnetic meridlsn line towards ^ 
cast, which be enters in his field book, noting it wi^ 

N£, as a memorandum on which side of the magnetic 
meridian it lies. He is now to fasten his limb to tbe 
other part of the head, by a screw for that purpose. 

His chain-man having laid tbe chain in the direction 
to the picket © 2, in order to measure the line, he mskrt 
such offsets to the right and left, in his first chain’s 
length, as may be necessary. At bis first station, he 
finds that on tbe right, the general road fence is 3^ 
links, and also a nook of 40 links more, and 30 li^» 
broad ; and that on tbe left of bis station be has an 0^ 
set of IO links, all of which be roost note in his field 
book. Proceeding forward on this line, he finds at 300 
he has an offset of 25 on the right, where is a gate, 
which he has to notice ; and, 00 tbe left 20, which de- 
termines tbe breadth of the road at that spot. At 
he will find 1 o on the right and 20 on tbe left to ^ 
the breadth j and at 700 (the end of the line) he will 
find 35 on the right and 15 on the left to be tbe breadth 
of tbe road ; where also he will find a small road branch- 
ing off to the right. Thus the first station lie* 
finished. 

To this spot (which is his second station) be bring* 
the theodolite ; and after setting it level, be unlock* 
the under screw, and turns the whole bead about, tilli 
through the telescope, he sees the back picket orsUtion 
staff to be cut by tbe cross hairs. Here, agsin, lock- 
ing the bead of his theodolite firm by the under sciW 
he must unscrew the limb, and turn it about, till tbro>*g“ 
the telescope, he baa a view of the picket at © 3 > 
bearing of which he will find to he 253® lo' 
north to the eastward, which be will enter in bis field 
book. Measoring on from © 2, towards © 3i ke wil 
^3® links, that he is come to a turnpike, where 
the breadths at the right and left are 30 and 15* 

200, he has an offset of j 5 on the left, and a break ott 
at the right of another road, at 25 from his line, wit" 
two other oflfeets, as expressed in tbe field book, tt 
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Surveying, must be noted where this road leads to. At 265 be 
■ V ■ ' ^ has offsets of 30 on the left, and 20 on the right. Thus 
ends the second station line. 

^ Now bringing his instrument to 03 * be Is to adjust 

^ it in the manner before directed at 0 2; and turning 

*, the limb about towards the picket forward, be will find 

the angle of bearing to be 57® 45', still from the north 
^ to the eastward. At 20 links he will be opposite to a 

is' cross hedge on the left, belonging to the estate be is 

surveying. At 293 he ends the line of this station, 
Ik, where the offsets are 5 and 35, as noted in the field 

: book. 

it Coming next to 04, and having adjusted his tbeo- 

[1 dolite, be finds his next angle rr 226" N£. At 120 

I bis offsets are 20 and 15. At 410, ihev are 15 and 

ii| 30, where, on the left, is a cross hedge, of a backward 

g direction. At 480 bis offsets are 5 and 25, where is 

d another cross hedge. At 750, is a break-in of the 

» fence, and the offsets are 30+15 on the left, and 10 on 

the rigbt. At 1050, the offsets are 20 on each hand, 
I and another cross hedge on the left. At 1 1 50 are off- 

if, sets of 20 and + 20, where stands a house. At 1300, 

the offset of 30 on the right terminates the house ; and 
13 at 5 on the left is a cross hedge, of a backward direc- 

3 tion. 1353 ends this line, where roads diverge to the 

I right and left. 

^ At 0 5, the instrument being adjusted, the angle is 

gj found to be 284® 50' nearly W. At 50, his offset to 

(j, the hedge is 15 ; at 220 it is also 15, where is a cross 

hedge, the other end of which was noted at 1050 in the 
last line. At 320 the offset is 25; at 350, the end of 
^ the 0 , the distance from the fence is 1 5. 

ji At 06, the bearing is 305® 35' N. W. At 130 

^ the offset is 30, where a cross hedge goes off to the 

j point which was noted at 750, in the line from 04 to 

0 5* At 160 the line is nearly close to the fence, end- 
^ ing at 210. 

■ At 07, the angle forward is 106® 25' N. W. The 

lioc is 143 long, with an offset at the end of 15. 

At 0 8 the bearing is 269® 20' N. W, At 100 
and at 300 the offsets are 15 and 10. 

The bearing at ©9 is 70® 45' S. W. At 30 the 
measurer finds it expedient to cross the fence, and pro- 
ceed within the bounds of the estate. At 90 he has an 
offset of 30 to the rigbt, where Be crosses a hedge. At 
880 he crosses another hedge, having there an offset of 
20: at 940 is an offset of 50. At 990 he again crossed 
the hedge ; and at 1020 is an offset of 20 to the left : 
at 1040 he again crosses the hedge ; at 1080 he comes 
to the corner of the farm house; and 1165 his line, 
where is a small curve at the right. 

At © 10, the bearing is 20 4® S. W. At 70 is an 
offset of 5 at the right : at 200 is 1 5 at the left, and a 
cross hedge: at 600 is 25 on the left, and 20-f 15 on 
the right; 690 ends the line, where are 15 on each 
side, where there is also a cross hedge. 

The angle at © 1 1 is 355® 30' S. E. At 280 is an 
offset of 30 on the right, and 10 with a cross hedge on 
the left ; at 400 is an offset of 30, and another cross 
hedge on the left ; and 470 ends the line, where are 
offsets of 10 and 20 on the rigbt and the left; 

At © I a the angle is 1 55® S. E. At 60 is a cross 
hedge : at 219 the offsets are 10 and 15 ; and at 229 
be comes to close his work at © i, from which he set 
oat. 
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Having thus taken the circuit of this estate, the nica* Surreyiog. 
surer must pi-oceed to plot the same on paper, with some — C— ^ 

convenient scale *. * Crocker's 

The scale usually employed for this purpose is that ^ 2^^*^** 
called the plotting scaUf plane scale, ov scale equai ,0 
parts, represented at fig. 1 1 . and 1 2 . Description 

This instrument contains different scales or divided 0^ 

lines, on both sides. There are on one side a number ^scries 
of plane scales, or scales of equal divisions, each of a pigs/i 
different number to the inch, and also scales of chords and 12. 
for laying down angles, and sometimes the degrees of a 
circle marked on one edge, answering to a centre marked 
on the opposite edge, by which means it also answers 
the purpose of a protractor. There are several diagonal 
scales on the other side, of different sizes, or different 
dimensions to the inch, serving to take off lines expressed 
by numbers to three dimensions, as units, tens, hundreds, 
as also a scale of divisions which are the 100th parts of a 
foot. The most useful of all the lines which can be laid 
down on this instrument, though not always done, is a 
plane scale on the two opposite edges, made thin for the 
purpose. This line is very useful in surveying ; for by 
laying down the instruznent on paper, with iu divided 
edge along a line whereon several distances are to be 
laid off, for the places of offsets, &c. ; these distances 
are all transferred at once from the instrument to the 
line on the paper, by making small points or marks 
against the respective divisions on the edge of the scale. 

The business of plotting or laying down a plan of an Directions' 
estate from the memoranda of a field book, is a very im- for plotting 
porlant branch of the surveyor’s office. This will best®f 
be understood by an example, which we shall take also*"^^' 
from Mr Crocker. It is adapted to the page of his 
field book, already alluded to; and tbe plan, when- 
completed, is seen at fig. lo. 

The vellum or paper on which the plan is to be 
drawn, being smoothly laid on a drawing board, tbe 
magnetic meridian is to be represented by a line drawn' 
from tbe bottom to the top. 

A point is to be made about tbe middle of this line, 
on which is to be laid tbe centre of tbe circular pro- 
tractor, placing tbe straight edge in such a manner as to 
coincide with tbe said meridian line : draw a pencil line 
around at the edge of the protractor. 

The protractor being thus placed, and firmly fixed by 
means of pins iu that position, or by a lead weight, tbe 
field book is to be inspected for tbe quantity of the an- 
gle at 0 1, which, in the present case is stated at 69® 
north-easterly. This degree is then to be looked for on 
the circular edge of the protractor, and a mark made on- 
tbe paper with a fine plotting-pin, at that number, which 
is to be marked 1, denoting 0 1. 

The field-book is then to be inspected for tbe at 
02, which in this case is 253® 10', where a mark is 
to be made as before. 

A similar process is to be followed with all the other 
angles, till the surveyor comes to tbe close on 0 1 . 

All tbe angles being thus marked off, the protractor 
is to be removed. 

Tbe place where tbe beginning of the work should 
be placed is then to be considered, that the whole may 
come within tbe compass of the paper laid down ; where 
a mark is to be made, noting it as ©i, tbe beginning 
of the plot. 

The fore edge of the parallel ruler is then laid from 

tbe 
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SurveyiRg. iht central point where the protractor Uy, to the mark 
'■“-""v— on the pencilled circle denoting © i. Tlie fore edge of 
the parallel ruler is next moved till it touch the point 
determined on for the beginning of the plot, from which 
a pencil line in the direction from the north lo the east- 
ward, is drawn, about the length of the whole line of 
this ©=2760. 

A feather edge scale is applied to this pencil or oh- 
^ire line, the o division of it at the beginning, marking 
•ff every progressive number where any oflseU have 
Ween made, as at 300, 400, and 760. 

^ The scale is then turned across the line (by some cross 
division), and the offsets on each side of the station line 
we pricked off. At o, or © 1, the held book shows 
that on the lelt hand, at 10 links, is the iioiindary line 
•f that side, where there is likewise a small road brant h- 
ing off. The offset on the right hand is 30, which, 
with + 40, goes to the extent of a small corner, also 
40 links in breadih. At 300 on the left there is an 
easel of 20, and on (he right another of iq, where 
there is also a gale to he noticed. At 760 there is an 
offset on the lelt of ,5; «nd on the right, one of ac. 
where a small roadway branches off. All these oflsela 
are to he pricked off as the surveyor proceed.. The 
hoMndarv lines are dratyn through these offset points, 
and in thi> manner the first station is completed 

1 he parallel ruler is then laid from the centre to the 
•ngnlar pot of ©2; the limb of U U moved lill it 
touches the end ot .he last station line, fioni which ago. 
ther ol»,cme line iplrawn, from the north easterly, «g 

anted m the held IkhA. 

be numbers 30. 20=, .nd j6j «.•« pricked „ff. 
u . toll i-aie Ht 30 IcnkH, and » |a„e ,, j; 

,"o! 

■ the field book, and t|.c ofiVw are n.a.Ie al 7ll“'*'’"‘T 
12 '., . 5 »..d :o are «e. nff/a, "o 

•here ..VO lo-daes Inancb oft' „ea, 1 » io L ’l 
the Side sketches. At 480 the «ir • ***“ 

the left, H 304- 15 with across ludc'e and 
JO. At 1050 on the. leli is ' 

and 20 on the right At i « cross hedge, 

-here Ma„d, o ifm^e.^'A*. oo" 

a cro;a l„ dge ; „„ ,|,e ,i„i„ j S «iU, 

.nHroo, i, , ,3J0 ^ 3 . a road branch- 



A. ^ I '■wnip.ei 

.A‘®V'-v...k .«kev an;..b,.rdirec.ion. .„d 

I he ruler i.. | 

'hnure line ( 

p*i-ioiva;i;rfieiy';!r'"^^ 



gOf 



centre to this '“•‘•r tr„m i 

ine 
am 

H*-ie me 



ern.re to tin, atmi.0, i- lai 

direction mentioned.’ 1 Hie".U.'- t 



a road., a.:- 



1'fi.o-ta 



At ©liseioff u T'''*''""''’ . 
the diMaocea and of^et!"!, TltTu b’’’ . '^‘"8 
IliiH spreom n i, »uffici,.„t ‘" ‘'••bnok. 

% practi.e of plottipo; and m ' 

t«d..ua repetition' It ""“'d be only 

he ob,eryed.tl 
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the accuracy and facility of the work greatly depend ofl 8«npi( 
tJie judgment and care exercised in keeping a correct 
and dear field-book. 

Wlien a circuit is plotted off, the measurer most fill 
op the interior, by separately completing ibe measure of 
each field with the chain, so that they may be laid down 
on the plan in their proper situations and dimeusions. 

The lines taken with ll^ theodolite will here be of 
great service, as the base lines of a number of interior 
angles. 

'Mic surveyor having thus on paper, a representation 
of the estate, must draw such measuring lines on it, as 
will enable him to calculate the content of each AiJd 
Separately. Having made out a fair plot ot his work, 
another line must be drawn for the true meridian, to the 
eastward of the former, according to llie variaiioo of 
the magnetic needle, where the estate lies. On this liue 
meridian line may be placed any device whatever, as 
a north point. A title must also be given to the n ap, 
a scale drawn of the pioportion used in the plotting, and^ 
a border to the whole *. Cneki^» 

Having thus explained the genesal practice of snr- 
vering according lo the latest improvements, wc shall 
shew how a surveyor is to proceed in measuring and 
planning countie.s and towns. 

To survey a Oeunty or larfue Tract of Land.~^ I . Chose 
two, three, or four eminent places for stations such 
the lopM of high hills or mountains, towers, or church 
8 teeple.s, which may he seen from one another, and Irom 
which most of ihr towns, and other places of note, maT 
al.NO be Keen. And let them be as far distant liom each 
other as possible. On thei^e places raise bearona, or 

lung poles, with flags of different colours flying anheni, 

so as to be visible from gll the other statious. 

2. At all llie places which are to be set down in th* 
nrap, plant long poles with flags at them of sevnal co- 
lour-, to di-iingiiisit (he places from each other, fixi*»8 
them on the lops of chuich steeples, or the lops of 
houses, or in the centres of smaller towns. 

It IS I ot necessary to have these marks at many 
places at once, as suppo-e teo at a time. l?or when thf 
angles have been taken at the two stations, to all tt>c*»® 
place‘s, the maiks m» y be removed lo r»ew ooe-s and so 
Mjcces-i vel y to nil the places required. ^Jlie-enn*rM 
being set up at a conveuicut nuniluTof places and such 

a*< niuN be seen Iron) both Ktations, go to one ol these sU- 

tio.ns, and with an instrument for taking angles, standing 
at that siatioii, lake all the angles between the other 
station, and each of these mgrks, observing which >* 
blue, wliich red, <Slc. and on which liaud they liej and 
set all down wiili their culourK. N,ext go lo the 
station, anil lake all the angles between the first sta- 
tion, and eacli «it the former marks, and set them down 

with the re!^i, eaeii against those correspondiog with thf 

same cohiur. J| prauicahle, the angles may also, fi* 
tHken at Millie ihiid staiion, which may serve to provi 
1 1** W0‘k, ii the ihrte linen intersect in tliat point cyhtre 
any mark '‘lands, '(he must be glloved to re- 

n‘Hiii till lb. observations are finished at both station^ 
and ihco ihey must be lakea down, and set up at Ireyf 
places. 'Pb*. operations must be perlorn.wd 

otb stations, lor tluse treUi places, and the l,ik<^ 
others. 'I be iiLst,i nn)ent for taking angles roust b^ 

Cfedipgly accurate, made on purpose willy telcscop'f 
^ sighlfn 
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'Sonreying. siglits, and of three, foor, or five feet radius. A cir- 
^ cumfereotor U reckoned a good instrument for this pur- 

pose. 

3. Though it be not absolutely necessary to measure 
any distance j because a stationary line being laid down 
from any scale, all the other lines will be proportional 
to it ; ^et it is better to measure some of the lines, to 
ascertain the distances of places in miles : and to know 
how many geometrical miles there are in any length ^ 
and from thencn to make a scale for measuring any di- 
stance in miles. In measuring any distance, it will not 
be exact enough to go along the high roads, on account 
•of their turnings and windings, and scarcely ever lying 
in a right line between the stations, which would cause 
endless reductions, and create trouble to make it a right 
line, for which reason it can never be exact. But a 
better way is to measure in a right line with a chain, 
between station and station, over hills and dales, or 
level fields, and all obstacles. Only in cases of water, 
woods, towns, rocks, banks, &c. where one cannot pass, 
such parts of the line must be measured by the method 
of inaccessible distances ) and besides, allowing for a- 
scents and descents, when we meet with them. A good 
compass that shews the bearing of two stations, will al- 
ways direct to go straight, when the two stations are 
not seen j but when a straight progress can be made, 
offsets may be taken to any remarkable places, likewise 
noting the intersection of the stationary line, with all 
roads, rivers, &c. 

4. From all the stations, and in the whole progress, 
rare must be taken to observe sea coasts, the mouths of 
rivers, towns, castles, houses, churches, windmills, wa- 
termills, trees, rocks, sands, roads, bridges, fords, ferries, 
woods, hills, mountains, rills, brooks, parks, beacons, 
sluices, floodgates, locks, &c. and in general every thing 
remarkable. 

5. When the first and main station lines are done, 
which command the whole country, inner stations are 
then to be taken at some places already determined, 
which will divide the whole into several partitions, and 
from these stations may be determined the places of as 
many of the remaining towns as possible. If any rb- 
main in that part, more stations may be taken at some 
places ^ready determined, from which the rest may be 
determined. Proceeding thus through all parts of the 
country, station may be taken after station, till all that 
are required be determined. In general, the station 
distances must always pass through such remarkable 
points as have been formerly determined by the pre- 
ceding stations. 

6. The position of the station line measured, or the 
•point of the compass on which it lies, most be deter- 
mined by astronomical observation. Uan^ up a thread 
and plummet in the sun over some part in the station 
line, observing when the shadow runs along that line, 
and at that moment tkke the sun’s altitude *, then having 
Jiis declination, and the latitude, the azimuth will be 
found by spherical trigonometry. The azimuth is the 
angle which the station line makes with the meridian, 
•and tberefme a meridian may easily be drawn through 
the raap.j or a meridian may be drawn through it by 
•hanging up two threads in a line with the pole star, 
when due north, which may be known from astrono- 
mical tables. Or thus : Observe the star Alioth, or 

VoL. XX. Part I. t 



that in the rnmp of the Great Bear, being that next the Sorveying. 
square; or else Cassiopeia’s hip; observing by a line' v ' 
and plummet when eithei/ of these stars and the pole 
star cpmes into a perpendicular ; and at that time they 
are due north. Therefore two perpendicular lines be- 
ing fixed at that moment, towards these two stars, will 
give the position of the meridian. 

A Town or City may be surveyed with any of the Method of 
instruments for taking angles, but best of all with the surreying 
plane table, where every minute part is drawn while in 
sight. It is also proper to have a chain of 50 feet long, 
divided into 50 links, and an offset-staff of 10 feet long. 

Begin at the meeting of two or more of the principal 
streets through which the longest prospect may be had, 
to get the longest station lines. Having there fixed the 
instrument, draw lines of direction along those streets, 
using two men as marks, or poles set in wooden pe- 
destals, or perhaps some remarkable places in the bouses 
at the farther ends, as windows, doors, corners, &o. 

Measure these lines with the chain, taking offsets with 
the staff*, at all corners of streets, bendings, or windings, 
and to all remarkable objects, as churches, markets, 
halls, colleges, eminent houses, &c. Then remove the 
instrument to another station along one of these lines, 
and there repeat the same process as before, and so on 
till the whole be completed. 

Thus, in fig. 13. (part of the New Town of Edin- 
burgh) fix the instrument at A, and draw lines in the 
direction of all the streets meeting in that place, and 
measure AB, noting the street on the left at m. At 
the second station B, draw the directions of the streets 
meeting there, and measure CD, Do the same at D, 
and measure D£, noting the place at the cross streets at 
p, ]o this manner go through all the principal streets. 

This being done, proceed to the smaller and intermedi-* See Hv(. 
ate streets 5 and lastly to the lanes, alleys, courts, yards, 
and every part which it may be deemed expedient to re- Surveyitij, 
present*. 14 

We shall conclude this article with a few practical Subicrra- 
remarks on subterraneous surveyings or the method of 
surveying mines, and other works below ground, taken 
chiefly from Mr Fenwick’s work on subterraneous sur- 
veyings lately published. 

The instruments employed in surveying under ground, 
are the circumferentor, the chain (in coal mines) con- 
taining 100 links, and an instrument for taking the 
angles of elevation or depression, to reduce the mea- 
surements to horizontal distance.s, where the lines are not 
level. In lead mines, they sometimes employ a cord, 
divided into 10 feet, instead of a chain. 

In conducting a subterraneous survey, the instrument 
Bsed is placed where the survey is intended to commence, 
and a person goes forward in the direction of the line to 
be surveyed, holding a lighted candle in his hand, to 
the remotest point at which bis light can be seen through 
the sights of the instrument; its l^aringis then taken by 
the circumferentor, and noted down in the survey book. 

The surveyor then proceeds to take the distance of the 
light, or object, from the instrument, which is after- 
wards removed, and a person stands on the spot where it 
stood, holding one end of the chain in his hand, while 
another, going towards the object, holds the other end, 
toother with a lighted candle, in the same hand, and 
being directed by the former, till the hand bolding the 
Q caudle 
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thesis were true, that men always decrease in an arith- 
metical progression, the expectation of a single life is al* 
Ways half its complement (a), and the expectation of 
^0 joint lives one-third of their common complemenl* 
Thus, supposing a man 40, his expectation would be 23, 
the half of 46, bis complement \ the expectation of two 
joint lives, each 40, would be 1 c years 4 mouths, or the 

third part of 46. ^ J 

Ihe number expressing the expectation, multiplied 

r the nnmksa. ..f (of which it IS the 

‘ 1 •uuually to a society, giv-' 

number living together, to which such an auuu— — 
tion would in time grow. Thus, since 19, or the third 
57 » *® the expectation of two joint lives, whose com- 
mon age is 29, twenty marriages every year between 
persons of this age would in 57 years grow to 20 times 

19, 
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SmiTor- xpi or 380 marriages, always existing together. And 
ship since the expectation of a single life is always half its 
’ H ' complement, in 57 years 20 single persons added an-« 
Dually to a town will increase to 20 times 28.5, or 570 ^ 
and when arrived at this number, the deaths every year 
will just e^ual the accessions, aud no farther increase be 
possi ble. 1 1 appears from hence, that the particular pro- 
portion that becomes extinct every year, out of the whole 
number constantly existing together of single or joint 
lives, must, wherever this number undergoes no varia- 
tion, be exactly the same with the expectation of those 
lives, at the time when their existence commenced* 
Thus, was it found that a 19th part of all the marriages 
among any bodies of men, whose numbers do not vary, 
are dissolved every year by the deaths of either the hus- 
band or wife, it would appear that 19 was, at the time 
they were contracted, the expectation of these marriages. 
In like manner, was it found in a society, limited to a 
fixed number of members, that a 28th part dies annually 
out of the whole number of members, it would appear 
that 28 was their common expectation of life at the time 
they entered. So likewise, were it found in any town 
or district, where the number of births and burials are 
equal, that a 20th or 30th part of the inhabitants die 
annually, it would appear that 20 or 30 was the expecta- 
tion of a child just bom in that town or district. These 
expectations, tberefsre, for all single lives, are easily 
found by a table of observations, showing the number 
that die annually at all ages out of a given number alive 
at those ages ; and the general rule for this purpose is, 
to divide the sum of all the living in the table, at the 
age whose expectation is required, and at all greater 
ages, by the sum' of all that die annually at that age and 
above it j or, which is the same, by the number (in the 
Table) of the living at that age *, and half unity sub- 
tracted from the quotient will be the required expecta- 
tion. Thus, in Dr Halley's table, given in the article 
Annuity, the sum of all the living at 20 and upwards 
is 20,724, which, divided by 598, the number living at 
the age of 20, and half unity subtracted from the quo- 
tient, gives 34.15 for tbe expectation of 20. 

In calculating the value or expectation of joint lives, 
M. de Moivre had recourse to the hypothesis, that the 
probabilities of life decrease in a geometrical progression ^ 
believing that the values of joint lives, obtained by rules 
derived from it, would not deviate much from the truth. 
But in this be was greatly mistaken ; they generally give 
results which are near a quarter of the true value too 
great in finding tbe present value of one life after it has 
survived another in a single payment, and about two- 
fifths too great when the value is sought in annual pay- 
ments during the joint lives. They ought therefore to 
be calculated on the hypothesis (if they are calculated 
on hypothesis at all), that tho probabilities of life de- 
crease in arithmetical progression, which is not very far 
from the truth. Even this hypothesis never corresponds 
with the fact in the first and last periods of life, and in 
some situations not in any period of life. Dr Price and 
Mr Morgan therefore have given tables of tbe value of 
lives, not founded on any hypothecs, but deduced from 
bills of mortality themselves. Some of these we shall 
give at the end of this article. Mr Morgan has like- 
wise given rules for calculating values of lives in this 
manner. 

M. de Moivre has also fallen into mistakes in his rules 
1 



for calculating the value of reversions depending on snr- Sorvivor* 
vivorship : these have been pointed out by Dr Price in *hip. 
the third essay in the first volume of his Treatise on Re- ' 
versionary Payments ^ who has also given proper rules 
for calculating these values, the most important of which 
are comprehended in the following paragraphs. i 

Suppose a set of married men to enter into a society in Method of 
order to provide annuities fpr their widows, and that it is 
limited to a certain number of members, and constantly 
kept up to that number by the admission of new mem- that wilt 
bers as the old ones are lost ; it is of importance, in the come on a 
first place, to know the number of annuitants that after 
some time will come upon the establishment. Now, since 
every marriage produces either a widow or widower j and- 
since all marriages taken together would produce as many 
widows as widowers, were every man and his wile of the 
same age, and the chance equal which shall die first ^ it 
is evident, that the number of widows that have ever 
existed in the world, would in this case be equal to half 
the number of marriages. And what would take place 
in the world must also, on the same suppositions, take 
place in this society. In other words, every other per- 
son in such a society leaving a widow, there must arise 
from it a number of widows equal to half its own num- 
ber. But this does not determine what number, all liv- 
ing at one and the same time, the society may expect 
will come to be constantly on it. It is, therefore, ne- 
cessary to determine how long tbe duration of survivor- 
ship between persons of equal ages will be, compared with 
tbe duration of marriage. And the truth is, that, sup- 
posing the probabilities of life to decrease uniformly, the 
former is equal to the latter and, consequently that the 
number of survivors, or (which is the same, supposing 
no second marriages) of widows and widowers alive to- 
gether, which will arise from any given set of such mar- 
riages constantly kept up, will be equal to the whole 
number of marriages ^ or half of them (the number of 
widows in particular) equal to half the number of mar- 
riages. Now it appears that in most towns tbe decrease 
in tbe probabilities of life is in fact nearly uniform. Ac- 
cording to the Bre&law Table of Observations (see An- 
nuity), almost tbe same numbers- die every year from 
20 years of age to 77. After this, indeed, fewer die, 
and the rate of decrease in tbe probabilities of life Is re- 
tarded. But this deviation from the hypothesis is incon- 
siderable } and Its eifect, in the present case, is to render 
the duration of survivorship longer than it would other- 
wise be. According to tbe London Table of Observa- 
tions, the numbers dying every year begin to grow less 
at 50 years of age ; and from bence to extreme old age 
there is a constant retardation in the decrease of the pro- 
babilities of life. Upon tbe whole, therefore, it appears 
that, according to the Breslaw Table, and supposing no 
widows to marry, the number inquired after is somewhat 
greater than half the number of the society ; but, ac- 
cording to tbe London Table, a good deal greater. 

This, however, has been determined on the supposition 
that tbe husbands and wives are of equal ages, and that 
then there is an equal chance who shall die first. But in 
reality husbands are generally older than wives, and 
males have been found to die sooner than females, as 
appears incontestably from several of tbe tables in Dr 
Price’s Treatise on Reversions. It is therefore more 
than an equal chance that the husband will die before 
bis wife. This will increase considerably the duration 

of 
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SufTivor- of survivorship on the part of the women, and conse- 
, ^ ^oently the niimher which we have been inquiring af^r. 

The marriage of widows will diminish this number, but 
5 not so much as the other causes will increase it. 

When the If the society comprehends in it from the first all the 

aftnuiunu of T**^!** ^raong any 

arrives at oi people where the numbers always continue the 

its maxi. ®ame, the whole collective body of members will be at 
their greatest age at the time of the establishment of the 
society; and the number of widows left every year will 
at a medium be always the same. The number of wi- 
flows will increase continually on the society, till as 
many die every year as are added. This will not be 
till the whole collective body of widows are at their 
greatest age, or tiH there are among them the greatest 
possible number of the oldest widows^, and therefore not 
till there has been time for an accession to the oldest 
widows Irom the youngest part. 

Whole medium of widows that come on every year Into 
different classes according to their differed ages, and 

sZeTt A *S*> 46. 

in life together, derived from the 6rst class, will come 
to their greatest age, and to a maximum, in so 

* j 1™* "■'* •'»??'" ‘0 the second class 
40 years, and to the third in to yeara But the »knl 
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•ingle pay- widow to a certain annuity for her 1 *° hie 
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enter may be reckoned 40 years of T "''®" *'’®y 

log above this age as below it ^ h® V """y ®"‘®'- 
P hy M. de Moivre and Mr S' ^^moiistra- 

of an annuity on the joint emf^'"''”®"’ “te value 

•Ohtracted from the v\|"e of ‘«® lives, 

expectation, gives the true ore *""®“y «n the life 
«'-at may happen to iLm.nf ®^ »""“ily on 

lives after the other. ^ ‘''® '»‘ter of the two 

^es of l,fe in (ff probabili- 



2« ] S U R 

The value of a siiiglo life 40 years of age, as givta hy Smhta 
M. de Moivre, agreeably to the same table, is 13.20; diip 
and the former subtracted from the latter, leaves 3.37, 
or the true number of years purchase, which oo^t to 
be paid for any given annuity, to be enjoyed by a per- 
son 40 years of age, provided be survives another penoa 
of the same age, interest being reckoned at four per 
cent, per annum. The annuity, therefere, being 30I. 
the present value of it is 30 multiplied by 3.37, or 
loil. 2S. 4 

If, instead of a single present payment, it is thought 
preferable to make annual payments during the 
riage ; wbat these annual payments ought to be is easily 
determined by finding what annual payments during meou. 
two joint lives of given ages are equivalent to the value 
of the reversionary annuity in present money. Sup- 
pose, as before, that the joint lives are each 40, and the 
reversionary annuity 30I. per annum. An annual pay- 
ment during the continuance of two such lives is worth 
(according to Table II.) 9.82 years purchase. The an- 
nual payment ought to be such as, being multiplied by 
9.82, will produce lol.il. the present value of the an- 
nuity in one payment. Divide then loi.l by 9.82, and 
10.3 the quotient will be the annual payment. This 
method of calculation supposes that the first annual pay- 
ment is not to be made till the end of a year. If it i» 
to ^ made immediately, the value of the joint lives will 
be increased one year’s purchase ; and therefore, in or- 
der to find the annual payments required, the value of 
a present single payment must be divided by the value 
of the joint lives increased by unity. If the society pre- 
fer paying part of the value in a present single payment 
on admission, and the rest in annual payments; and if 
they fix these annnal payments at a particular sum, the 
present single payment paid on admission is found by 
subtracting the value of the annual payment during the 
joint lives from the whole present value of the annuity 
in one payment. Suppose, for instance, the annual pay- 
ments to be fixed at five guineas, the annuity to be 30^* 
the rate of interest four per cent, and the joint lives each 
40 > the value of the annuity in one present single pay- 
ment is loi.il. The value of five guineas or 5.25 
annum, is (5.25 multiplied by 9.82 the value of ibo 
joint lives) 51.55; which, subtracted from ioi.il.giv« 

49 * .^ 1 * llie answer. 

If a society takes in all the marriages among persons 
* P**^**^‘*lar profession within a given district, and 
subjects them for perpetuity to a certain equal and com- 
mon tax or annual payment, in order to provide life 
annuities for all the widows that shall result from these 
marriages; since, at the commencement of such anesta* 
niishraent, ail the oldest, as well as the youngest, mar- 
riages are to be intitled equally to the proposed benefit, 
a much greater number of annuitants will come imnis* 

^ would come on any similar esta- 

blishment which limited itself in the admission of mem- 
exceeding a given age. This will 
that accumulation of money which should tako 
fli*^I**i*^ produce an income equal to 

e isbursements at the lime when the number of *■* 
ui ants comes to a maximum ; and therefore will be a 
El Tr ^ «pon the establishment in its infancy. 

PnJ'» kf '^bb™Pbn8ation must be provided ; and the 
tK k* • *?*^^®*^ bf providing it is, by levying fines at 
® cginning of the establishment on eveiy member ex- 
ceeding 
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ceeding a given age, proportioned to the number of 
years which he has lived beyond that age. But if such 
fines cannot be levied, and if every payment must be 
equal and common, whatever disparity there may be 
in the value of the expectations of diflftrent members, 
the fines must be reduced to one common one, answer- 
ing as nearly as possible to the disadvantage, and pay- 
able by every member at the time when llie establish- 
ment begins. After this, the establishment will be the 
same with one that takes upon it all at the time they 
marry \ and .the tax or annual payment of every mem- 
ber adequate to its support will be the annual payment 
during marriage tlue from persons who marry at the 
mean age at which, upon an average, all marriages may 
be considered as commencing. The fines to be paid at 
first are, for every particul^ member, the same with 
the difference between the value of the expectation to 
him at bis present age, and what would have been its 
value to him had the scheme begun at the time he mar- 
ried. Or, tliey are, for the whole body of members, 
the difference between the value of the common expec- 
tation, to persons at the mean age of all married persons 
taken together as they exist in the worltL, and to per- 
sons at that age which is to be deemed their mean age 
when they marry. 

Suppose we wtsli to know the present value of an an- 
nuity to be enjoyed by one life, for what may happen 
. to remain of it beyond another life, after a given term ^ 
that is, provided both lives continue from the present 
time to the end of a given term of years j the method 
of calculating is this : Find the value of tlie annuity for 
two lives, greater by the given term of years than the 
given lives j discount this value for the given term 
and then multiply by tlie probability, that the two gi- 
ven lives shall both continue the given term j and the 
product will be the answer. Thus, let the two lives be 
each 30, the terra seven years, the annuity lol. interest 
four per cent. The given lives, increased by seven 
years, become each 37. . The value of two joint lives, 
each 37,^ is (by Table II.) 10.25. value of a 

single life at 37 is (by the table under the article An- 
nuity) 13.67. The fornjer subtracted from the latter 
is 3.42, or the vali»c of an annuity for the life of a per- 
son 37 years of age, after another of the same age, as 
has been shown above. 3*4^ discounted for seven years 
(that is, multiplied by 0.76 the value of il. due at the 
end of seven years) is 2.6. The probability that a 
single lile at 30 shall oonikme seven years is (b)» 
The probability, therefore, that two such lives shall 
continue seven years, is or in decimals 0.765 *, 

and 2.6 multiplied by 0.765 is 1.989, the number of 
years purchase which ought to be given for an annuity 
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to be enjoyed by a life now 30 years of age, after a Surviror- 
Itfe of the same age, provided both contiRue seven ship, 
years. The annuity then being lol. its present value y-— ^ 

is 19.89I. 6 

Suppose the value is required of an annuity to be en- Method of 
joyed for what may happen to remain of one life *^^er 
another, provided the life in expectation continues a gi- unmiity for 
ven time. i. Find the present value of the annuity for what may 
the remainder of the life in es^ectation after tlie given happf“ t® 
time, which is done in this manner: Multiply the 
sent value of the life at the given time by the present 
value of 1 1. to be received at that time, aud multiply tber, pro- 
tbe product again by the probability tliat the life in ex-vided the 
pectatioo will continue so long. Let the given tirae^^® 
which the life in expectation is to continue be 15 years, 
and let the person then be arrived at 50 years of age. a gireii 
A life at fifty, according to M. de Moivre’s valuation time, 
of lives, and reckoning interest at four per cent, is 
worth 11.34 ye^rs purchase. The present value of 1I. 
to be received at the end of 15 years, is 0,5553, and 
the probability that a life at 35 will continue 15 years 
is These three values multiplied into one another 

give 4.44I. for the present value of the life in expecta- 
tion. 2. Find the value of the reversion, provided both 
lives continue the given time, by the rule given in 
parag. 5th. 3. Add these values together, and the 
sura will be the answer in a single present payment. 

We sliall now illustrate this rule by an example. 

An annuity of lol. for the life of a person now 30, is 
to commence at the end of 1 1 yeai*s, if another person 
now 40 should be then dead ^ or, if this should not 
happen at the end of any year beyond 1 1 years in which 
the former shall happen to survive the latter : What is 
the present value of such an annuity, reckoning interest 
at four per cent, and taking the probabilities of life 
as they are in Dr Halley’s table, given in the article 
Mortality ? 

The value of lol. per annum, for the remainder of 
the life of a person now 30, after 1 1 years is 69.43I. 

The probability that a person 40 years of age shall live 
1 1 years, b, by Dr Halley’s table The probabi- 

lity, therefore, that be will die in 1 1 years, is sub- 
tracted from unity (c), or ^yj winch multiplied by 
69.43!. gives 17.16I.— The value of the reversion, pro- 
vided both live 11 years, is 17I. and this value added 
to the former, makes 34.1 61. the value required in a 
single present payment j which payment divided by 
11.43I. the value -of two joint lives, aged 3c and 40, 
with unity added, gives 3I.J or the value lequired in 
annual payments during the joint lives, the first pay- 
ment to be made immediately. 

Table 



(b) The probability that a given life shall continue any number of years, or reach a given age, is (as is well 
known) tlie fraction, whose numerator is the number of the living in any table of observations opposite to the 
given age, and denominator, the number opposite to the present age of the given life. 

(c) For the difference between unity wd the fraction expressing the probability thatun event will happen, gives 
the probability that it will not happen. 
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Table I. Showing the Pretent Values of an Annuity 
\ ■■■^ * > of i\, on a Single Life, according to At, de Moivre^s 
Hypothesis, 



























S U R 



S U R 



SdrrlTor- 

ship. 



K*i** 

SI P* 
■ • 


of tlie 
EldtsL 


Value at j 
per cent. ' 


Value at ^ 
per cent 


Value at j 
per cent. 


25 


55 

6o 

65 

70 


9.617 

8.549 

7-308 

5.868 


8.879 

7.967 

6.882 

5.590 


8.232 

7.448 

6.495 

5-333 


25 

30 

35 

40 

45 

50 

55 

60 

65 

70 


13-19^ 

12.794 

12-333 

11.770 

11.130 

10-374 

9.488 

8.452 

7.241 

5.826 


11.786 

11.468 

11.093 

10.655 

10.131 

9.509 

8.766 

7.880 

6.826 

5 -? 5 i 


10.621 

10.367 

10.067 

9.708 

9.278 

8.761 

8.134 

7-371 

6.440 

5-294 


30 


30 

35 

40 

45 

50 

55 

60 

65 

70 


12.434 

12.010 

11.502 

10.898 

10.183 

§• 33 * 

8.338 

7.161 

5-777 


11.182 

10.838 

10.428 

9936 

9-345 

8.634 

7-779 

6.748 

5 - 50 ? 


10.133 

9*854 

9.514 
9.1 12 
8.620 
8.018 
7.280 

6-373 

5-254 


35 


35 

40 

45 

50 

55 

60 

65 

73 


11.632 

11.175 

10.622 

9*955 

9.156 

8;202 

7.066 

5.718 

10.777 

10.283 

9.677 

8 - 93 « 

8.038 

6.951 

5.646 


10.530 

10.157 

9.702 

9.149 

8.476 

7.658 

6.662 

545Q 
9.826 
9418 
8.91 1 
8.283 
7-510 
6.556 

5-383 


9.600 

9.291 

8.913 

8.450 

7.879 

7.172 

6.294 

5 -i 0.3 


40 


40 

45 

50 

55 

60 

65 

70 


9.014 

8.671 

8.244 

7-710 

7039 

6.198 

5.I4I 


45 


45 

50 

55 

60. 

65 

70 


9.863 

9331 

8.662 

7.83' 

6.807 

5556 


9.063" 

8.619 

8.044 

7-332 

6.435 

5.300 


8.370 

7-987 

7.500 

6875 

6.080 

5.063 


50 


50 

55 

60 

65 

70 


8.892 

8.312 

7.568 

6.623 

■T* 44'2 


8 -i 35 

7-738 

7.091 

6- 258 

7 - 3 .S 2 
6.781 
6.056 

5-053 

6.351 

5-730 

4.858 


7.660 

7.230 

6.664 

5.926 

4.964 

6.873 

6.386 

5-724 

4-833 


55 


55 

60 

65 

_ 7 £_ 


7.849 

7-223 

6-379 

5.201 
"6:^ 
6.043 
: 5.081 


6 d 


60 

65 

70 


6.00 1 
5-444 

4653 


65. 


7 o_^ 


; .^r 547 ,. 
- 4 : 773 . 

4.276 


. 5 > 77 
4-571 

“ 4.104 


50.3' 

4-385 


T°" 


7 ^ 


3-952 
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Table IL Showing the Valves Annuities on Single 
Lives j among Males^ and Females^ according^ 'to- the' 
Frobabilities of the Duration of Life in the Icingdom 
of Sweden, 



Surviror- 
ship. ' 



Ages. 


Males 

4 pel cL 


5 per cL 


Fema 

4 P*rc». 


LES. 

Sperct. 


Lives in 
4 per ct. 


general. 
5 per ct 


1 


16.503 


14.051 


16.820 


14-271 


16.661 


14.161 


2 


17-355 


14.778 


17.719 


15*034 


* 7-537 


i 4 . 9 o( 


3 


17*935 


15-279 


18.344 


15-571 


18.139 


15.423 


4 


18.328 


15.624 


18.78c 


15-951 


‘8-554 


15.787 


5 


18.503 


15.786 


18927 


16.088 


18.715 


*5937 


6 


18.622 


15.901 


19.045 


16.203 


‘8833 


16.052 


7 


18.693 


‘ 5-977 


19.131 


16.291 


18.912 


16.134 


8 


18.725 


16.021 


19.162 


‘6-335 


‘8.943 


16.178 


9 


18.715 


16.03c 


19.151 


' 6-343 


•8-933 


j6.i86 


10 


18.674 


16.014 


I9.IC9 


16.323 


18.891 


16.169 


II 


18.600 


15*970 


10.041 


16.286 


18.820 


16.128 


12 


18.491 


15.896 


18 952 


16.229 


18.721 


16.062 


13 


18.378 


I 5.819 


18.840 


i 6.‘53 


18.609 


15.986 


14 


18.246 


15.724 


18.707 


16.059 


18.476 


15.891 


15 


18.105 


15-624 


18.568 


I 5.960 


‘8.336 


15.792 


16 


17.958 


15*517 


18.424 


‘5.85c 


18.191 


15.686 


17 


17.803 


15.404 


18.290 


15.761 


18.046 


‘5-582 


18 


‘ 7-643 


15.285 


18.151 


15.662 


17.897 


* 5-473 


19 


17.492 


15.17.5 


18.01 3 


‘5-563 


‘7-752 


‘5-369 


20 


* 7*335 


15-059 


17.872 


15-462 


17603 


15.26c 


21 ' 


17.192 


14-955 


‘7-725 


‘ 5 - 3 '6 


17.458 


* 5*55 


22 


17.042 


14.846 


‘ 7-573 


15*24. 


1 7-307 


15.043 


23 


.16.887 


14-732 


17.414 


15.1:9 


17.150 


*4*930 


24 


16.742 


14.627 


17-252 


15.009 


16.997 


14.81S 


25 


16.592 


14.517 


17.087 


14.886 


16.839 


14.701 


26 


16.436 


14.40: 


16.915 


14-757 


16.675 


* 4-579 


27 


16.274 


14.282 


16.7 ij l 


14636 


16.512 


* 4-455 


28 


16.105 


14.156 


16.588 


14*515 


16.346 


* 4-335 


-9 


15*930 


14.024 


16.427 


14.396 


16.178 


14.21c 


30 


1575* 


13.889 


16.261 


14 272 


i6.oc6 


14.08c 


31 


15*575 


13-756 


16.104 


14.156 


*5839 


* 3 * 95 ^ 


32 


15-395 


13.619 


15 * 94 » 


14*035 


1 5.668 


13-827 


33 


15.208 


13*477 


15.787 


13923 


* 5*497 


*3*700 


34 


15.014 


13-327 


15.620 


13.806 


*5-32* 


*3*566 


35 


14.812 


13 170 


15.465 


13 684 


15.138 


*3427 


36 


14.601 


13.006 


15.278 


13*54- 


*4939 


13.274 


37 


14.3S: 


1 2.833 


15.07c 


'3-381 


14.726 


* 3-*07 


38. 


14154 


i 2*65 : 


14.853 


13-213 


*4-504 


*293: 


39 


1391c. 


1246: 


14.62 c 


1*^036 


*4.272 


*2.740 


40 


13.66S 


i2.:6i 


*4.401 


12.836 


*4-034 


12.55F 


41 


13.42c 


I 2.065 


14.1 8 < 


12.687 


13.803 


*2.37^ 


42 


1 3.1 96 


1 1 88c 


13*994 


. 12.^38 


> 3 - 59 .' 


12.20c 


43 


12984 


1 1. 71c 


i 3 - 79 ^‘ 


12.387 


>3 39 > 


12.048 


44 


12763 


1153- 


:> 3-596 


I 2.229 


* 3 * * 79 ] 


1 j.88c 


45 


“• 53 ^ 


11*347 


'3-383 


I 2.c6 i 


1 2.959 


1 1.704 


46 


12.297 


11-153 


‘3 ' 5 ‘ 


1 1.876 


12.724 


11514 


47 


12.051 


10.951 


1 2.894 


11.668 


12.472 


H.3CC 


48 


1 * 795 


10.738 


12.620 


11-443 


12.217 


1 1.09c 


49 


11.528 


10.516 


12-333 


1 1.203 


11.93c 


10.86c 


50 


1 1 .267 


16.298 


12.049 


10.970 


r 1.638 


.10.634 


5 ' 


1 1.030 


10. IOC 


1 1.769 


>0.737 


***.^99 


10.41! 


52 


io 7'85 


9-895 


11.492 


10.507 


11.138 


10.201 


53 


10.531 


9.682 


1 1.22c 


10.28c 


19.873 


9.981 


54 


10^269 


9.466 


10.937 


10.042 


*o.(^03 


9.75* 


55 


•9.998 


9229 


10.642 


9-792 


10.32c 


9.51C 



I E ^ Males. 
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II Females. |*J»ve8in^rene.•a^ 



A.',®** U |h:i ct. I r per cl. 4 pe*- cL I 5 ,icr cd 4 per cl I 
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Sorvifor- 




Jnterest 4 per cent. 



A»e«.. 


Valuer. 


Aq:e«. 


Vh 1 u-i«. 


A"cs. 


Vnli-e.. 


Apes 


V«Ire*. 


67.67 


4.362 


67-73 


3*527 


67 79 


2-743 


67-85 


2.01 C 


68 6:J 


4 


68-74 


3 - 34 - 


68 80 


2.514 


68-86 


1. 91c 


69-60 


3-85* 


69-75 


3*147 


69-81 


2.324 


69 87 


1.798 


70.70 


3*595 


70-70 


r.940 


70-82 


2*155 


70-88 


1.661 


71-71 


3*345 


7‘-77 


2.753 


7‘-83 




71 89 


1.464 


;2-72 


3 .>i 3 


72-78 


2 - 55 - 


72-8j 


1.875 


72-90 


1.189 


73-73 


2-935 


73 79 


2-355 


73 85 


1.76C 


73 9 * 


0.037 


74-74 


2.707 


74 - 8 c 


2.17: 


74.86 


1.692 


74-9- 


0.708 


75*75 


2.648 


75.81 


2.017 


75-87 


1.605 


75*93 


0.575 


76 76 


2.490 


76-82 


1.877 


76.88 


1.497 


76 94 


0.481 


77*77 


2.340I 


77-83 


1.750 


77 89 


1*339 


77-95 


0.421 


78.73 


217c 


78-84 


1.639 


78-90 


1.097 






w . 


1.96/ 

1.75G 


79 85 
80-86 


*•524 

1.416 


79 9 ' 

jo-97 


0.863 

0.638 






81-81 


1.600 


81-87 


1.320 


3 i -93 


0. U 






82.82 


1.472 


82 88 


1.225 


82-9/7 


0.42; 






83-83 


1.364 


83-89 


i-C 9 ^ 


- 3-95 


0*379 






84-84 


1.276 


84 9 


0.901 










85.85 


1.212 


35.91 


0*725 










86.86 


1.17'^ 


06-9. 


0.556 










87.87 


I.I27 


8; 93 


0.4^0 










88-88 


1.071 


88-9.1 


0.396 










89 89 


0.9.10 


8995 


0*364 










90-90 


0.718 














9I-9T 


0.516 














9292 


0.326 














93 93 


0.236 














94 * 9-1 


0.190 














95-95 


0.024 















TaBi.e V, Showing the Values of two Joint Lives^ ac~ 
corrJ'ngio the P.vMih\ies of the Duration of Human 
Life among Males and Females collectively. 

Interest 4 per cent. 



Difference nf age 24, 30, 36, and 42 years. 



Age . 


VrIih«. 


A».C 4 


V. lues 


A. e^. 


Value.. 


A)ce«. 


Vs.lues 1 


1- 25 

2- 26 

327 

4- 28 

5- 29 

6- 30 
7*31 
8 32 

9 - 33 

10- 34 
• 1 - 3 ? 
12-36 

> 3-37 

14-38 

‘5 39 
i6 40 


1 1.83 » 
13.409 

'3-778 

14.002 

•4.037 

•403.^ 

14.006 

' 3-944 

'3-855 

'3.74* 

13.604 

' 3 - 42 - 

13.234 

‘3.023 

12.79C 

12.57c 


1 - 3 ' 

2 32 

3 33 

4 34 

5 - 3 ' 

6- 36 

III 

9-39 
10 40 
' 1 * 4 ' 

J 2 - 4 '- 

1 3 - <?3 

14- 44 

• 5-45 

i6-46j 


1 2. 1 96 
12.73c 
3.o6e- 

.3.264 

'.='•277 

13.242 

13.170 

' 3-059 
1 2.9 1 5 

i 2.7.^' 

■ 2-565 
' 2-379 
1 2. ' 96 

11*997! 

11.787, 
|i 1.562 


1 - 37 

2- 38 

3 39 
4.40 

.5-41 

6.4c 

7 - 43 

8- 44 

9 45 
10-46 

.,-47 

12-48 
t q-40' 

j ‘^1 

‘4 50 

•5*51 

16-52 


1 1 .46 C 
M.9I5 
1 2. • 64 

1 2 .o 3 /; 

1 2.2/T» 

I 2.1 3 ; 
12.112 
1 2.004 
I i.865 
11.604 
11 * 4 ^^ 

1 I. 2 CO 
1 1 .Ol I 

10759 

10.514 

10.264 


^-43 

2-44 

3 45 
4 ' 4 ' 
5 ’ 4 ‘ 

6- 48 

7 - 49 

8- 50 

1 9 5 ' 

:o-<;2 

»i *53 

' 2-54 

^' 3-55 

14-56 

i‘ 5-57 

[•.6.58 


1O.546I 
1 0 046. 

.I.168I 

1 i.r6c' 
* *.i 83 | 
11.064 
10.9 id 

' 0.743 

10.56c! 

'0-357 

10.140 

9.898 

9644 

9 - 37 ' 

0.087 

8.799 




Interest 4 per cent. 



[ffll 




Ape*. 


Values 


At.es 


Values 1 A«;i* 


Value*. 


17- 41 

18- 42 

1943 

20- 44 

21- 45 

22- 46 

23- 47 

24- 48 

25- 49 

26- 50 

27- 51 

28- 5. 

29- 55 

30 - 5 -* 
.3 *-55 
32-56 

35-57 

34*58 

35-59 

2600 

37- 61 

38- 6.2 

39- 63 

40- 64 

41- 65 

42- 66 

43- 67 
.14-68 
45-69 
4.6 yo 

47 7 ' 
48-7: 

•197; 

50 - 7 < 

5'-75 

52- 76 

53- 77 

54- 78 

55 - 79 
,6-8: 
.78. 
58 82 

59- 83 

60- 84 

61- 8c 
62 86 

63- 87 

64- 8: 
6; 80 

66 Qz 

67 91 

68 92 

69-93 

70 94 
V- 9 S 


1^.35' 

12.146 

11*951 

‘ 1*751 
11.55c 
11 335 
1 1.107 
0.862 
1 0.6 1 a 
10.364 
10.150 
9.894 
9.659 

94*3 

9. '67 
801.. 
8' 651 
8.389 

8.* 14 

783' 

7.56; 

7.206 

7*033 

6.763 
6.492 
6.22 , 

5-957 

5.680 

5426 

5.153 

4.884 

4*63.^ 

4 - 39 - 

4.205 

4.0c! 

3 - 8 c 3 

3.605 

3-389 

3- '50 
2.909 
2.7 .0 

2.539 

2.3S5 

2.24G 

2.15^ 

2.037 

1.9 6 
1.79c 

1.535 

1.290 
1.017 
0.764 
0.617 
0.514 
0.41 1 


Itl 

1949 

20- 50 

21- 51 
22 52 
23*53 

2454 
25 55 

26- 56 

27- 57 

28.58 

29- 59 

30- 60 

32- 62 

33- 63 

34- 64 
35 65 

36-66 
^7 67 
.,8-68 

39- 69 

40- 70 

41- 7' 

42- 72 
43*73 

44 74 

45 7 ' 
4676 

47*77 

48-7S 

19*79 
co-80 
51*81 
52 82 

<3 83 
'! 4 - 8 s’ 

55-85 
;6 36 
57-87 
(8 88 

59 89 

60 90 

61 91 

62 92 

63-93 

64 94 

65-95 


f 

. « 

‘ 

S ‘ 

1 

1 ly 


' 7 - 5 .^ 
•8 54 

'9 SS 
20-56 

2!-57 

22-58 
23 59 
24-60 
25*61 
26-62 

^7 63 

28 64 

29 65 

30 66 
3**67 

52 60 

33-69 

34 7 ^ 
35 - 7 ' 
36 72 

^ 7*73 

38-7^ 

39 73 

40 7^ 

r *77 

/! 2 - 7 b 

43 - 79 

44- 80 
^ 5 * 8 1 
.*6 82 
47 * 8 ", 
48 84 
4985 
50 86 
51-87 
12 8S 

53 89 

54 90 

55 9 ' 
>6 92 

57-93 
>8 94 
59 95 


•O.Olo 

9.76. 

9.500 

9.228 

8.95' 

1 % 

8.097 

7.823 

7-557 

7--07 

7 -J 3 ' 

6.761 

6.48' 

6.197 

5-947 

5.642 

5.364 

5.095 

4.840 

4.603 

4.405 

4.195 

3.975 

3.76- 

3*539 

3 - 9 S 

3.052 

2.854 

2684 

2.533 

2.396 
2.277 
2.171 
2050 
1.901 
1.681 
1.366 
1.078 
0.8 !0 
0.65 ^ 
0.546 
0.464 


» 7*59 
18-60 
19 61 

20- 62 

21- 63 
22 64 

23-65 

24 66 

25 67 
26-68 
27.69 
28-70 
297: 

30 72 
31-73 
3274 
33 7 .S 
3 < 76 
. 35-77 

36 7 i* 

37 79 

38 8c 
39-81 
40 82 
41-83 
.12- 84 

43*85 

44 86 
43-87 

46- 80 

47- 89 
48 90 
49-9. 

509 

51 93 
52-94 

53 95 


^2:1 

7.928 

7.658 

7-396 

7.127 

6.851 

6.566 

6.275 

5.986 

5.702 

5 - 4 '5 
3.136 
4.881 
4 646 
4*453 

4*251 

4.04c 

3-333 

3-605 

3-352 

3.098 

2.889 

2.710 

2.553 

2.418 

2305 

2.203 

2.083 

1*933 

1.708 

'-385 

1.09c 

0818 

0.662 

0 * 55 ' 

0.468 
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The values of joint lives in these tables have been 
. . computed for only one rate of interest j and of single 

lives in Table Ilf. for oiily two rates of interest. The 
following rules will show, that it would be a needless 
labour to compute these values (in strict conformity to 
the observations) for any other rates of interest. 

Account of a method of deducing, from the corrctt va- 
lues {according to any observations') rf any single or 
joint Lives at one rate of Interest^ the same vahiis 
at other rates of Interest, 

Preliminary Problems. 

Pkob. I. The expectation pven of a single life by 
any table of observations, to find Its valar, sapposinn 
the decrements of life equal, at any given rate of in- 
terest. 

Solution. Find the value of an annuity certain for 
a number of yeara equal to twice the expectation. Mnl- 
tiplv this value by the perpetuity increased by unity, 
and divide the prod.|ct by twice the expectation : The 

hie required'”'^*'^ *'’* ®‘" '** ‘•'® 

’’‘'u* of » "'Ole >ile aged lo, 

by the bweden observations, is 43.04. Twice this ev 
■ pectation is 87.88. The value^nf * *' 

fcr 8s fifl . ' • ^ . . ®‘ *" annuly certain 

tor 87.88 y.-ais is (reckoning interest at 4 per cent 1 
84,200. ^ The product of 24 200 into 26 (the per-- 
^tmty increased by unity) is 629.2, which, divided U 
• 87.88 gives 7., 59 And this quotient subtracted from 

; lui if 0 g-ves 17.84 years purchase, the v” 

ue of a life aged ten, deduced from the expectation of 

posing an equal decrement tf UfJ 
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leaves 44.14 for the reserved remainder. This remain- 
der multiplied by 24.045 (the vajo^ of an annuity ccr- »l»iP" ^ 
tain for 83.28 years, and the product divided by 83.28 ^ 

(twice tfar expettatioo of the oldest life), gives 1 2:744*, 
the quotient to be reserved \ which subtracted from 
doable the perpetuity, and the remainder (or 37<255) 
multiplied hy the perpetuity increased by unity (or by 
26) gives 968.630, which divided by 90 14 (twice the 
expectation of the youngest life) and the quotient sub- 
tracted from the perpetuity, we have 14.254 for the re- 
quired value. 

The value of aa annuity certain, when the number 
of years is a whole number with a fraction added (as 
will he commonly the case) may be best computed in 
the following manner. In this example the number of 
years is 83.28. The value of an annuity certain for 83 
jrears is 24.035. The same value for 84 years is 24.072. 

The diflerence between these two values is 0.37; which 
diflerence multiplied by .28 (the fractional part of the 
number of years), and the product (.0103) added to the 
least of the two values, will give 24.O45 the value for 
83.28 years. 

General Rule, Call the correct value (supposed to be 
computed for any rate of interest) the first value. Call 
the value deduced (by the preceding problems) from 
the expectations at the same rate of interest, the second 
value. Call the value deduced from the cxpectatioi»* 
for any other rate of interest the third value. 

Then the difference between the first and second va*- 
lues added to or subtracted from the third valne, just 
the first is greater or less than the second, will be the 
value at the rate of interest for which the third, value 
has been deduced from the expectations. ' 

The following examples will make this perfectly plain* 

Example I. In the two last tables th^ correct values 
are given of two joint lives among mankind at large, 
without distinguishing between males and females, ac- 
cording to the Sweden observation^, reckoning interest 
at 4 per cent. Let it be required to find from these 
values the values at 3 per cent, and let the ages of the 
joint lives be supposed 10 and 10. 

The correct Value by Table IV. (reckbniilg interest 
at 4 per cent.) is 16.141, The expectation of a life 
aged 10 is 45.07. The value deduced from this expec- 

talinm . 1 T* 1 -w w • . nr*L_ 



, — -...Mg quotient. , 4* -r./ ..w... » 

nnn»- * i i ~ «ubtract tlu» rnc J P^r Cent, by Prob. II. is 1 4.539. The va- 

»icrr» ’l\"^ multiply the remaimler by the Der« t 7 '^ loe deduced by the ,anie problem from the Rime exp«- 
Ibn^n" This last product divided bTi ’ ’' *?" e" ®* 3 I’®'' '» >< 5 . 8 o 8 . The difference bett.rH* 

rd fiom'tl**'™ ** '■'* life, and then snbtr'*i* !!*^ *"** values is 1.602, which, added to the 

When twice tile eJe .* .*^® quit^d Va'lut*™'*’ UTi.'’ ''*0“ greater than the second), 



When twic"?heTxpeef 't-'’* 

greater than twice the life « 

creased by unit, and twice the 
quotient, instead of heiiio subfr^'^^rj' ''‘‘®«rved 
perpetuity, must he ».U.f .. from twice the 



Perpetuity, nu'^t he added ‘he 

^observations be the Sweden UhlIV’ 

>wa the rate of interest . ’ general 

.„Ution, of the two e.‘a‘’re'"o^?"‘- /wice thlex^c’- 
1 wice the exiw*rf !* 90-14 and 83.28. ^ 

unity and twice the oldest life, increased bv dilference between the first and second is .836 J 

90-‘4 (twice the Xct«’ added t".h * *‘‘®" "’® 

ue expectation of the youngest lifel „1ii l ‘be «uro (that is, 22.i«3) 

value required. 

The 



mrtkps 18.410, the value, required. 

E.rample II. Let the value be required^ of a single 
male life aged 10, at 3 percent, interest, from l he cor- 
rect value at 4 per cent, according to the Sweden ob- 
servations. ^ 

• or correct value at 4 percent. (i>y Table 

18 18.674. The expectation of a male life agtd 

43 ? 4 - . 

*1 he second value (or the value deduced from ihisox- 
P»-ob. I.) is 17.838. 

ine thirti value (or the value detluced fr6mthe8»m« 
expectali^ nt 3 per cent.) is 21.277. ' 

* I® * between the first and second is .83!^ > 



Digitized by 



Google 




SUB [ X33] SUS 



Sui4i*Tor-‘ t*he' IhlrJ' Value at 5 iwl* UCtlt. it ^5.286$ and the 
di8erence''&dded‘t6 i makea 16.122 the Talue of 
j>jify^ a male life aj^ed iC)' at 5 per cettt. 'Bceording to the 
' ^ Sweden oWfvations. The exact value-at 5 per centw is 

(hy Table III.) t6.oi4. 

. ' Again : the difference 1)etween 16.014 (the correct 

value at 5 per cent.)* and 15.286 (the value at the 
same interest deduced from the expectation), is .728 ; 
which, added (because the first value is greater than the 
second) to 13-335 (the value deduced at 6 per centi 
from the expectation) gives 14.063, the value of the 
same life, reckoning interest at 6 per cent. 

These deductions, in the ca^e of single lives particu> 
farly, are so easy, and give the true values so nearly, 
that it will he scarcely ever necessary to calculate the 
exact values (according to any given observations) for 
more than one rate of intfetest. 

If, for instance, the correct s^lues are computed at 4 
per cent, according to any bhservations, the values at 3, 
3v* 4 t» 5» 7» or 8 per cent, may be deduced from 

them by the preceding tules as occasion may require, 
without much labour or any danger of considerable er- 
rors. The values thus deduced will seldom differ from 
the true values so much as a tenth of a year’s purchase. 
They will not generally differ more than a 20th or 30th 
of a year’s purchase. In joint lives they will differ less 
than in single lives, and they will come equally near to 
onf* another whatever the rates of interest are,,. 

The preceding tables furnish the means of debermining 
the exact differences between the values of annuities, as 
they are made to depend on the survivorsliip of any 
male or female lives j which hitherto has been a r/c- 
sideratum of considerable c.^nseqiience in the doctrine 
of life annuities. What has made this of consequence is 
chiefly the multitude of societies lately established in 
this and foreign countries for providing annuities for 
widows. The general rule for calculating from these 
tables the value of sucji annultes is the following. 

Ru/e. “ Find in Table III. the value of a female life 
at the age of the wife. From this value suhstract the 
value in' Table IV:'of the joint continuance of two lives 
^t the ages 6 ^ the hufsband and wifei' The rcmaimler 
xtilT be the Valtib in a single present payment of an an- 
nuity for the life of the wife, should she be left a widow. 
And this last value divided by tbe value of the joint 
li ves increased by unity, will be the value of the same 
annuity in annual payments during the joint lives, and 
to commence immediately.” 

Exanipfe, I>t the age of the wife be 24, and of the 
Iiusband 30. llie value in Table III. (reckoning in- 
tcfest'at'4 per cft.) Ofa female life aged 24-, is 17.292. 
The value in Table IV. of two joint lives aged *24 and 
30, is I3-.|>5, which stfhstr.'ieted from 17.252 leaves 
^.797, the value in a single present ’pajmient of an an- 
nuity of il. for the life of t lie wife after tl\e huHwnd ; 
that is for lhe life bf the widow. The annuity, tbere- 
foi^e, being^u|lposed2i)l. its’Valoe in a single payment is 
25 multiplied 'by 3.797;' that 75 94I. And this last 
v-^silue diHfldffbv' 74'.455 (ihat'is^ by the value of the 
jbihl liVe^ inciN^sed'by bnity), jgiveS'5.15, the ^*alue in 
ahnuflil jiaynlertts ’bei^nlng' irtlhiedlatefy,' and' to be 
bontinbed dnnng’lhd joint liVes of an awnuitvof 20I. to 
;a wife ag>ed ^4 for Hef life, after her hbsbarid aged '^. 

STJBYA; the’orb'bf the SumperSbnifted ai^d adored 



hyAsecfc tff £[itidoo^ a, god. bg Sbiy* 

same diviaity wfitb tlpj.Pficpbqs m. , Greece J^mjg 5 ■ J * ' 

and the sect who pay him particulay .pdorptiqb call- , 

ed Saunas*^ Their poets and painters describe his car as ^ 

drawA;by seven green horses, precede^.hy Arun^ or the 
J^awn, who acts., as his charipteery and followed by 
thousands of genii woi*sbipping him, and modulating bis 
praises. He has a multitude of names, and amqng therp Asiatic Re- 
twelve epithets which denote his distinct poyrers in eacji 
of the twelve months; and he is believed to have 
scended frequently from his car in a.bumgn shape, aq^ 
to have left a race on earth, who arq equally renown- 
ed in the Indian stories with the HelUdai of Greece : it 
is siogidar, that his two sons called Aswinau or A^- 
wtniciimarmi, in the dual, should he considered as twin- 
brothers, and painted like Castor and Pollux. 

SUS, the Hog, a genps of quadrupeds.. See 
MAi.iA Index* , 

SUSA, the ancient royal residence *of ,the kings oI 
Pei^ia, built by Darius Hystaspis, according to, ay, 
though he, probably only restored it, being a very a,pr 
cientcity, founded by Tithnnus father of Memnpn. . l|8 
compass was said by ancient authors to be 1 29 stadia.!;^ 
but tbe niius give ns. the idea of a .still greater extents 
ITiey are situated on the east side pf tlie riveir.Kcral^ 
in- the latitude of 3 2**, stretching not less than twelvf^ 
miles fi-om one extremity jto the other. These rujqs 
consist of hillocks of earth-. and rubbisli, covered 
broken pieces of brick and coloured tile. One of (lies^ 
hillocks is a mile in oircumfei^nce, .and 100 feel high. 

Another, though not quite .so high,, has double the qir; 
cuit. Large blocks of. marble covered with hierogly* 
pbics are frequently discovered by tbe 4j*«h3. Ther,e 
is a building, apparently modern,, called, the tpmb of 
Daniel. The whole place is now a g)oomy wilderness 
inhabited by beasts, of prey. 3ee Kinneir^s Geographi- 
cal Memoir of Persia, 

SUSPENSION, ior $cQts faw. See Law> 
clxxxv. .5, 6,<aod 7., , ,, 

SUSSEX^ a county of England, dtriving oamo' 
from its*situatioD in respect of the other Saxops, 
called Sussex^ i. e< the country of the South Saxons^li^s 
Hampshire on the west, the British channel on t lie 
sootli, Surrey on the north, and Kent on the east. Ito 
length is 65 miles, its breadth 30,, and its circumfer- 
ence 170. It is divided into 6 rapes,, and these 
65 hundreds,, in which are 342 parishes,, of ^2^3 

are vicarages, one city, 16 market towns, 1,1 40,090 BriVanma, 
acres, and in 181 1 it contained 190,083 inhabitant^., It i. p. 
has few good ports, thoiigb it lies along the ebannePJ** 
for 65 miles, the coast being encumbered in niai;^ 
places with rooks ; and where, it is more open, sp^h 
quantities of sand are thrown upon.it by the soulh-xve^t 
winds^ land the harbours so-choked up, that they will 
not admit vessels of any great draught nr burden. Tl^ 
county is well watered by the rivers Arun, Adar, Ouse., 
liother, Lavant,. Cuckmeer, Ashhum, and Aften, by 
wbioii it is well supplied with fish, as well as from the ' 
sea. Hence different places of the epunty are famed 
for different sorts of fish,<asthe Arun for mullets, .wbiph 
enter it iinomi the sea.in summer iu shoals, and by feeding 
vpona pnrtlcular<kind ofherbibeeome extremely deli- 
cious : Chichester for lobsters^ Sclscy foe-cockles^ Am- 
berly far trout,. Pulborougli for eels, Rye foniierrings, 
i.!j I.'-. .• I .M. n , ( ,1 -M t. i .and 
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Sissec, county in general for carp. It is remarkable, 

Satherlaad. that all the rivers above mentioned rise and fall into the 
‘ sea, wiihin the county. 

The air, as weM as the soil, is various in d'fferent 
parts of tl.e county. Upo;i the coast the air is aguish, 
upon the hills and downs p'easant and whol''Some ; but 
somewhat moist and foggy in the valleys, the Hull being 
deep and rich, and the vegetation in summer very vigo- 
rous. The downs in some places are very fertile i.i corn 
and grass j in others they feed great docks of sheep, 
whose flesh and wool aie very fine ; but of the latter no 
inconsiderable quun'itv is clandestinely exported to 
France. In the Weald and the valleys the roads arc 
very deep, especial'y in winter. In the north quarter 
are many woods, and some forests in other p'aces ^ 
whence t!’e king’s yards are siippl'ed wi h the largest 
ind best timlier in England, beside what is made into 
charcoal and consumed in the Iron-works; for on the 
east B«de is plenty of iron ore, witli ^urnaces, forges, and 
mills for manufactunng it. Tho e dtlic'oie* hiids called 
wheat-ears we bred in this shire ; ihev arc not bigger 
than a lark, hut ve«y fat. 'Phat part now called the 
Wild or Weald of Sussex, was anciently a mere desert 
fop hogs and deer, of great extent, taking in a part of 
Kent and Surry ; and was called Anderida 5/.ro, Coid 
Andredf and Andradswaid, from Anderida an adjoin- 
ing city. This county is in the home circuit and di- 
ocese of Cliichester, giving the til'e of earl to the fa- 
mily of Yelverlon, and sends 28 members to parliament, 
viz. two for the county, two for the city of Chichester, 
and two for each of the following towns, Horsham, 
Lewes, Bramber, East-Grinstead, Mldhurs\ Shoreham, 
Staining, Arunde', Hastings, Rye, Wi.iche»sea, and 
Seaiord ; of which the four last are cinque ports. See 
Sussex, Supplement. 

SUTHERLAND, one of the most iio.theily coun- 
ties of Srotland, bordering 0.1 Caithness to the east, and 
bounded by the ocean on the nor.h, ihe cmirnry of As- 
ijrnt on the west, Ross-shire on the south, and by the 
German sea on the south-east. It stretches about 76 
m-les in length, and 40 in breadth ; it is gi n»*rallv bi||v 
though in many parts arable ; well watered with small 

60 lakes, the habitation of various fish, swan^ ducks 
geese, &c. One o. the largest of these is Lochsliin’ 
extending 18 miles m length. Some of ti em n! 
terspersed with small verdant islands vvliidi m <2 
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not exceed 12 In some places. It is very billy; tbeSstlwdnl 
mountains are so high, that the snow remains on the tops 
of them till midsummer. It is water^ by tlw Naver, 
from whence it derives its name : this dist.^*ct * 
title to the eldest son of tlie carl of Sulherlpod. 
naver bas many fresh-water lakes or lochs; the cuief of 
wirch aie Loch Naver and Loch Lyel: there are seve- 
ral islands on the northern coast. In various patiS of 
the country there are ironuments of v.ctores obtained 
over the Dunes or other fo e'gii i.ivaders. Tue inhabi- 
tants are hardy, bold, and enlerpri irg; courteous to 
strangers ; cbeeriul, open, fni^l, and induHirmus. The 
Salmon -fiiliery in this coun.y 's considernh*'^, as wellM 
the trade in black catile, sheep, and horses, at lbs 
neighbouring rairs ; corn, baHey, salmon hurte!', checw, 
wool, hides, and tallow, arc exported. Dorno» h is the 
capital of the county. The pooula^lon ol Su'heilandin 
1811 amounted to 23,629. The follow; ig tab e shews 
tbe population at two diCerent periods 



XX. 



Mmam.Uo.is Urbom-s, an<l aM tlw bays swarm wi b B.k' 
SulherlamI affonia iron s.one frepsinii. I' 

We and sUte, in abundance. Turf and T r*"’ ""T’ 
common fnel. Lead o. e. and .„me 
bew ma with m some parw of tb* coin'.? 

or the country are 

pasturage is everywhere ex Jlleiit n ' *" 

pme are abundant in Sutherlanfl ®‘*’*^*‘ 

fed numerous flocks «f sheeo the hills are 

northern part, called A ^ and black cattle. The 
rest by a’ rid Jl of I 

north by the Deucaledonian”^**'"*’ ** hounded on the 
channel called the MtncA 

on the south by AssynT ’Thi Caithness, and 

- 34 ntilc, b^nt aad?b1r:r 



Parishes, 

Assvnt 
Clyne 
Creich 
Durness 
5 Dornoch 
Eilderachyllis 
Farr 
Golspie 
Kildonan 
10 Lairg 
Loth 
Rogart 
13 Tongue 



Po;mtaiioo 
in *753- 

*9.34 

1406 

1705 

lOCO 

2780 

869 

2800 

1790 

M33 

JOIO 

”93 

1761 

”93 



20.774 

See Sutherland, Supplement. 



Papolstios ia 
I7>c— 7?S. 
3000 
j66o 

*730 

1 182 

JO24 

?6oo 

1700 

>3'0 

*570 

2 C00 

■ »439 
22,961 



SUTLER, in War^ one who foPows tbe army, sn*i 
furnishes the troops with provisiou. Butlers pilch their 
tents, or buMd their lints, in the rear of each regiment, 
and about head quarters. 

SUTRIUM, in Ancient Geography^ a famous city, 
and ananc.ent colony of the Romans, the key ol Etru- 
ria ; founded about hcven vears a'ier the taking ol RonW 
by the Gh.iIs (Velleius). Now Sutriixx St Peier’s pain- 
mony, on the river Pozzolo ; 8u**rounded on every side 
w»ih rocks, 24 miles to the nopih-west of Pome. 

SU ITON, Samuel, was born at Alfreton in Der- 
byshire, and going into the army served underthe duke 
o| Marlborough in Queen Anne’s wars with great cre- 
dit. He afterwards came to Loniion. commenced 
c*, and kept a coflee-hciuse in Aldersgaie street, whicn 
was well frequented by the learned men of that time, 
by whom Mr Sutton was much respected, as a man 0 
strong naiiiral parts and uncultivated genius- About 
the year 1 740 he schemed a very simple and natural me- 
thod for extracting the foul air from the wells of'ships 
by pipes communicating wiih the fire-places of the cop- 
pers; which operated as long as any fire was kept burn- 
ing for the ship’s use. He took out a patent in 17^4» 
secure the profits of his invantloD ; and died about thr 
year 1752. 

SUTURE, 
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Svtnre SUTURE, In Anaiotry, a kJrd of articulation pecu- 
11 Var to t!ie crauiuni or bi.ull. See Anatomy, Part I. 

Sw^mer* Sect. il. passim, 

. ■ SuTURS in Surgery^ a method of uniting the lips of 

T?o.inds logeiher. See Surgery. 

SW. 4 BUER, an i.i*’e-‘.or oi'firer on board ships of 
wa**, \ 7 hose emiiloyment it is to see that the decks are 
kept clean ana reat. 

, SxVABIA. SeeSuABiA. 

SWALLOW, a genus o^ birds. See Hirundo, 
OrniTHOj.ogy Index. See also Migration. 

Sr/A’.LOiv-lTort. See As^lepias, Botany Index. 

SWAMMERDA M, John, a cc'cbrated and learned 
natural phl.osophe-, was the son of John James Swam* 
merdam, an apoLhecary and famous natural *st of Am- 
sterdam, a*-d was born in 1637. * father intended 

him for the church, and wUh this view had him in- 
structed in Latin and Greek ; but he, th’nking himself 
unequal to so imp'irlapt a task, prevaUed with h*s father 
to consent to bis appulng h’mself to physic, /s he was 
kept at home till he should be p.operly quallBed to en- 
gage in that study, he was fi'equent'y employed in clean- 
ing iiU father’s curiosit'es, and patt'ng every thing in Its 
proper place. This irspired our author with an early 
taste for n.uural hislory ; so that, not content with the 
survey of the curiosities which h‘s father had purchased, 
he soon began to make a collection of h«s own, which 
he compared w*ih the accounts given of them by the 
best writers. When grown u », he seriously attended 
to b*s anatomica' and medical siud’es ; yet spent part of 
the day and the night in discovering, catchi ig, and ex* 
nrain»ng the fl>’ng insects proper to those times, not on- 
ly in the nrov’nce of Holland, but in those of Guelder- 
land and Utrecht. Thus initiated in natural history, 
he went to the unlversily of Leytien in i6;i ; and in 
1653 was admitted a candidate of physic in that uni- 
versity. H's attention being now engaged by anato- 
my, he began io consider liov the parts of the body, 
prepared by dissection, could be pre.served, and kept in 
constant order for anatomical demonstiatiou ; and here- 
in be succeeued, as he had done before in his nice con- 
trivances for dissecting and managing the minutest ih- 
wds. Our aulhor afierwa-ds made a journey into 
France, wnere he spent some I»me at Saumur, and 



where he became acquainted with several learned men. Swa»«cr- 
Jn 1667 lie retu*'ned to Jjeyaen, and took his degree of 
Doctor of Physic. Tlic next vear the grand duke of 
J'uscany bei.jg in Holland in order to see (be curiosilles ■ , * 

of the country, came to view those of our author and 
his father; and on this occasion Swammerdam made 
some anatomicHl dissections of insects in the presence of 
that p’*ince, who was Struck with admiration at our au- 
tbo:*\ great skill i.i managing them, especially at bis 
proving ihat the future biitte.’By lay with all its parts 
nea.iy folded up in a caterpillar, by actually removing 
the Integuments ;hat covered the .'brnier, and extricat- 
ing and e\iiibii*ng all its parts, however minute, with 
incredib'e ing^ntiiiy, by means of instruments of iiicon- 
celv:;ble Bneness. O.1 this occasion the duke offered 
our aulhor i2,coo florins for Ivs share of the collec- 
tion, on cundilion of his removing them i im'«elf into 
Tiiscany, and coming to live at the cou**t of Floience ; 
but Swammerdam, who bated a court bfe, declined his 
highness’s proposal. ‘In 1663, he published a General 
Histo-y oi* Insects. About this time, bis father began 
to take offence at his inconsiderately neglecting the 
practice of physic, which might have supported him in 
affluence; and would neither supply him with money 
nor clothes. This reduced him Lo some difficulties. 

In 1675 le published his History of the Ephemeras; 
and his father dying (he same year, left him a lortuno 
sufficient for his support; but he did not long siirvivo 
him, for he died in 1682. Gauhius gave a translation 
of all his works from the original Dutch into Latin, 
from which they were translated into English, in folio, 
in 1758. The celebrated Boerhaave wrote his life. 

SWAN. See Anas, Ornithology Index. 

SWANPAN, or CliMiesc Abacus ; an instrument 
for periorming ar thmetical operations. See Abacus. 

SWANEMOTE, Swainmote, or Sweinmots. 

See Forest -Cfjurts. 

SWEARING. See Oath. 

SW’EA’r, a sensible moisture is*>:uing from the pores 
of the skins of living animals. See Physiology. N* 

286. 

SWEATING SICKNESS, a disorder which appeared 
in England about the year 1481, and was by foreigners . 
called the Engtiah sweat. See Medicine, N** 51. 



SWEDEN, 



Simatioa northern states of Eu-ope, now occu- 

•ad exuat. ^ . P'*"* '^**°*‘‘ north-western corner of that 

portion of Jie globe, lying between the gulf of Bothnia 
and the AtiaiUic. Before the treaty concluded in 
1809, between Sweden and Russia, the Swedish terri- 
tory extended over a considerable tract of country on 
the east of the gulf of Bothnia ; hut by that treaty the 
who^e of these provinces were ceded to Russia. But on 
the other hand, Sweden, by a treaty signed at Kiel in 
Januaiy 1814, compelled Den.uark to cede Norway to 
her ; in return for which Denmark received Pomerania. 
Thus enlarged, Sweden possesses nearly the whole Scan- 
dinavian peninsula. Her territories are bounded on all 
3 



sides by the sea, except the north-east, where they art • 
bounded by the rivers Tornea and Tana. They ex- 
tend from 55® 20' lo 71® of North latitude, and from 5* 
to 31® of East longitude. Their greatest length is 
1180 English miles, their greatest breadth 300, and 
they embrace an area of 340,000 squaie n;iites, wl Ich ir 
about one-tenth of the surface oi Europe. She has now 
also the greatest extent of sea coast of any European 
power. But Sweden proper, apart from Norway, in- 
cludes only an area of 195,000 square miles ; and as 
the latter country is described in a separate article, oar 
observations here shall he confined to the former. Tha 
following shows the piesent divisions of Sweden. 

Stockholm^ 
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Sweden. 



Dirision. 



Stockholm, (city) 
Stockholm, (prov«) 
Upsala, 
Suderroanlaod, 
East Gothland 
Gothland, - 
Cal mar, 

Blekings, 

Jonkopings, 

Cronoberg, 

Christianslad, 

Malmohns, 

Holland, 

Gotheborg, 

Elfsbord, 

Skaraborg, 

Orebro, 

Carlstad, . 
Westmanland, 

. Kopparberg, 
Geffleborg, 

"West Norland, 
West Bothnia 



Lakes, 



Extent in Ger- 
man tq. I 



Arable Land 
in Tnnnas. 

400 

71,016 

82,364 

54,011 

104,061 

30*044 

66,121 

53*684 

37.695 

89*344 

222,609 

43.983 

42,458 
73 ,8 oS 
M 3 * > 9 ^ 
46,223 

8 M 73 

55.5M 

5**547 

28,872 

35 r 50 O 

20,560 



Vopnlatiov 
in 1805. 

99.377 

84,141 

98,761 

162,859 

3 *.988 

136,296 

67,200 

XI 7.381 

89,631 

i20,C47 

149,892 

73*594 

119*514 

156,271 

138.41a 

100,42s 

140,100 

84,808 

124,816 

89,083 

89.974 

76,151 



Swdu. 



*.445*395 2,424,874 



- , . (a) 9ii 43 tqual to 195,000 square English miles- 

Population in 1818 . . . . 2,615,400 

.Population of Norway (in 1803) . . . 910,000 



. 3 

Tace of 
the conn- 
try. 



‘The ontV colonial temtory belonging to Sweden 19 
the island of St Bartholomew, in the West Indie^. 

Sweden is diversified in a most picturesque manner 
with extensive lakes, large rivers, winding streams, ca- 
^racts^ gloomy fore^s, fertile vales, and stupendous 
rock^s. But the most striking feature in the appearance 

br Clarke*, cast his eye, upon 
‘® ""“P »n>l imagine the gulf of Bothnia to 

luhtd 6, li* sirrouBdea by one unbroken ftirest, a, ancient as the 

,«,5. work , consisting principally of pine trees, with a few 

mingling biixh and jniiiper trees, he will have a general 
and tolerably correct idea of the real appearance^of the 
country. 1 he population is yet small, bewuse the whole 
country is covered with wood. The only region wit^ 

-iier 7 r 7" 'ompaied ia NortrA^*. 

fc very few Itw. 

tlm ministers to le suppo, (of man. 



Soil 



• I 3.525.400 

turage for cattle and sheep ; and probably much of 
is how covered with wood is capable of cultivation if 
cleared. , 

ine principal mountains belonging to Sweden are 
those of the elevated chain which divides it from Nor- 
way, and which branch off in a south-easterly direction. ^ 
One of the highest of these Swncku. ^ 

The chief rivers are the Gotha connecting Lake We- 
her wit h the C.ategat j the Mot ala, forming the outlet 
of Lake Weter j (he Dahl rising in the Norwegian 
mountains, and flowing through Dalccarlia into the gull 
of Bothnia, and the Tornea forming the north-eastern 
boundary, and empting itself into the gulf of Bothnia 
at the town of the same name. . Lake, 

There are a vast number of lakes in all the provinces 
of Sweden. The most remarkable are AVener, Weter, 
and Maela, on the banks' of which last sUniis the city * 

of Stockholm. ' • / I 

The climate and Seasons of Sweden nearly ; ,,nd «8* 

those of the same latitudes in Kiissia. The winters ***^,001 
in most places extreniely sevne, and ihe'snnimers hhort 
and sudden. The gulf of Bothnia is generally fiofU 
over during winter, so as to admit of travellers passing 
over into Finland, and East Bothnia. The su.nmer» 

though 



mile Mei injhi, table Ueq«aIto 2 iit iquare *"'’,^<‘V'vay, in' Plate CLXX. Tlii sijuare Csr^i,?," 

The table is taken from Crome’rViSw "'ll**- The tuiina nf Un'J is equal' English acres near- 

View of the Power, of Europe, published in German at Leipzig, in .818. 
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tti6bgh sliol-t, Is generally hot, and seldom cloudy or in- 
constant. In the higher latitudes the sun of course is seen 
M the middle of summer for several days together, and the 
nighls of winter are proportionably long. See Lapland. 

Much of the natural history of Sweden has been al> 
ready given under the article Lapland. In the more 
southern provinces there are found in the forests the 
bear, lynx, wolf* beaver* otter, glutton, and Hying squir- 
t-el. The Swedish horses are commonly small* but spi- 
rited, and are considered as superior to those of Ger- 
many for cavalry. The cattle and sheep are also small ; 
goats are scarce, but swine are very numerous. Seals 
are found in the gulf of Bothnia ; and the lakes and 
rivers of Sweden produce pike that are remarkably 
large, and which are salted and pickled for exportation. 
The forests produce a great variety of game, especially 
the large black cock, called in Scotland the cock of the 
forest. Among the reptiles the rana homhina^ and the 
coluber chersea^ are considered as almost peculiar to 
Sweden. 

The chief vegetable productions of Sweden are ita 
immense forests of pine and fir trees, though the coun- 
try is not destitute of a great variety of shrubs and plants 
common to it with Denmark and Russia. 

The principal riches of the natural history of Sweden 
are to be found in the mineral kingdom. It produces 
crystals, amethysts, topazes, porphyry, lapis Jazuli, 
agate, cornelian, marble, and other fossils. The wealth 
of the country, however, arises chiefly from her mines 
of silver, copper, lead, and iron. According to Dr 
Thomson, who travelled in 1S12, there were in Sweden 
176 iron mines, which yielded annually about 1,200,000 
hundred weights of metal. The annual produce of cop- 
per is about 1000 tons. The mines employ about 50,000 
persons, exclusive of the artists who afterwards work up 
the metal into various manufactured articles. 

There are likewise in Sweden some silver mines, of 
which that of Sahlberg is the richest, as well as the 
most ancient. It existed so early as llS8, and during 
the whole of the 14th century, it yielded 24,000 marks 
of silver per annum. In the 15th century the quantity 
was diminished to 20,000. In the reign of Charles X. 
it gave only 2000 j and it furnishes at (n-esent still less, 
the ore yielding only one ounce of pure metal per quin- 
tal. The chief gallery, where the purest silver was ol>- 
tamed, having fallen in, is r^ot yet cleared, notwith- 
incessant labour. They are also digging 
pits in a perpendicular direction, in order to arrive at 
the principal vein, which extends itself from the north 
to the south-east. Formerly lead employed in separating 
the metal was imported from England *, but the mine 
fiirnishes at present a sufficient quantity for the purpose. 
The most remarkable mineral waters in Sweden are 
those of Medewi in East Gothland. 

The early history of Sweden is not less involved in 
^ aucer- fable than that of most othef nations. Some historians 
have pretended to give regular catalogues of the princes 
who reigned in Sweden in very early times j but they 
differ so much that no credit can be given to them. 
All indeed agree that ancient Scandinavia was first go- 
verned by judges elected for a certain time by the voice 
of the people. Among these temporary princes the 
country was divided, until, in the year of the world 
2054, according to some, or 1951, according to others, 
Eric, or, if we believe Fuffendorf, Sueno, was raised to 
VoL. XX, Part I. f 



DEN. 

the supreme power, with the prerogatives of all the Sweden, 
temporary magistrates united in his person for life, or ^ 

until his conduct should merit deposition. 

From this very early period till the year 1366 of the An. xjM, 
Christian era, the histories of Sweden present us with 
nothing but what is common to all nations in their ear- 
ly periods, viz. the endless combats of barbarians, tend- 
ing to no other purpose than the efl'usion of blood. At n 
the time just mentioned, however, Albert of Mecklen- Albert of 
burg, having concluded a peace between Sweden and 
Denmark, which had been at violent war for come 



TO 

Karly his 



before, was proclaimed king of Sweden. The peace'^ 
was of short duration, being broken in 136S ^ on which 
Albert entered into an offensive and defensive league 
with the earl of Holstein, the Jutland nobility, the dukes 
of Sleswick, Mecklenburg, and the Hanse-towns, against u 
the kings of Denmark and Norway. Albert proved War with 
very successful against Waldemar king of Denmark 
that time, driving him entirely out of his dominions 5 
but he himself was defeated by the king of Norway, 
who laid siege to his capital. Soon after this, a new 
treaty was concluded, by which Albert was allowed to 
enjoy the crown of Sweden in peace. Having formed 
a design however of rendering himself absolute, he so 
displeased his subjects that Margaret of Norway was X3 
proclaimed queen of Siveden by the malecontents. A Is defeated 
war immediately ensued, in which Albert was defeated taken 
and taken prisoner j but as the princes of Mecklenburg, 
the earls of Holstein, and the Hanse-towns, entered in-if 
to a league in his favour, the war raged with more fury 
than ever. 

At length, in 1394, the contending parties were re- Set Ji. 
conciled. Albert was set at liberty, on condition thatl»crty* 
he should in three years give up to Margaret all pre-'^“* 
tensions to the city of Stockholm j and the Hanse-towns 
engaged to pay the sum of 60, coo marks of silver if Al- 
bert should break that treaty. Not long after this, 

Eric the son of Albert died j and he, having no other 
child, did not think it worth his while to contend for 
the kingdom of Sweden ; he therefore acquiesced in the 
pretensiuns of Margaret, and passed the remainder of 
his days at Mecklenburg. 

Margaret died in 14I5, and was succeeded by EricM^argarct 
of Pomerania. This prince’s reign was cruel and °P” *^*^**^*‘ 

pressive. The consequence of this was a revolt ; 

Charles Canutson, grand marescbal of Sweden and go-raut. 
vernor of Finland, having joined the nialeeontents, was An. 1415. 
declared commander in chief of their army. Eric was 
now formally deposed : Canutson was chosen regent; but 
beginning to oppress the people, and aspiring openly to 
the crown, the Swedes and Danes revolted 5 in conse- 
quence of which .a Tevolntion took place, and Christo- 
pher duke of Bavaria, nephew to Eric, was chosen king 
pf Denmark, Sweden, and Norway, in 1442. 

On the accession ofthe new prince, complaints against Charles 
Canutson were brought from all quarters ; but through Canauoir. 
the interest of his friends, he escaped punishment ; and^* ^ 44 ** 
ill 1448, Christopher having died after a tyrannical 
reign of about five years, he was raised to the throne to 
which he had so long aspired. Tiie kingdoms of Den- 
mark and Norway however refused allegiance to him ; 
on which a war immediately commenced. In 1454 
peace was concluded, and Denmark for the present freed 
from the Swedish yoke. Nor did Canutson long enjoy 
even the crown of Sweden. Having quarrelled with the 
S magistraiec 
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magistrates and the archbishop of Upsal,the latter 
' ed such a strong paity that the king could not resist him* 
Canutson died in 1470 after a long and turbulent reign. 

The Swedish affairs contlrtoed to be involved in dread- 
ful confusion till the year 1520, When a great revolution 
was effected by Ollstavus Erieson, a nobleman of the 
first rank, who restored the kingdom to its liberty, and 
laid the foundation of its future grandeur. The occa- 
Chfutiem sion of this great revolution was as follows : Itt XjiS, 
king of Christiern king of Denmark invaded Sweden, with a 
design to subdue the. whole country j but being defeated 
Stfedcn, Steen Stnre, at that time m- 

kttt H dc- he set sail for Denmark. But meeting with con- 

feated and trary winds, he made several descents on the Swedish 
driven out coast, which he ravaged with all the fury of an incensed 
barbarian. The inhabitants, however, bravely defend- 
ed themselves, and Christiern was reduced to the utmost 
distress j one half of his forces having perished with 
hunger, and the rest being in the most imminent danger 
by the approach of a rigorous winter. He then thought 
of a stratagem, which had almost proved fatal to the 
regent-, fbr having invited him to a conference, at 
which he designed either to assassinate or take him pri- 
soner, Sture Was about to comply, had not the senate, 
Who suspected the plot, interposed and prevented him. 
Clu-istiern then offered to go in person to Stockholm in 
order to confer with Sture, on condition that six host- 
ages should be sent in his room. This was accordingly 
done-, but the wind happening then to proVe favour- 
able, lie set sail for Denmark with the hostages, of 
whom Gustavus Erieson was one. Next year he re- 
turned j and having drawn Sture into an ambush, the 
regent received a wound of which be died some time af- 
ter. Ihe kingdom being thus left without a head, mat* 
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whom G<^ tera soon came to the most desperate crisis. The army 
mITu one' »"•' senate, instead of taking pro- 

“l* »P-nt their time in 

to the heart of the kingdom, destroying every thinir 
^h fire and sword 5 hut on his arrival at Strap, ei, be 
^nted a suspension of arms, on condition tLt they 
kink nod j '’*®y “eordinuly did^ 

‘ Zt etr“? "’»« Wood?i[,r.„u 

moA Moody *'’« thro"® of «ny kingdom. Immedi- 

fm Vr^'^d "* 8»»e grand entertainments 

for three days; during which time he projectedThe 
diaWical design of extirpating at once all the ° ■ 

nobdily, and for ever prevenSe 

As tire tyrant had signed articles hv wh:^i, 1. 
indemnity to all who had Iwrne a’rm.r" J>e promised 
e.ame ntcessarv to invent some cause of oTJ""*’ 
those Whom he intended to destroy. TV. f?„!! 



but who had been depaded H «< Up»al, 

tion before his ma^raw^j\'i"‘ l''g^ •“ on ora- 

ko, hi, pl.ee of riai2:reeZ^‘',t I'T”'"*"'’ S‘"* 

the «ee of Uosal, amounCn^ . ™ ®"*'»ined by 

He then proceeded in a bftte"r"ay * "oney. 

thdow and the son-in-law of Stn^r"i*’“" the 

It^^ending in the same accaaa'ir' * k* "*® "g*"'* ®o«. 

fc'pnl nobility, the wbolt^a Z^V'^ P""- 

^oekholm. ^In conseonen^ r I"** *** I'oggl'era of 
ptJnoiphl nebiliiy an?J^u‘'Vi!? of the 

Ttem 1 ,™ P*op'e of first rank kn S...4— 
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were committed | pert of which ofo owned by the SniiM. 
nish histot-inne, nod minutely related by tboae of Sweden* v— ^ 
At last he departed for Denmark, ordering gibbeU to 
be erected, and canning the peatauU to be hanged on ^^ij, 
them for the slightest oficnces. ty, ud 

This moustreua enielty, ioetead of seooring him on the chum gft* 
throne, exasperated the whole nation against him. 
has already been mentioned, that Gustavos EricsCn, 
as he is commonly called, Outtatm* Vasa^ was among 
the number of the hostages whom Christiern bad perfi* »i 
diously carried to Denmark in 1519* Large P^™**** 
had been made in order to reconcile him to Christiern, 
ami all means had been employed, but in vain. Secret 
orders were given to strangle him in prison ; but the 
officer to whom the asaassinatioo was committed remon- 
strated to the king about the consequences of it, and 
prevailed on him to change the sentence of death into 
close confinement in the cnstle of Copenbtgen. Some 
of the hostages perished in consequence of the rigorous 
treatment they met with ; but Gustavns withstood all 
hardships. At last one Banner, a Danish nobleman, 
prevail^ on the king to put him into his hands, in or- 
der to try whether or not he could prevail on him to 
change his sentiments. Tlie king, however, told Ban- 
ner, that he must pay 6000 crowns if the prisoner should 
make his escape. Banner generously consented \ and 
having brought -the noble prisoner to his fortress of Cslo 
in Jutland, soon allowed him all the liberty he could 
desire, and otherwise heaped favours on him. All tliiSi 
however, could not extinguish his remembrance of tlif 
cruelties of Christiern, and the desire he had of being „ 
serviceable to his country. He therefore determined tOg^eMipo 
make his escape j and the liberty he enjoyed soon pot fro® D«*- 
him in a capacity of effecting it. Having aoe day»»r 
mounted his horse, under pretence of hunting as ososi 
in the forest, when he got at a proper distance, h* 
changed his dress to the habit of a peasant : and qoit- 
ting his horse, travelled for two days on foot ihroogn 
by-paths, and over monntains almost impassable, 
ing on the third at Flensburgh. Here.no one was ad- 
mitted without a passport : and Gustavus dreaded pt^ 
senting himself to the governor or the officer on guard, 
for fear of being discovered. Gustavus hired himself 
to a Cattle merchant; and in this disguise escaped ont^^,^a 
of tlie Danish territories, and arrived at Lubec. Lsk**- 
Banner was no sooner acquainted with Ins escape, 
than he set ont after him with the utmost diligence, 
found him at Lubec, and reproached him with gre*^ 
warmth as ungrateful and treacherous 5 but be was soon 
appeased by the arguments urged by Gustavos, an 
especially by a promise of iirdemnifying him in the !<»• 
of his ransom. On this Banner returned, giving ent 
that he could not find his prisoner. Christiern sms en- 
raged at his escape, apprehending that he might reverb 
Ull his designs in Sweden ; and gave orders to Oibo bis 
general to make the strictest search, and leave no means 
nntried to arrest him. Gustavus applied to the *^S*J *2 
fbr a ship to convey him to Sweden, where lie hoped^ 
should be able to form a party against the Danes- ^tic»P®^ 
likewise endravowred to draw the regency of Lobec ^ i# 
to his meaisures ; and reasoned with so much xeal anOj^w 
•hility, that Nicholas Gemms, first consul, was entirely 
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^cy woui;3i:L y‘deS“f::^ “•“V"* 

S:i£rr c-i:"' ■ -‘ff 

the troops of Christiana i»’’l * '‘*y **’®" garrisoned by 
the governor held this place *for”his * *“**• 

„ only waited to make thlT f f ^ P“''P®«e«. and 

Hcarrivci Danes. When GustaviJ^^ *"T I® •l>» 

““is.'- Sr.:; ir'i'* p™i" ^.S.r.tpS' 
"”""■ st'.i'Sxs"'' 

tioo, refused to enibrace^L- to destrucr 

eoed to kill or betray him ffTTj ’ 

tlje city. y » lie clui not insjtantly quit 

and l««*''arr^fl* beino*Sr^^Tr 9“*‘**’“ departed • 
again forced to have rreourM ^ known, he was 

conceal him from the Danish e * drsguise to 

Uie country to searcli for him dispersed over 

with hay he passed throuirh ih n” * ““Sgon loaded 
last repaired to an 0^1; ‘“’"'y- ““<< “ 

Hisineods Hence lie wrote to his friends ®**V* Sudermania. 
•vfw t* to Sweden, and boseecliino ih ’ 1*'® return 

“““‘hmi. forces in order to break* t ,™™ l“ **' ‘l*®'r 

">y into Stockholm, at that ‘I*® 7* ™y’® ®®' 

refused to embark in so hav.rd besieged ; but they 
,7 tempt. “ ®“ haiardou, and desperate an at- 

Applies ia ®“»‘a*os next applied hintself (« .h 

ey answered, th« L» eni„“ J ‘''® P®.*®*"^ 5 •>«“ 



S •f, ii«r« 

tended wi^h certain fnln^rthrult*'"® '*® 

ter-ngtheircondition; for w„am, ,L' ’’*‘- 

sants they should remain Jk * ‘^®® a"d pea- 
after seyU, .Te^^p™ to throTh-'"“*,r'‘.'"K- '-S*'*. 

after that city was surtenderrd '"to Stookbdm, 

horrid massacre of the senate Id” ft* ^ ‘1“ 

sand dangers, and undergoing hl“I t* ""“'"8 * ‘'■®“- 
scarcely to be supported by ho J *"'* '''“'8«®® 

the resolutinn of trying the o^" t® f«™®<l 



maintenance till fnr^im i. u ^nd eain a 

larour : nor „« i ” In" hiV” *>ia „ 
man in the mines percfived’™ j"“ ’’“P?*"!*'' ^ "o-U discover. 

8a*it, that the collar^nr I ‘ i!* a pea-«d and rc. , 

circimstLce ^ embroidered. Tbis»^«-'<*- 

pe..on and eon^ the g^ees of bis 

to aUract the notice of tb<.^ ^ something m them 
forded room forsuTpiln 

quality in disguise fLtpd K ®®"*® person of 

ment to seek shelter in the ^ * ^y**anny of the govern- 

came to the eaw of « ” u P"*-^*** The stqry 

mediately went to the gentleman, who ini- 

nizing the features of Pii astonished on recog- 

known at the university of 

passion at 111. d» I lI ^.^P*?*" t^®“ched with com* 

^eman he co^ 7 * ®‘i“*““c" “''*® ‘‘■®‘mg“'shcd a 

"ightrU^r^lTu:*^ reftai.. from tfars. At 
house, and irave him H \ ”***^*' *um an offer of bia 

friendship an^ protection 
meet with betted accommoila? 
as in the mines ' amlT^ 

covered, lie would withtll V**i‘ • ^ ® ®*’“"®® *® he dis- 
arms in his defence ^ '•■*’'® 

-i 

finding it impossible to in 1 t'* ^*^*^"** ® house j but 

•lesigns. he qS h?m ^?*n'’T ‘® ‘*’'® P*--* i“ hi. 

genUeman Xin, he had ? 1 ‘i" ®"® P®‘®”""> » 

vice Tl :. " '“'•mcriv known in the ser. 

Xncrif ktleT!"*‘'a®"*‘*'®‘ “» 'h® «P- 

o&red to raise his vMsals He'^* '^*'^ P,®®P®*“'> 

— 1 vassals. He even named the lords 



‘-■e res.ln'iirn ^"0"“" ”®‘-®. h® ?Xd 

the Dalecarlians. Whfle he » affection of 

rity, and plunged in almost insm-mu’" ! ‘®,**®*P®»‘ ®hscu- 
nev« relinquished his design, nor '“‘*''*”‘‘3'' *i® 
®1 the massacre bad, however iLtl" ®'. ^'’® "®«» 
apondeney, as by it he lost all h t fr '"‘® «'«- 

collection,, and indeed almost evervn'^*’ and 

to himself or deliverance to bi. ^ prospect o| safety 

tlie tiwught of going tr DulecaX‘‘^‘J''“f"®*®*'*^ 

live with more securitr in ib. I ' 1. * where he might 
woods of that eountryf if KouhiTT**'"!*"'' •*’‘®^ 

*"“>e attempt 

^alrciuriiii, travellc*W in W ^ * P*^^“^nt, to whom he was jennt* i. 
»rabbca TTT ^ disguise through SucUrmn..’ ^^*nown, he 
by hi. Westermania, and, after flaholi s’ ““<1 

Suidc,«nd "®y> arnved in the mouotoin. f iv'1 pamful jour- 
•bli*«i,. had be finished hi^Xo ®*'®®“''f'a- Scared 
the sorted by his conipanion^kndXid* ^“7® '*®- 

Witb h,m all the moey which he hid ofiT 

•PhsPtte^ce. TWf„^Jor;tl,*tlir.t\lS^^ 



. * * 

in 



ami peasants whom he pXendlS tXlvX*'' 
service! but in a few dTr/ 7 ' have engaged in his 

nish j fi® went secretly to a Da- 

sed Tb^’ ffi of what had ms- 

surronnded wit7sol7m**iiI*ll^ h“"“'* *" 

ed impossible for GusX’ns tl *!" ‘ ®®®"“ J® 

by Peterson’s wife of the trearb k warned, Ha* a reiy 
by Iier directior^ntrUr^^^^^^^ 

clerfryraan her fri^anW k a*^P«'mni 

all r^s’pect trht: 

the doraest4c who conducted him should ^low the‘^ir!BT 

which he k^itX kly h:v;!:,- rr*" 

.bo. 

02 ,* ***** 

and 
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Sweden, and instantly resolved to throw off the Danish yoke. 

* V “ In this design they were more confirmed by their su- 
]>erstition ; some of their old men having observed 
that the wind had blown from the north while Gusta- 
vos was speaking, which among them was reckoned an 
infallible omen of success. Gustavus did not allow 
their ardour to cool, but instantly led them against 
the governor’s castle : which he took by assault, and 
put the garrison to the sword. This inconsiderable en- 
terprise was attended with the most happy consequences. 
Great numbers of the peasants flocked to his standard; 
some of the gentry openly espoused his cause, and others 
supplied him with money. Cbrisliern was soon inform- 
ed of what had passed ; but despising such an inconsi- 
derable enemy, he sent only a slender detachment to 
3 * assist his adherents in Dalecarlia. Gustavus advanced 

dcleaUd"**'^*^** ^»^feated a body of Danes *, but 

he was strenuously opposed hy the archbishop of Upsal, 
who raised numerous forces for Christiern. The for- 
tune of Gustavus, however, still prevailed, and the 
archbishop was defeated with great loss. Gustavus 
then laid siege to Stockholm ; but his force being un- 
equal to such an undertaking, he was forced to abandon 
It with loss. 



llns check did not prove in any considerable d< 
gree detrimental to the aflVirs of Gustavus ; the pei 
sants from all parts of the kingdom flocked to hi 
canip, and he was joined by a reinforcement froi 
Horrid to suppress the rcvol 

cruelty of his vengeance on the mother and sisters t 

King Chri- ^ whom he put to death. His barbarities sei 

•ticra. ved only to make his enemies more resolute. Gustavi 

, having assembled the states at Wadstena, he was unan 

mously chosen regent, the diet taking an oath of fide 
Iriy to him, and promising to assist him to the utmosi 
Having thus obtained the sanction of legal authority 
he pursued his advantages against the Danes. A bod 
ol troops appointed to throw succours into Stocklioli 

Succit of I ;!>" sending some troo, 

Cu.u,o^ ’"‘o Finland, struck the Dane., there with such terro 
that the archbishop of Upsal, together with the Danis 
governors, fled to Denmark. Christie™ then sent « 
press orders to all his -governors and officers in Finlan 
and Sweden to massacre the Swedish gentry withoi 
distinction. The Swedes made reprisals\y 
all the Danes they could find ; so that the wbol#* ^ 
try was filled with slaughter. 

In the mean time Gustavus bad lol.) o* 
towns of Calmar, Abo, and Stockholm; bu^Nor'b 
ftund means to oblige him to raise them witlTloS 
Gustavus in revenge, laid siege to the cwiral . it • 

dr™n’ oT sl>Ts^'rnVmhtVsu®c\^^^^^^ 
that, until the kingdom should hr- '* 

that sum, the Lubee mTreS * P« 

be esiempteil from all duties ■'* shonl 

all other nations should be DrohihTS* f 

ISweden, and that such traffi ' i ^ *fj i “'“‘'"’f; wil 

that Gustavus swTdtkhetcotTr 

■» •“*'1 ‘I 
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Denmark at tho head of ao,ooo men. On these hard Swie^a. 
terms Gustavus obtained assistance from the regency of ' 
Lubec ; nor did his dear-bonght allies prove very faith- 
ful. They did not indeed go over to the enemy ; but 
in a sea-fight, where the Danes were entirely in the 
power of their enemies, they suffered them to escape, i 

when their whole force might have been entirely cle- | 

Btroyed. This treachery had nearly ruined the affairs 
of Gustavus ; for Norby was now making preparations 
effectually to relieve Stockholm ; in which he would 
probably have succeeded : but at this critical period 
news arrived that the Danes had unanimously revolted, 
and driven Christiern from the throne ; and that the 
king had retired into Germany, in hopes of being re- 
stored by the arms of bis brother-in-law the emperor. 

On bearing this news, Norby retired with his whole 
fleet to the island of Gothland, leaving but a slender 
garrison in Calmar. Gustavus did not fail to improve 
this opportunity to his own advantage, and quickly made 
himself master of Calmar. Mean time Stockholm con- 
tinued closely invested ; but Gustavus thought proper 
to protract the siege till he should get himself elected 
king. Having for this purpose called a general diet, 
he first filled up the vacancy in the senate occasioned by 
the massacres of Christiern. Gustavus had the address 
to get such nominated as were in his interest. The as- 
sembly wan no sooner met, than a speech was made, 
containing the highest encomiums on Gustavus, setting 
forth in the strongest light the many eminent services he,en king of 
had done for his country, and concluded that the states SfOede^ j 
would show themselves equally ungrateful and blind to j 

their own interest if they did not immediately elect him | 

king. This proposal was acceded to by such tumultuous i 

acclamations that it was impossible to collect the votes; j 

so that Gustavus himself acknowledged, that their af- 
fection exceeded his merit, and was moreagrceable tb him 
than the efl'ects of their gratitude. He was urged to 
have the ceremony of his coronation immediately per- 
formed ; but this he delayed, in consequence of some 
designs which lie had formed to reduce the exorbitant 
power of the clergy. Gustavus had himself embraced 
the doctrines of the reformed religion, and did all in his 
power to establish the reformation in his new kingdom. 
Hisdejiign could not fail to raise against him theeiimitv 
of the clergy, and of all the mote supertitlous part of 

his subject’s. Accordingly, the first years of his reign 
were embittered hy internal disturbances and revolpt 
which were aided and fomented by the deposed Cbris- 
tiern, who was at one time very near regaining posses- 
sion of the Swedish dominions. . 3*^ 

Christiern having established a powerful interest in i 
Norway, once more made an attempt to recover 
kingdoms, and was joined by the Dalecarlians ; but ho-°^ 
mg defeated by the Swedish rtirces, he %vas forced to 
return to Norway, where, being obliged to capitulate 
with the Danish generals, he was kept prisoner all his 
life. 37 

In 1542, Gustavus having happily extricated 
out of all his troubles, prevailed on the states to 
r hereditary in Iris family ; after which he ap*a 

plied himself to the encouragement of learning and com-,v,thQ“**’ 
merce. A treaty was set on foot for a marriage between ^ 
us eldest son Eric and Elizabeth queen of England ; ®* 
“^gotiation failed of success. 

Gustavus Vasa died in 1560, and was succeeded by 

•' ' llic 
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his son Eric XIV. The new king was possessed of all 
the exterior ornaments which gave an air of dignity to 
the person j but he had neither the prudence nor the pe- 
dics and is father. He created the first nobility that 

sucteeded *^”own in Sweden *, hut this he had no sooner 

done than he quarrelled with them, by passing some act, 
which they thought derogatory to their honour and dig- 
nity. The whole course of his reign was disturbed by 
wars with Denmark, and disputes with his own subjects. 
In the former he w'as unfortunate, and towards the latter 
he behaved with the greatest cruelty. At last, he is said 
to have become mad. He afterwards recovered his sen- 
ses, but was soon dethroned by bis brothers : of whom 
Duke John succeeded him in the kingdom. 

^ This revolution look place in the year 1568, but 

^ ° * with no great advantage to Sweden. Disputes about 

religion between the king and his brothers, and wars 
with Russia, threw matters into the utmost confusion. 
Prince Si- At last Prince Sigismund, the king’s son, was chosen 
giimund king of Poland, which proved the source of much trouble 

1590 King John died 5 and as Si- 
Ad. 1568. gisiitmd was at a distance, every thing fell into the ut- 
41 most confusion : the treasury was plundered, and the 
Saccceds to royal wardrobe quite spoile<l, before even Duke Charles 
of SwecT” come to Stockholm to take on himself the admi- 

An. 1590*^ nistration until King Sigismund should return. This, 
however, was far from being the greatest disaster tvhich 
befel the nation at this time. It was known that the 
' king bad embraced the Popish religion, and it was with 

good reason suspected that he would attempt to restore it 
upon his arrival in Sweden. Sigismund was also obliged, 
on leaving Poland, to promise that he would stay no 
longer in Sweden than was necessary to regulate his 
affairs. These circumstances served to alienate the raindS 
of the Swedes from their sovereign even before they 
saw him; and the universal dissatisfaction was Inct'eased', 
by seeing him attended on his arrival in Sweden in 1593, 
by the pope’s nuncio, to whom he made a present of 
30,000 ducats to defray the expences of his journey to 
Sweden. 



What the people had foreseen was too well verified : 
the king refused toconfirm the Protestants in their reli- 
4a gious privileges, and showed such partiality on all occa- 
A party siuns to the Papists, that a parly was formed against him ; 

Snst Charles liis uncle. Re- 

monstrances, accompanied with threats, took place on 
both sides. Sigismund was apparently reconciled to his 
brother, and promised to comply with the inclinations of 
the people, though without any inclination to perform 
what he had promised. The agreement, indeed, was 
4.1 scarcely made, before Sigismund conceived the horrid 
Fora* a de- design of murdering his uncle at the Italian comedy 
the night after his coronation. The duke, how- 
aacle? having notice of the plot, found means to avoid it. 

This enraged the king so much, that be had resolved to 
accomplish his designs by force ; and therefore com- 
manded a Polish army to march towards the frontiers 
of Sweden, where they committed all the ravages that 
could be expected from an enraged and cruel enemy. 
Complaints were made by the Protestant clergy to the 
senate : but no other reply was made them, than that 
they should abstain from those bitter invectives and re- 
proaches, which had provoked the Catholics, till the 
king’s departure 5 at which time tliey would be at more 
liberty. 
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In 1595 Sigismund set sail for Dantzic, leaving the Sweden, 
adeiinistration in the hands of Duke Charles. The con- ^ — y > 

sequence of this was, that the dissensions which had al- 
ready taken place being continually increased by the ob- 
stinacy of the king, Duke Charles assumed the sovereign ^ 

power; and in 1604 Sigismund was formally deposed, Sigisnumd 
and his uncle Charles IX. raised to the throne. He pro- deposed, 
ved a wise and brave prince, restoring the tranquillity ©f'^^d *yae- 
the kingdom, and carrying on a war with vigour against 
Poland and Denmark. He died in 1611, leaving the ,(504/ 
kingdom to his son, the celebrated Gustavus Adolphus. 

Ibougli Charles IX. by bis wise and vigorous con- State of 
duct had in a great measure retrieved the affairs of Swe-^vreden om' 
den, they werestill in a very bad situation. The finan-^ljj^^^*^**" 
ces of the kingdom were entirely drained by a scries ofcustoras * 
wars and revolutions; powerful armies were preparing in Adolphus. 
Denmark, Poland, and Russia, while not only the Swe- An. 1611.^ 
dish troops were inferior in number to their enemies, 
but the government was destitute of resources for their 
payment. 

Though the Swedish laws required that the prince 
should have attained his 18th year before be was of age, ^6 

yet such striking marks of ihe great qualities of Gusta- 
vus appeared, that he was allowed by the states to take 
on him the administration even before this early pei'iod, . 

His first act was to resume all the crown-grants, that he tion while ’ 
might be the better able to carry on the wars in which yet a mi- 
he was engaged; and to fill all places, both civil and”®*** 
military, with persons of merit. At the head of domes- 
tic and foreign afiairs was placed Ciianceilor Oxenstiern, 
a person every way equal to the important trust, and the 
choosing of whom impressed Europe with the highest 
opinion of the young monarch’s penetration and capa- 
city. 

Soon after his accession, Gustavus received an embassy ' 
from Janies I. of Britain, exhorting him to make peace 
with his neighbours. This was seconded by another 
from Holland. But as the king perceived that the Da- 
nish monarch intended to take every opportunity of 
crushing him, he resolved to act with such vigour, as ' 
might convince him that he was not easily to be over- 4^ 
come. Accordingly he invaded Denmark with three dif-IIc invadea 
ferent armies at once ; and tJiough the enemy’s superl- 
ority at sea gave them great advantages, and the king^*^' 

her of the king’s enemies distracted his attention, he car- conclude a> 
ried on the war with such spirit, that in 1613 a peace peace* 
was concluded on good terms*. This war being finished, 
the king applied himself to civil polity, and made some 
reformation in the laws of Sweden. In 1615, hostilities 
were commenced against Russia, on account of iheiefu- 
sal of that court to restore some money which had beeii 4S 
formerly lent them. The king entered Ingrla, took Russia in- 
Kexholm hy storm, and was laying siege to Plescov, ’^“ded with 
when, by the mediation of James 1 . peace was conclu-*”*^*^®*** 
ded, oil condition of the Russians repaying the money, 
and yielding to Sweden some part of their territory. In 
this and the former war, notwithstanding the shortness 
of their duration, Gustavus learned the rudiments of the 
military art for which be soon became so famous. He imry mili- 
is said, indeed, to have taken every opportunity of ini- tary geuiu& 
provement with a quickness of understanding seeming- the king* - 
ly more than human. In one campaign, be not only 
learned, but Improved all the military maxims of La 
Gardie, a celebrated general, brought the Swedish army 
to a more steady and regular disciple^, ami formed an 

inviocibla^ 
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Sfiredcn. ’ invincible body of Finlanden, wbo bad aftenvarda 
■ - ve^ considerable share in the victories of Sweden. 

Peace was no sooner concluded with Russia, than 
Gustavus was crowned with great solemnity at Upsal. 
Soon after this be ordered his general La Gardie to ac* 
quaint the Polish commander Codekowitz, that as the 
truce between the two kingdoms, which had been con- 
cluded for two years, was now expired, he desired to be 
certainly informed whether he was to expect peace or 
war from his master. In the mean time, having bor- 
rowed money of the Dutch for the redemption of a town 
from Denmark, he bad an interview on the frontiers 
with Chrisliern the king of that country. At this in- 
terview, the two monarchs conceived the utmost esteem 
and friendship for each other; and Gustavus obtained a 
promise, that Christiern would not assist Sigisraund in 
any design he might have against Sweden. In the mean 
time, receiving no satisfactory answer from Poland, Gu- 
stavus began to prepare for war. Sigismund entered 
into a negociation, and made some pretended concessions, 
with a view to seize Gustavus by treachery; but the lat- 
ter having intimation of his design, the whole negocia- 
tion was changed iuto reproaches and threats on the part 
of Gustavus. 

Eleonora, ^n'mediately after this, Gustavus made a tour in dia- 
daughter Germany, and married Eleonora the 

the elector daughter of the elector of Brandenburg. He then re- 
rfBm,dca.MlveJ to enter heavtiW into . „ar with Poland ; and 
with this view set sail f .r Riga with a great fleet, which 
earned 20,000 men. The place was well fortified, and 
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a cannon-shot. Tbs States of Holland tent ambassadon Swedei. 
to mediate a peace between the two crowns ; but Sigis- v-w 
mund, depending on the assistance of the emperor 
Germany and king of Spain, determined to hearken 
no terms, and resolved to make a winter campaign. tins, 
Gustavus, however, was so well intrenched, and all his in. 1617. 
forts were so strongly garrisoned, that tlie utmost efi'orts 
of the Poles were to no purpose. The city of Dantzic 
in the mean time made such a desperate resistance as 5^ 
greatly irritated Gustavus. In a sea engagement the Jlj.* 
Swedish fleet defeated that of the enemy ; after which 
Gustavus, having blocked up the harbour with his fleet, 
pushed his advances on the land side with incredible vi-iBTS*U<L 
gour. He made a surprising inarch over a morass 15 
miles broad, assisted by bridges of a peculiar construc- 
tion, over which he carried a species of light cannon in- 
vented by himself. By this unexpected manceuvre he 
got the command of the city in such a manner, that the 
garrison were on the point of surrendering, when, by t 57 
sudden swell of the Vistula, the Swedish works 
ruined, and the king was obliged to raise the siege, la^ 
other respects, however, the allairs of Gustavos went 
with their usual good fortune. His general Wrangcl Visultio 
defeated the Poles before Brodnitz. At Slum the kingt^Uu 
gained another and more considerable victory in person. 

The emperor had sent 5000 foot and 2000 horse nnder.j.jj^ 
Arnheim, who joined the main army commanded by 
the Polish general Coniecspolski, in order to attack ibemani de- 
Swedish army encamped at Qoidzio. The enemy^werefcat”** 



5 * 

Riga be- 
•teged and 
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owedisb army encamped at Qoidzjo. Ihe enemy were«»*« 
ddended bv a huilv'liV .Z'Zf"'" .r’"' •' »"<• “ ">»cb superior in number, that the friends of Go8la-P“\„, 

beincr rf>dnr .>«1 1/s 1 1- ® 1* . ** 



A j . ulc garrison 

being reduced to extremity, were obliged to capitulate, 
and were treated with great clemency. ^ 

Swedish monarch 

ntered Courland, where he reduced Mittaif, but ceded 
It again on the conclusion of a truce for one year. Si- 

fX'lhan heb''*''’’ '>“* to recover him- 

elt, than he began to form new enterprises against the 
Swedes ,n Prussia ; but Gustavus seuing saT.^h bis 
whole fleet for Danizic, where tliekinir nf P 1 1 .l 

resided, so defeated bisreasures tba, ll^ “ 
‘»>*-'-g‘'-‘™ceforau~aV.'^^^^ 

Tie lilM nltcnranTlrms^r"*'* 'll* ^*"**''’ 
defeated, ^ ^f accommodation : on which Giista 

and I^'vonia, defeated the Polish general and 

place* took Derpt, Hockenhausen and several nr? i ’ o 
token. les.s importance ; after which enr * r -7 P‘**'"* 

took the city of Birsen. * Lithuania, he 

Notwiths’tandingthissucccsfi Gtisi->«.io 1 
the same equitable terms as bell" 
was still infatuated with the hones tb.T’hv 
emperor of Germanv bp j 1 by means of the 
.54 Sweden. Gustavus finding 1 a* conquer 

Poles push his good fortune. H!, resolved to 

feated 'vXrh; T 

a great with i^o ships set sail fnr pf • ' ^®stavus himself 
number Of PiUawr This 

towns re- him; as were sevr^l delivered unto 

SiJtaJjL progress of Glsiavrs wIS 'ITd'*’ 

to oppose bun, and to prevent Tl ’ 
to Ins hands. I„ ,hu he w^l^enH •"!!“ 

before; and in May Teifr ** ®"®* 

fresh forces before Danizic u "‘‘I* 



the king being determined, the engagement began. 

The Swedish cavalry charged with such inipetuosityi 
contrary to their sovereign's express order, that they 
were almost surrounded by the enemy ; but Gustavus, 
coming Up to their assistance, pushed the enemy’s infan- 
try with so much vigour, that they gave way, and re- 
treated to a bridge that bad been thrown over ibe Wer- 
der. But here lliey were disappointed ; for the Swedes 
had already taken possession of the bridge. On tb >3 » 
new action ensued more bloody than ibe former, in 
which the king was exposed to great danger, and thrice 
narrowly escaped being taken prisoner; hut at last the 
Poles were totally defeated, with iromen.se loss. Ihe 
slaughter of the German auxiliaries was so great, that 
Arnheim scarcely carried oflf one half of the troops 
which he brought into the field. This defeat did not 
hinder the Polish general from attempting the siege of 
Btum ; but here again he was attended by his usual had rj 
fortune. Arnheim was recalled, and succeeded byT^eyJ* 
Henry of Saxe Lawenburg and Philip Count 
The change of general officers, however, produced 
good con.scquencrs to the Poles ; a famine and plag®®con»«»^'* 
raged in their camp, so that they were at last oblJg^djuv^ 
to consent to a truc'e for six years, to expire in theiix) 
month of June 1635. Gustavus kept the port 
tadel of Meinel, the harbour of Pillau, the town of E|- 
bii\g, Brunsberg, and all that he bad conquered in Li* 
vonia. 

Gustavus having thus brought the war with 
to an honourable conclusion, began to think of rcsentiog ^ r 
the conduct of the emperor in assisting his enemies ai^ih. c«nfc* 
oppireasing the Proleatant states. Before embarking^ror. 

1 j” **”P®*‘^*"t undertaking, it was neces.sary that he 
should consult the diet. In this the propriety of «np- 

ging 
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Swc4en. g»"g ^ Germiiny was warmly debated ; bat, 

-y— > after much altercation, Gustavos in a very noble speech 
determined the matter, and set forth in such strong 
terms the virtuous motives by which he was actuated, 
that the whole assembly wept, and every thing was 
granted which he could require. 

It was not difficult for Gustavus to begin his expedi- 
tion. His troops amounted to 60,000 men, hardened 
by a succession of severe campaigns in Russia, Finland, 
tivonia, and Prussia. His fleet exceeded 70 sail, car- 
rying from 20 to 40 gnns, and manned with 6000 sea- 
men. Embarking his troops, be landed at Usedom on 
the 24th of June 1630, the Imperialists having evacua- 
^dices jgj fortresses which they possessed there j and the 

Stet^'&c Rugen had been before reduced by General Lesly, 

An. lijo. in order to secure a retreat if fortune should prove un- 
favourable. Passing the frith, Gustavus stormed Wol- 
gast and another strong fortress in the neighbourhood, 
leaving a garrison for the defence of these conquests. 
He then proceeded to Stetin \ which consented to re- 
ceive a Swedish garrison, and the king persuaded the 
duke of Ponterania to enter into an alliance with him. 
In consequence of this the Swedish troops were received 
into several towns of Pomerania ; and the most bitter 
enmity took place between the Imperialists and Pome- 
ranians. 

These successes of Gustavus struck the empire with 
consternation \ for being already overwhelmed with ci- 
vil dissensions, they were in no condition to resist so im- 
CooBt Til- petuous an enemy. At last Count Tilly was invested 
ly chosen with the dignity of veldt marisclial. In the mean 
^neral by being reinforced by a considerable body 

empe- |n Finland and Livonia under the conduct of 

Gustavus Horn, defeated the Imperialists before Grif- 
fenhagen ; taking the place soon after by assault. By 
this and some oilier conquests he opened a passage into 
Lusatia and Silesia \ but in the mean time Count Tilly 
cut off 2000 Swedes at New Brandenburg. This ad- 
vantage, however, was soon overbalanced by the con- 
quest of Franck fort on the Oder, which Gustavus took 
FTaaokrort assault, making the whole garrison prisoners. Thus 
•ad l^and commanded the rivers Elbe and Oder on both sides, 
berg uken and had a fair passage not only to the countries already 
by Giuu. mentioned, but also to Saxony and the hereditary domi- 
nions of the house of Austria. Soon after this, Gnsta- 
vus laid siege to Landsberg, which he took by as- 
sault. 

About this time the Protestant princes held a diet at 
Leipsic ; to which Gustavos sent deputies, and conduct- 
ed his negociations with such address, as tended greatly 
He redac his interests. Immediatelv after this he re- 

Gripswald, and with it all Pomerania. Their 
marching to Gustrow, he restored the dukes of Meck- 
lenburg to their dominions. 

All this time Count Tilly was employed In the siege 
of Magdeburg ; but now, being alarmed at the repeat- 
ed successes of the Swedes, he left Pappenheim with 
part of the army before that city, while he marched 
with the rest into Thnritigia, to attack the landgrave of 
Magdebuig Hesse Cassel and the elector of Saxony. After a most 
obstinate defence, Ma^eburg fell into the hands of 
*<i«ujand who committed there all imaginable crnel- 

Ibe inbabi- Gustavus formed a p^n of recovering the city j 
•ant* emd- hot was obliged to abandon it, by Pappenheim’s throw- 
»Md. ing himself into the place tifeh his whole army, and hy 
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the pro^ss which Tilly was making in Thuringia.* Sweden. 
Relinquising this enterprise, therefore, he ordered an V- 
attack on Havelsburg j which was done with snch reso- ^7 
lotion, that the place was forced in a few hours, and 
all the garrison made prisoners. Werbeo was next ohli- ben re- 
ged to submit after an obstinate conflict, in which many diced, and 
fell on both sides. — ^These successes obliged Count Tilly 
to attempt in person to check the progress of the Swedes, " 

He detached the vanguard of his army, composed of the defeated 
flower of the Imperial cavalry, within a few miles of by the 
the Swedish camp. An action ensued, in which Bern- Swedes, 
stein the Imperial general was defeated and killed, with 
1500 of his men. Gustavus, after this advantage, pla- 
ced himself in a situation so much snperior to his ene- 
mies, that Count Tilly was fired with indignation, and 
marched up to the Swedish lines to give him battle. . 
Gustavos kept within his works, and Tilly attacked bis 
camp, though almost impregnably fortified, keeping up 
a most terrible fire from a battery of 32 pieces of can- 
non 5 which, however, produced no other effect, than 
obliging the Swedish monarch to draw up his army be- 
hind the walls of Werben. Tilly had placed his chief count Tit*' 
hopes in being able to spike the enemy’s cannon, or setly defeated 
fire to their camp ; after which he proposed making his by Gnsu- 
grand attack. With this view he bribed some prison- 
ers ; but they betrayed him, and told his design to Gu- 
stavus. The king ordered fires to be lighted in differ- 
ent parts of his camp, and hh soldiers to imitate the 
noise of a tumultoons disorderly rabble. This had the 
desired effect. The count led his army to the breach 
made by the cannon 5. where he was received with such ^ 
a volley of grape shot as cut off the first line, and put 
the whole body in disorder, so that they could never be 
brought back to the charge. In this confusion the Im** 
perial army was attacked, and after an obstinate con- 
flict obliged to quit the field. 

Soon after this action the queen arrived at the camp 
with a reinforcement of 8000 men*; at the same time a 
tiTaty was concluded with Charles 1. of England, ^ 

which that monarch allowed the marqois of Hamilton to Biitish sol- 
raise 6000 men for the service of Gustavus. These auxi- diers coaicfi 
Harles were to be conducted to the main army by a body 
of 4000 Swedes j and were in every thing to obey the^f 
king while he was personally present, but in his absence Swedes, 
were to be subject to the orders of the marquis. With 
these troops the king bad resolved to make a diversion 
in Bremen : but the marquis finding It impossible to ef- 
fect a junction with the Swedish army, resolved, with- 
out debarking his troops, to steer his course for the 
Oder, and land at Usedom. Gustavus was very much 
displeased at finding his project thus disconcerted ; but, 
making the best of the present circumstances, he com- 
manded the British troops to act on the Oder instead of . 
the Wesen The number of ibis little army was mag- 
nified exceedingly by report, insomoch that Count Tilly 
had some thoughts of marching against them with hit 
whole force j but on the departure of tlie marquis fcjT' 

Silesia, he reinforced the army in that country with a 
large detachment, which was thought to contribute not 
a little to the defeat he soon after received. 

Since the late action Gustavus had kept within hit 
intrenchments. where his army was well provided with 
every thing. TiHy made several attempts to surprise or 
draw him to an engagement j bnt fin^g alt his endea- 
TouTS friiitkss, he marched into Saxony, imd laid siega 

to 
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to Leipsic. This precipitate measure proved highly ad- 
vantageous to the Swedish monarch. A treaty oiTensive 
and defensive was immediately concluded with Gustavus : 

70 and the elector willingly promised every thing that was 
Saxony ra- required of him. Tilly, in the mean time, carried lire 
Connt TMl- sword into the electorate. At the head of an army 
ly, who of 44,000 veterans, he summoned the city of Leipsic to 
tnketi Leip- surrender ; denouncing the same vengeance against it as 
had been executed on Madgeburg, in case of a refusal. 
By this the governor was so much intimidated, that he 
instantly submitted ; and also surrendered the castle of 
Passenberg, which was in a condition to have stood out 
till the arrival of the Swedish army. The elector, en- 
raged at the loss of these valuable piaces, ordered his 
army to join the Swedes with all expedition, and pressed 
the king so warmly to engage, that at last he yielded to 
his desire. On the 7th of September 1631, Gustavus 
led out his army in the finest order, the Swedes forming 
one column on the right, and the Saxons another on the 
left j each amounting to 15,000 men. Tilly drew up 
his men in one vast column, probably with a view of 
surrounding the flanks of the king’s.army. Gustavus 
led on bis troops against that wing of the Imperialists 
commanded by Pappenheim, whom he drove back to 
a considerable distance. General Bannier in the mean 
time cut in pieces the troops of Holstein, and mortally 
wounded the duke who commanded them. Pappenheim 
led on his troops seven times to the charge, but was as 
often repulsed by the Swedes. Tilly all this while was 
engaged with the Saxons •, but having at last driven them 
ofi* the field, the whole strength of the Imperial army 
was turned against the Swedish left wing. The Swedes 
sustained the attack with the greatest firmness, until the 
king detached the centre to assist them. Tbe imperial- 
ists then were no longer able to stand their ground j but 
gave way everywhere except in the centre, which was 
composed of 18 regiments of veterans accustomed to vic- 
invincible. They made Incredible 
efforts to maintain their reputation ; and, though swept 
off m great numbers by the S^dish artillery, never 
shrunk or fell into confusion. Tour regiments, after 
their othcers had been killed, formed themselves, and 
retn-ed to the skirt of a wood. Tilly retired at the head 
of 600 men, and escaped by the coming on of the night, 
beven thousand Imperialists lay dead on the field of bat- 
tle i 4000 lyere taken prisoners •, a fine train of aitillerv 

• collected 1*"^ 

to'that of G^Zt, “ "h?d If 

towns, and place, but came too late He A' j i- 

.ut offfoormarcluowardsRottenberKr^herTflrre 

regiments cut in pieces bv a SwedlsS dvT *^«K‘ments were 
, - king ‘'•e 

Mentz j destroying a bndv r»r Q • i ^aine, and 
tempted to obstruct bis pjsage. »‘- 
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bis reputation. Wallcitein, an o)4* experienced ofice^, Sircilcfc 
was selected ; but as he had formeidy been disgraced, it ■ y -J 
was apprehended that he would not accept of the com- 74 
npand orf which be bad once been deprived. This objec- 
tion, however, was got ever j and Wallestein not only l,y 
accepted of the command, but, at bis own expence, emperor, 
augmented tbe army to 40,000 men. 

During the whole winter the Swedish army kept they^g,^! 
field; and before the approach of summer had reduced number of 
a great number of places, while the landgrave AVilliam^owni 
made great progress in Westphalia. Gustavus Horn 
repulsed before Bamberg ; but soon had his revenge, by 
entirely destroying two regiments of Imperialists. To 
prevent the troops from being affected by the loss before 
Bamberg the king resolved to give battle to Tilly, 

'who was marching into Bavaria to prevent the Swedes 
from gaining a footing in that electorate. He pursued 
the Imperial general through a vast tract of country, 
defeated his rear guard, and, having reduced a variety 
of towns and fortresses en the Danube, penetrated as far 
as Ulnv Advancing to the river Lcck, Count Tilly CouniT^ 
nested himself in a wood on the opposite side, 
his passage. Gustavus endeavoured to dislodge him by*“ 
a regular fire from 70 pieces of cannon. The slaughter 
was dreadful ; and Tilly himself, being wounded by a 
cannon ball in the knee, died a few days before he was 
to have been supei'sedcd by Wallestein. The following 
night the Imperial army evacuated the post. Gustavus 
immediately crossed the river, and seized the towns of 
ftain an 4 Newburg, which the enemy had abandoned, 
and Augsburg next submitted. 

From Augsburg the Swedes advanced towards Ratls- 
bon ; but were disappointed in their design of getting 
possession of that city, as the Bavarians had thrown a 
numerous garrison into the place.— In the mean lime, 
ambassadors arrived from Denmark, offering the media- 
tion of that crown for obtaining a lasting peace between 
the contending parties. This negociation, however, 
failed of success, as the ambassadors had not been instrac- 
ted to oiler terms favourable to the Protestants. Gusta- Three 
vus now resolving to retort on themselves the cruelties 
which the Bavarians had inflicted on the Protestants, 
laid the towns of Morzbourg, Friesengen, and Land- 
shut, in ashes. The inhabitants of Munich saved them- 
selves by submission ; Gustavus also defeated the forces 
of the elector, who had been joined by a considerable 
body of militia. 

While Gustavus was thus employed, Wallestein had 
assembled a vast army. He was strongly solicited by 
tbe elector of Bavaria to come to his assistance ; but, m 
revenge of the elector’s having formerly obtained the 
command for Count Tilly in preference to himsell, he 
drew off towards Bohemia to encounter the Saxons. 
Arnheim, who commanded the Saxon forces in that 
place, was an enemy to Gustavus, who had formerly yt 
rallied him for his cowardice. He therefore permitted The 
Wallestein to gain an easy victory, in hopes that 
master, the elector of Saxony, a prince entirely devoted 



- -- Saxony, a prince entirely devoieo*^^^,#. 
was now thrown InU ^ pleasures, might be induced to relinquish the 

“tmost friendship of such a restless andwarlike allyasGusUvas; 

and indeed he used all the eloquence of which he was 
detach him from the Swedish cause. Severa 
advantages in the mean time, were gained by the Im- 
perialists. Pappenheim defeated the archbishop of Bre- 
men • cavalry at Werden ; and three Swedish regiments 

lyerc 



confusion ; and sentevery wh7re h. 
soliciting the Catholirprfc^ 
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arm in defence of their 
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RweJen. Were cnt off near Kadingen. Pappcnheim, however, 
V » was forced to retire, and withdraw his forces from Stade *, 
of which the Swedes took possession. Wallestein and 
the elector of Bavaria* who had now joined their forces, 
threatened Gustavus with greatly superior numbers. At 
last, however, the king, being reinforced with 15,000 
men, no longer declined the engagement j but Walles- 
tein was too wise to trust the fate of the empire to a 
single battle against such an enemy as the king of Swe- 
CasUvns den. Gustavus attacked his camp, but was repulsed 
attacks his with the loss of 2000 men. Several other misfortunes 
camp, and happened to the Swedes j and at last, after various 
wiih^loil manoeuvres, Wallestein bent his coarse towards Misnia, 
in order to oblige the elector of Saxony to declare against 
the Swedes, and to draw them out of Bavaria. Gusta> 
vus, notwithstanding the inconstancy of Augustus, im- 
mediately set out to assist him. VVith incredible dili- 
gence be marched to Misnia, where the Imperialists 
were assembling their whole strength. Hearing that 
the enemy were encamped at Wesenfells, and that Pap- 
penheim had been detached with a strong corps, Gusta- 
vos resolved to engage them before they could effect a 
junction. With this view he marched to Lutiten, where 
he attacked Wallestein with incredible fury. The Swe- 
dish infantry broke the Imperialists in spite of their ut- 
most efforts, and took all their artiller)*. The cavalry 
not being able to pass the river so expeditiously as the 
king thought necessary, he led the way, attended only 
by a single regiment and the duke of Saxe Lauwenburg. 
Here, after charging impetuously, he was killed. The 
news of his death was in an instant spread over both ar- 
mies. The courage of the Imperialists revived, and they 
now made themselves sure of victory. But the Swedes, 
eager to revenge the death of their beloved monarch, 
charged with such fury that nothing could resist them. 
The Imperialists were defeated a second time, just as 
Pappenheim, with his fresh corps, came up to their as- 
^aUsiTtol **s^*®c®* this tire battle was renewed, but the 

tally dc- Swedes were still irresistible. Pappenheim was mortal- 
ly wounded, and his army finally routed, with the loss 
of 9000 killed in the field and in the pursuit* 

M victory proved more unfortunate to Sweden than 

proclaimed the greatest defeat. The crown devolved on Christina 
queen of the daughter of Gustavus, an infant of six years old ; 

the nation was engaged in an expensive foreign war, 
without any person equal to the arduous task of com- 
manding the armies, or regulating domestic affairs, as 
Gustavus had done. Christina was immediately pro- 
claimed queen. The regency devolved on the grand 
bailiff, the marischal, the high admiral, the chancellor, 
and the treasurer of the crown. Oxenstiern was inves- 
ted with the chief management of affairs, and conducted 
himself with the ^eatest prudence. The reign and 
character of Christina have been fully detailed under the 
article Christina, to which we may refer our readers. 

From the treaty of Westphalia, Sweden enjoyed some 
years of repose. Charles Gnstavus, Count Palatine, 
favour of Christina, was appointed 
ctownof generalissimo of tho forces, and heir-apparent to the 
Sweden, crown. A marriage was proposed between them j but 
the queen would never listen to this or any other propo- 
sal of the kind. In 1650, the ceremony of the queen^s 
^ coronation was performed ; but in four years after, she 
resigned the crown in favour of Gustavus. (See the 
article Christina). 

VoL. XX. Part I. t 
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The new king found himself inVolvad inconsiderable Swe den, 
difiiculties on his accession to the throne. The treasury 
was quite exhaased ; great part of the revenue was ap- state of 
pointed for the support of Christina's household j the Sweden oi 
people were oppressed with taxes j and the nation having tbc acces- 
been disarmed for several years, began to lose its X 

tion among foreigners. To remedy these evils, Cjiarles 
proposed to resume all the crown lands which bad been 
alienated by grants to favourites during the late reign ^ 
to repeal a duty which had been laid on salt ^ to put the 
kingdom in a posture of defence : and to enter on a war 
with some neighbouring state. Under a pretence 
Casimir king of Poland had questioned his title to 
throne, he prepared to invade that kingdom. Several 
embassies were sent from Poland to Stockholm j but 
some point of ceremony always disappointed them of an 
audience of the king ; so that they were obliged to re- 
turn without their errand. As soon as hiattere were in 
readine<«.s, General Wittemherg made an irruption into 
Poland from the side of Pomerania, The Poles opposed 
him with an army of 15,000 men ^ but Instead of fight* 
ing, they began to negociate, and in a slioit time en- 
tirely dispersed. Charles himself soon followed with a 
powerful army, and pursued his march without obstruc- 
tion, all the cities throwing open their gates to him as 
be approached. As he advanced to Cracow, Casimir 
resolved to make one effort to save his capital. His^piig 
army amounted only to 1 0,000 men j and these were defeated, 
unfortunately such as had never stood fire. After aandtho 
feeble resistance, they fled with precipitation, having lost 
1000 men killed and taken prisoners. A few days after * 
this Charles defeated the Poles a second time, about 
eight leagues from Cracow •, on which Casimir fled with 
bis family to Oppeleo in Silesia. The capital was then 
invested ^ and though defended with the utmost valour, 
was in a short time obliged to capitulate. Thus in less 
than three months Charles apparently became master 
of Poland I but it was soon evident that the Poles had 
no intention of abandoning their former sovereign. gg 

In 1656, a war took place with the elector of Bran- War with 
denburg. While Charles was employed in the con- the elector 
quest of Poland, that prince had invaded Royal and 
cal Prussia, and reduced the most considerable towns i 6 c 6 . 
with little opposition. The king of Sweden took um- 
brage at his progress ^ and having marched against 
him, defeated bis forces in several slight encounters, and 
obliged him to acknowledge himself a vassal of Sweden. 

These rapid conquests alarmed all Europe ; and the 
different powers sought for means of driving the Swedes 
oat of Poland, which they bad so unexpectedly and un- 
justly seized. The Poles were no sooner assured that *9 
they should be assisted, than they every where revolt 

and massacred the Swedes. Casimir returned from Sile- 
sia 'y and those very troops and generals who had before 
submitted to Charles without opposition, now ranged po 
themselves under the banners of his antagonist. Charles 
Immediately marched from Prussia to chastise the 
lence of the Poles, and totally defeated a body 
12,000 men. This did not hinder all the Poles incor-retire. 
porated with bis troops to desert y which considerably 
reduced his army y and the campaign bring performed 
in the depth of winter, he was at last obliged to retreat 
to Prussia. In bis march he was harassed by the Poles ; 
and a body of 4000 Swedes was surprised and defeated 
by them at Warka. This loss, however, was s 4 on after 
T recompensed 
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Sweden »*ecoAipeiyseJ hy a complete victory gained by Adolphus 
V — ■/ the king’s brother and General W^Tingel. In the mean 
time the king was taking measures for laying siege to 
Dantzic j but was prevented by the Dutch, who tbrcat- 
91 ened to oppose him, unless a proper regard was paid to 
Concludes their interest. Charles accordingly granted them ad- 
^*iMhe terms 5 and afterwards gained over the 

Dutch and elector of Brandenburg, by ceding to him the sovereign- 
the elector ty of Prussia, that he might be at liberty to turn bis 
•f Branden. whole strength against Poland. 

'***'6‘ By the treaty just concluded with the elector, the 

latter was to assist Charles in his war with Poland \ but 
the elector had so procrastinated matters, that the Poles, 
having obtained assistance from the Tartars, had reduced 
the city of Warsaw. The two princes, however, now 
marched in concert against their enemies, who were en- 
camped in a strong situation in the neighbourhood of 
the city above mentioned, their camp being fronted by 
^ the Vistula. The Poles were driven from their cn- 
Tbe t'oles trenchments with prodigious slaughter. The Poles and 
mad Tartars Tartars then laboured to break the alliance ^ with 
idth Stat entered Ducal Prussia, and defeated 

aUmgkter. electoral army, taking many prisoners. The Swedes 
soon had their revenge. General Stcinboek attacked 
the same Polish army at Philippowa, and overthrew it 
with such slaughter as obliged tlie Poles for that season 
to quit the field. A more formidable enemy than the 
Poles now began to make their appearance. The Rus- 
sians invaded the provinces of Carelia, Ingermania, and 
9.t Livonia ^ while the elector of Brandenbprg, began to 
Ifte Rui- waver in bis Bdclity. To preserve this only ally at such 
T^cth ^ c>^*t*cal juncture, Charles was obliged to give him 
jSwedith^do< advantageous terms than those already mention- 
miBions. » while the Russians were repulsed in the provinces 
of Carelia and Ingermania. But in Livonia they bad 
better success. See Russia. For seven months, how- 
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absence of the Swedes, and snlTercd his army to he de- Swedes 
stroyed by the Poles and Tartars. At the same time » 
the Turks invaded Transylvania, under pretence that 
Ragotski, being a vassal of the Grand Signior, 
right to invade Poland without bis leave. 
opposed them in the field » where he was defeated and 
killed, leaving Charles destitute of the only ally onUeTirti. 
whom be could depend. 

The king, however, not dismayed by this misfortune, 
traversed Pomerania and the duchy of Mecklenburg j 
after which he attacked Holstein,* while General Wmn- 
gel with another corps entered the duchy of Bremen. 

The latter executed bis measures with the utmewt vi- 9! 
gour. In 15 days be retook all the towns which 
enemy had reduced j defeated and drove the 
army out of the country, killing 3000 of their best 
diers. In Holstein the king reduced several fortresses 
laid Itzehoe in ashes, defeated a body of Danes, and 
laid siege to Frederic Udda, into which the Danes ht 
thrown a strong garrison. The conduct of this siege he 
left to Wrangel, he himself retiring to Wismar in order 
to observe the situation of aflairs in Poland ; hut no 
sooner was be gone than Wrangel altaked the place 
with such fury, that he became master of it in two 
hours. In the province of Holland the Swedes were 
defeated j but the enemy derived no advantage irom 
their victory : at sea the fleets met, and maintained an 
engagement for two days, without any considerable a * W 
vantage on either side. In Poland affairs were no 
better conducted. The house of Austria bad mw 
dared for Casimir j a German army entered Poland, 
and reduced Cracow, though not without great loss tOji^i^cika 
themselves. 



ed ; while the Russians were repulsed in the provinces The king of Sweden was now surrounded by enemies, 
of Carelia and Ingermania. But in Livonia they bad The elector of Brandenburg bad declared against him } 
better success. See Russia. For seven months, how- and be had besides to engage the armies of Austria, ,00 
ever, they battered the walls of Riga, without venturing Poland, Russia, and Denmark. In this dangerous situa- 
to pass the ditch or storm the practicable breaches. tion he resolved to Attack Denmark, so as to oblige 

was K "wmbcf of his enemies, power to come to a speedy accommodation. 

dine of ^ valour and disci- signs were forwarded by a very early frost, which ^able 

Luroach . . ? ’ ^ fled on his him to transport bis troops without shipping. Having 

couTd not'resl^^^ Poles, finding they passed over on the ice to the island of Funen, hecut m > 

with harassing the Swedp! themselves pieces a body of 4000 Danish soldiers and 500 peasants. 

. h their The whole islan'd was reduced in a few days} after 



Tb. whole ■'uUnYw.r educed in . feW'd.«J 

destroctive^tothe SwedM^h more which lie pawed to Langland, then to Laaland, aftt' 

thtt Charles wt obU^^^^^ . 7 '“’“'* «"«> '“4 Dunes 

gotski Ragotski prince of Transvlvania*^ ° ®fl*ance with terrified at this unexpected invasion, and were gn'tofl 

prince of tain provinces in his neighhon U * / Aim cer- themselves up to despair, when Charles offered to con- lei 

himJlf;hrir::i" ^ cl„de.peacr on egSitahle term.. The king of De"-.--' 
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limsell with irregnlw troop,, who might Sghtthe Poles 
in their own way This, however, proved of no 
ilvantage 5 for the confederates, after wasting a whole 
campaign in Lithuania, were obliged to return without 
accomplishing more than the reduction of a sinirlr for 

b.Ksi'Tir.i&i't''’*' ‘"7 

declare for ®y«» now resolved to 



beheld the Swedes with a iealous ^ ^ 

declare for Poland TuJ resolved to 

nmhition of^tredl n.or^k''^'"’: 

of Denmark come tt ’ 






elude a peace on equitable terms. The king of Den- 
mark gladly consented } intending to renew the war asc^^ 
soon as he thought it could be done with safety. 

Charles was no soQner retired, than the king of Den- 
mark began to act secretly against him } on which, re 
solving to anticipate him in his designs, be app^^ 
unexpectedly with a fleet before Gopeiihagen. 

Swedish monarch laid siege to the capital, but with ^Cop**' 
little prudence that he made no progress, and was a 
length compelled to turn the siege into a blocks e,,iejred. 
which continued to the end of the war. Charles • 
died of an epidemic fever, and was succeeded by 

son Charles XL 

The new king Charles XI. was a minor at the 



- --..<..1^9 iiascenea to oDDns*. King v^naries was a miuui , 

which gave such offence to Ragotski that h^n i father’s death *, and as the kingdom was involve 

to tako the proper measures for bis own defencI^Jn^^ik^ 'a * ‘**"8e*'ous war with so many enemies, the 

die own defence m the determined to conclude a peace/if it could be obtain^ 
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Sweden, on reasonahlie terms. A treaty was accordingly con- 
cluded at Olivia *, by which Casimir renounced his pre- 
tensions to tl»e crown of Poland, and that republic gave 
up all pretensions to Liivonia. Bornholm and Dron- 
theim were ceded to Denmark j and aii equivalent in 
Scbonen remained with Sweden. During the minority 
of the king, nothing remarkable occurs in the history of 
Sweden. In 1672 he entered into alliance with Louis 
Warmth XIV. which two years after involved him in a war with 
Branden- the elector of Brandenburg. At first the Sw^es car- 
ried all before them. Almost all the towns in Bran- 
denburg were reduced, when the elector arrived with 
defeat ^*an army to the relief of his distressed subjects. He re- 
laadand took several towns, defeated the Swedes in a general 
■ca. engagement, and soon after forced them to abandon all 
their conquests. In conjunction with the Danes, he 
then invaded the Swedish dominions : many places of 
importance were reduced ; and, in 1676, Sweden re- 
ceived a most destructive blow by the defeat of her fleet 
in an engagement with the combined fleets of Denmark 
and Holland. Soon after this the king took the go- 
vernment into bis own hands, and in some degree re- 
stored the fortune of Sweden hut though mattei*s went 
on in a more prosperous way where the king command- 
ed in person, the same losses and disgrace attended the 
. Swedish arms in every other quarter. In 1678, the 

where^g^' Swedish fleet was defeated in two engagements. At 
!• wrack. Landscroon a most obstinate battle was fought from ten 
in the morning till six at night j when both parties were 
obliged, by fatigue, to retire to their respective camps. 
At Oldeval in Norway, the Swedes were defeated j 
and the Danes laid desolate the islands of Oeland, Sraaa- 
land, Unno, and Kuno ; while the electoral troops and 
Imperialists reduced Count Konigsmark to the utmost 
distress in the neighbourhood of Stralsund. 

In this deplorable situation of afiairs Count Konigs- 
mark found an opportunity of attacking his enemies to 
such advantage, that be obtained a complete victory ^ 
after which be ravaged the duchy of Mecklenburg. 
Notwithstanding this success, he could not prevent the 
elector from reducing Stralsund ^ after which he was 
oUiged to evacuate Pomerania ; and, to complete bis 
distress, the fleet which transported the Swedish army 
from Pomerania was wrecked on the coast of Born- 
holm. 



- 

Their af- 



In this unprosperous situation of afiairs a peace was 
concluded at St Germain's between France and her ene- 
mies, by which the Swedes and Danes were left to de- 
cide their quarrel by themselves. Denmark was by no 
108 means a match for Sweden, even in the distressed situa- 
Peaoe con-tion to which she was reduced j and therefore a treaty 
•laded. concluded, on terms much more favourable to Swe- 

den than could have been expected ^ and the peace was 
confirmed by a mairiage between Charles and Ulrica 
Eleonora, daughter to the king of Denmark. From 
this time the Swedish monarch applied himself to the 
reformation of the state 5 and by artfully managing 
^ the disputes between the nobility and peasants, he ob- 
Charira * decree empowering him to alter the constitu- 

•om«i Ab. tion as he pleased. The proceedings of the king after 
wlnte. this decree were such as to exasperate the nobility, and 
produce violent commotions. See Patkul. 

On the 15th of April 1697, died Charles XI. leav- 
ing his crown to bis soq, the celebrated Charles XII. at 
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that time a minor. On his accessitfn he found himSelf Sweden, 
under the tuition of his grandmother Eleouora, who had — -v— ' 
governed the kingdom during the minority of the XI 

king. Though Charles was at that timetmly 15 years 
of age, he showed a desire of taking the government Kucceeded 
into his own hands. His counsellors. Count Piper and by hit son 
Axel Sparre, signified hia desire to the queen-regent, 

They were by her referred to the states j and there all^ 
were unanimous : so that the queen, finding that oppo-ne takes 
sition would be vain, resigned her power with a good the gorern- 
grace; and Charles was invested with absolute authority,™®"^ 
in three days after he had expressed bis desire of reigning 
alone. He was scarcely seated on the throne when a the age of 
powerful combination was formed against him. Augu-13. 
stus king of Poland formed designs on Livonia j the king 
of Denmark revived the disputes he had with the 
of Holstein, as a prelude to a war with Sweden^ tion fon^ 
Peter the Great of Russia began to form designs on In-ed against 
gria, formerly a province of Russia. In 1699 the king hioi* 
of Denmark marched an army into Holstein. Charles 
sent a considerable body of troops to the duke's assist- 113 
anee; but before their arrival the Danes had ravaged Holstda 
the country, taken the castle of Gottorp, and laid 
siege to Tonningen. Here the king of Denmark 
manded in person ; and was assisted by the troops of 
Saxony, Brandenburg, Wolfenbuttle, and Hesse Cassel. 

England and Holland, as guarantees of the last treaty 
with Denmark, in concert with Sweden, joined Charles 
against this confederacy, and sent fleets to the Baltic. 

They proposed a termination of the war on equitable 
terms ^ but these were haughtily refused by the Danish 
monarch, who despised the youth and inexperience of 
Charles, and reli^ too much on the alliance he had 
formed with Saxony, Brandenburg, Poiar.d, and Russia. 
Tonningen, however, resisted all his i Hurts} and whenTbeyaie 
he ordered the place to be stormed, he bad the mortifi- at 
cation to see bis troops driven headlong from the walls ^®“**®*®*" 
by a handful of Swe^s. 115 

In the year 1700, Charles, having entrusted the af. Charles 
fairs of the nation with a council chosen out of the *®‘siJckh3pi ' 
nate, set out on the 8th May from his capital, to which and defcau 
be never afterwards returned. He embarked at Carls- the fleet eC 
croon, and defeated the fleet of the allies. Having made ‘he allies, 
a descent on the island of Zealand, he defeated a body of ^ 
cavalry that opposed his march, and then proceeded to 
invest Copenhagen by sea and land. The king of Den- 
mark then saw the necessity of either having his capital 
destroyed, or of doing justice to the duke of Holstein. xxA 
He chose the latter } and a treaty was concluded on Cbligts ih« 
much the same terms as formerly. Charles, being ^ 

at liberty to turn his arms against the other^princeswliOpeacc. 
had conspired his destruction, resolved to lead his army 117 
ag.*iinst Augustus king of Poland. On the road, how-hlarcfaM 
ever, he received intelligence that the tzar of Russia was ^ 

on his march to oppose him, and had laid siege to Narva ^”******* 
with an army of 100,000 men. The contest that ensued 
between Charles and Peter, with the celebrated. battles 
of Narva and Pultava, have been already related under 
Russia, so that we shall here confine onrselves chiefly 
to those events in which Peter the Great was not im- 
mediately concerned. 

The tzar Peter was the chief supportnf Angustus, and 
he took the most active measures to oppose the progress of 
the Swedish monarch. His want oftucGess, and the sub- ' 

T a sequent 
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frequent contests between him and Charles, till the deci- 
' sive battle ol‘ Pultava, are related in the article Rus- 
sia. 

In 1701, as early as (he season permitted, Charles, 

- — having received a reinforcernont from Sweden, took, the 

bHxoi» appeared suddenly on the banks of iheDuna, 

An, 1701. which the Saxon army was posted to receive him. 
The king of Poland being at that time sick, the army 
was commanded by Ferdinand duke of Courland, Ma- 
rischal Stenaii, and General Paykel, all officers of va> 
lour and exjiericnce. They had fortified certain islands 
in the mouth of the river, and taken every other pre- 
caution against an attack ^ the soldiers were hardy, well 
dl.sciplined, and nearly equal to the Swedes in number*, 
and en y< t Charles, having passed the river in boats with high 
feuj OiVm the men from the fire of the enemy, at- 

‘ tacked them with such fury, that they were entirely de- 
feated with great loss. 

This vie tory was followed by the surrender of all the 
towns and fortresses in the duchy of Courland. Charles 
then passed into Lithuania, where every town opened its 
120 Pi»'sen, an army of 20,000 Russians re- 

Forais a utmost precipitation on the news of his ap- 

schenu; for proach. Here Charles, perceiving that the kingdom of 
dcihroning Poland was greatly disaffected to Augustus, began topro- 
Augustus, ject the scheme of dethronbg him by means of liis own 
subjects. This scheme he executed with more policy 
than he ever showed on any other occasion. 

Makes a sc- Augustus, in the mean time, finding his scheme of 
cond appli- peace frustrated, had recourse to the senate j but met 
® ‘*"^"** determin- 

122 ®PP^y ^0 Charles. To him therefore be sent bis 

Warsaw ® Passport being forgotten, the ambaa- 

ken. arrested. Charles continued his march toWar- 

saw, which surrendered on the first summons : but the 
citadel held out for some days. Augustus, finding at last 
that no dependence was to be placed on the Poles, deter- 
mined to tru.st his fortune wholly to the Saxon army and 
the nobility of the palatinate of Cracow, who offered to 
support him to the utmost of their power. The Saxon 
army was now advanced to the frontiers, and Auinisiu^ 
immediately put himself at its head. Beinir ioined hv 
the nobility of Cracow, he found his forces ^ti amou/t 
to 30,000 men, all brave and well disciplined. With 
i»3 1 he marched in quest of his enemy j who did not 

The Saxons decline the combat, though he had with him only 1 2 000 
entirely de-men. Though the Saxons were strongly posted havinir 
*«au . thejr front covered by a moras,, hJil Cg Sd 

kcB. impetuosity, and entirely defeated 

This victory was followed by the loss of Cracow • after 
which Charles set out in pursuit of the flying .rm! 

and thus Augustus obtained some respite He iJn ^ J 

b7thrrVpX*L“r7,”erv^°^ tbeV’ 
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diet at Warsaw ; and while the two Msemhlies disputed Swd^ 
concerning their rights and privileges, he recovered from 
his wound, received a strong reinTorcement from ^ 

rania, and utterly defeated and dispersed the remains of^^^ 
the Saxon army. ^ umjea. 

The ill fortune of Augustus continued still to prevail. urd> de* 
In 1704 he was formally deposed by the diet, and 
crown conferred by Cliarles on Stanislaus Lecsinsky pa- 
latine of Posnania. Augustus, however,, did not yet 
tamely give up bis kingdom. His adherents daily i*kir- fonnally 
niished with the Swedes ; and Augustus himself, beingdcjMcd, 
reinforced by 9000 RusmaiM, retook Warsaw, 
near surprising the new king, who lived in perfect 
curily in the city while Charles fought in his cause, ihrour. 
Count Horn, with 1500 Swedes, vigorously defended 
the citadel*, but at last, finding it no longer lenahle, he Warsaw n- 
was obliged to surrender at discretion. The reduction taken by 
of Warsaw was among the last advantages gained 
Augustus in the course of this war. His troops were 
now compased of Saxon recruits and undisciplined Poles, 
who had no attachment to his person, and were ready 
on all occasions to forsake him. Charles and Stanislaus 
advanced with the victorious army j the Saxons fled be- 
fore them, and the towns several miles round sent him 
their submissions. ITie Poles and Saxons were under 
the command of Schnllemberg, a most sagacious and ex-|^, geaeid 
perienced general, who used every expedient to check *j«hulie** 
the progress of the Swedes. With all bis conduct andbeig* 
caution be found himself outwitted, and Charles in the 
neighbourhood of his camp ready to fall on him, while 119 
he thought him at 50 leagues distance. The Swedish Hi« 
monarch attacked him with a superior army, but 
tirely composed of horse. Scbullemberg had posted hiSg^^^,, 
men in such a manner as rendered it impossible to sur- 
round them. His first rank being armed with pikes and 
fusees, presented a kind of rampart of bayonets } the se- 
cond line stooping over the first who kneeled, fired over 
their heads, while the third rank, who stood upon their 
feet, kept up an incessant fire, by which the Swedish horse 
were exceedingly galled and put in disorder. Charles, 
lost the opportunity of cutting off the whole Saxon 
army, by omitting to order his men to dismount. This 
was almost the first time that infantry had been regu- 
larly opposed to cavalry, and the superiority ol the for- 
mer was evident. After the engagement had continued gi, fisc 
about three hours, the Saxons retreated in good order j uttl* 
which no enemy bad ever done before in any enga^ 
ment with Charles. The Swedes pursued their enemies 
towards the Oder, and forced them to retreat through, 
thick woods, almost impervious even to infantry. The 
Swedish horse, however, pushed their way, and at last 
inclosed Scbullemberg between a wood and the river, 
where Charles bad no doubt of obliging, him to sumn- 
der at discretion, or die sword in band, as having neither 
boats nor bridges j but the genius of Scbullemberg sup- 
plied every defect. In the night he ordered planks and 
floats of trees to be fastened together ^ on which he car- 
ried over his troops, while the Swedes were cropluy®^ 
in dislodging 300 men, whom he had placed in a wind- 
mill, tor the purpo.se of defending his flank and keep- 
ing the enemy in play., Charles spoke of this retreat 
With admiration, and said he had been conquered by 
Scbullemberg. Agort«» 

No material advantage, however, resulted from this to 
Augustus j who was again obliged to leave Poland, and 
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Sweden, fortify the capital of his hereditary dominions, which he 

i— — expected every moment to see invested. In the mean 

time the Russians having recovered their spirits, attack* 



The Rus. 
Slant take 



ed the Swedes in Livonia with the utmost fury. Narva, 
sew^*" Dorpt, and several other towns, were taken, and the in- 
towns in habitants and garrisons treated with great barbarity. 
liTonta, Soon after, an army of ioo,ooo Russians entered Po- 
and invade land. Sixty thousand Cossacks under Mazeppa entered 
Poland. countiy at the same time, and ravaged every thing 

with the fuiy of barbarians. Schulleniberg, too, per- 
haps more formidable than either, advanced with i 4,000 
Saxons and 7000 Russians, disciplined in Germany, and 
reputed excellent soldiers. Could numbers have deter- 
mined the event of war, the Swedes must certainly have 
been at this time overpowered. Instead of this, how- 
ever, Charles seemed to triumph over his enemies with 
more ease the more ntnnerous they were. The Russians 
,23 were defeated so fast, that they were all dispersed before 
▲ttonUh- oneparty had notice of the misfortunes of another. The 
ing success defeating an array of 40,000 men scarcely obstructed the 
of Chailci march of the Swedes, while their astonished enemies 
tk^ looked on these actions as the effects of witchcraft, and 
imagined that the king of Sweden had dealings with in- 
fernal spirits. With these apprehensions they fled be- 
yond the Dniepr, leaving the unhappy Augustus to his 
ftitc. Schullemberg, with all his skill and experience, 
SobulleV succeeded no better. The Swedish general Renschild 
l»erg en- engaged and defeated him in half an hour, though the 
vastly inferior in number, .and their enc- 
a^chfld posted in a most advantageous situation. Nothing 
■ could be more complete than this victory. This extra- 
ordinary victory, indeed, is said to have been owing to 
a panic which seized the troops of Schullemberg : but it 
was regarded with admiration, and thought to make the 
renown of Renschild equal to that of bis sovereign. 
Charles himself was jealous, and could not help ex- 
claiming, “ Surely Renschild will not compare himself 
,22 with me !” 

Charles in- Soon after this victory, which was gained on the 1 2th 
vades Saxo, of February, 1706, Charles entered Saxony at the head 
of 24,000 men. The diet at Ratisbon declared him an 
enemy to the empire if he crossed the Oder. But to 
this declaration no regard was paid. Charles pursued 
his march; while Augustus wad reduced to the condi- 
tion of a vagrant in Poland, where he possessed not a 
single town except Cracow. Into this city he threw 
himself with afew Saxon, Polish, and Russian regiments, 
and began to erect some fortifications for its defence ; 
but the approach of the Swedish general Meyerfeldt, 
and the news of the invasion of Saxony, disconcerted all 
his measures, and threw him into despair. The Russians 
indeed were bis faithful allies ; but he dreaded them al- 
Aogustu* tnost as much as the Swedes: so that he was reduced to 
bcg« for the necessity of writing a letter to Charles with his own 

whatever terras he thought 
^ • proper to grant. However, as he was then at the mer- 

cy ot the Russians, this transaction was concealed with 
the gi^test care. His emissaries were introduced to the 
^37 Swedish court in the night-time ; and being presented 
Charles’s to Charles, received the following answer : That King 
•“TO. Augustas should for ever renounce the crown of Poland, 
acknowledge Stanislaus, and promise never to reascend 
the throne, shonld an opportunity offer ; that he should 
release the princes Sobieski, and all the Sxvedish prl- 
fioners made in the course of the war; surrender Patkul, 
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at that time resident at his court as ambassador for the Svreden. 
tzar of Russia, and stop proceedings against all who bad ^ 
passed from his into the Swedish service. These articles, 

Charles wrote with his own band, and delivered to 
Count Piper, ordering him to finish them with the Saxon 
ainbassadoi*s. 

After his defeat at Pultava by the Russians, Charles 
fled in a mean calash, attended by a little troop in- 
violably attached to his person, some on foot, and some 
on horseback. They were obliged to cross a sandy de- 
sert, whei-e neither herb nor tree was to be seen, and 
where the burning heat and want pf water were more 
intolerable than the extremities of cold they had for- ijg 
merly suffered. The whole had almost perished for Charles «r- 
want of water, when a spring was fortunately discover- 
ed; after which they reached Otchakoff, a town in 
Turkish dominions, the bashaxv of which supplied the defeat ak 
king with every necessary. It was some time, however, Pultava. 
before boats could be got ready for transporting the 
whole of the king’s attendants ; by which accident 500 
Swedes and Cossacks fell into the hands of the enemy. 

This loss affected him more than all his other misfur- 
tnnes. He shed tears at seeing, across the river Bog, 
the greater part of his few remaining friends carried into 
captivity, without having it In bis power to assist them. 

The bashaw waited on him to apologise for the delay, 
and was severely reprimanded by Charles, as if he bad 
been his own subject. 

The king remained but a few days at Otchakuff, 
when the serasquier of Bender sent an aga to compli- 
ment him on bis arrival in the Turkish dominions, and 
to invite him to that city. Here he was treated with I* kindly 
hospitality : the Turks practised to its full extent *^^**‘^*J*hi^* 
gerierous maxim of regarding as sacred the persons of un- 
fortunate princes who had taken shelter in their domi-conquenng 
nions : and perhaps regarded him, notwithstanding his Rutiia be- 
misfortunes, as an ally that might be useful to them-ii|” 
selves against the Russians. Everyone, indeed, regarded^^^®* 
him In his distress. The French king offered him a safe 
passage from the Levant to Marseilles, from whence be 
might easily return to his own dominions. But Charles 
was too obstinate to receive advice. Puffed up with the 
notion of imitating Alexander the Great, he disdained 
to return except at the bead of a numerous army ; and 
he yet expected, by means of the Turks, to dethrone 
his adversary the tzar. Negociations for this purpose 
were carried on in the Turkish divan ; and it xvas pro- 
posed to escort Charles with a numerous army to the 
frontiers of Poland : but the revolution which took 140 
place there, put an end to all such projects. Augustus Auguttut 
thought himself no longer bound to observe the treaty 
which he had made, than while Charles xvas at hand * 

compel him. After the battle of Pultava, he entered 
Poland, and took every measure, in concert with the 
tzar, for the recovery of his kingdom. Stanislaus was 
not able to stand before such enemies, but was obliged 
to leave his dominions and fly to Bender, in the disguise 
of a Swedish officer, in order to share the fortune of 
Charles. — It was not in Poland alone that the Swedish 
affairs began to suffer in consequence of the defeat at 141 
Pultava. The Danes invaded the province of SchonenTl** 
with an army of 13,000 foot and 2500 horse. 

13,000 Swedish forces remained to defend all the teni-°®“* 
tories possessed by Charles in Germany ; and of these 
only a . small part was allotted for the defence of Scho- 
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ncn. The regency of Sweden, however, exerted them- 
selves to the utmost to repel this ungenerous invasion y 
and having collected an army of 12,000 militia and 
8000 regulars, dispatched them under General Steen- 
boek into Schonen. Some Saxon troops were incorpo- 
rated in this army j and among these a prodigious de- 
sertion took place, which the general found it impossible 
to prevent ; and thus the Danes gained several advan- 
tages, and at last took Christianstadt. Their insolence 
on this success was so great, that the Swedes demanded 
to be instantly led against them. Here the good for- 
tune of Sweden seemed once more to revive. The 
Danes were driven from a very strong situation, with 
the loss of 8000 killed and taken prisoners, besides a 
vast number wounded. The king received the intelli- 
gence of this victory with the greatest exultation j and 
could not help exclaiming, “ My brave Swedes, should 
it please God that I once more join you, we shall con- 
quer them all !” 

In the mean time, Charles, by means of his agents 
the count Poniatoflfski and the sieur Neugebar, used bis 
utmost efforts to procure a rupture between the Porte 
k Russia. For a long time the money bestowed by 
declare war?® and janisaries prevailed j but at last, 
««aiiutthe*“ the grand signior, influenced by his mother, 

UMiUfit. who was strongly in the interest of Charles, and had 
been used to call him her itortf determined to support 
his quarrel with Peter. He therefore gave orders to 
the vizir to fall on the Russians with an army of 2oo,coo 
naen. The vizir promised obedience 5 but at the same 
time professed his ignorance in the art of war, and dislike 
to the present expedition. The khan of Crim Tartary, 
who bad been gained over by the reputation and pre- 
sents of the king of Sweden, had orders to take tfie 
field with 40,000 of his men, and bad the liberty of 
awembling his army at Bender, that Charles might see 
^at the war was undertaken on his account. See 
Russia, 119. 

The treaty of the Prutli most violently opposed 
hy Count Pomatoffaki and the khan of Tartary /*^The 
former had made the king acquainted with the situation 
of both armies ; on which he instantly set out from Ben- 
der, filled with the hopes of fighting the Russians, and 
taking ample vengeance. Having ridden 50 leagues 

• I* “ ">* '“r was dfaw. 

mg off his half.famished troops. He alighted atPonia- 
toffi.ki8 tenf, and being informed of particulars, in- 
stantly fiew in a rage to the vizir, whom he loaded with 
reproaches, and accused of treachpnr n • ” 

fault might be remedied : but findimr lila L i 
jected, he posted back to Bender, after bavbfoh* »?' 
grossest insults showed his contempt of the v zfr ^ 

The violent behaviour of Charles . . 

interest. The vizir nercelvJ ik . ? • ‘ Pfomote ins 

might prove fatal toMmself- and*il Turkey 

-44 to get him out 0 the ™u„ determined 

» -ding vizirs adopud^^^^ 
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every thing else necessary for his journey. Charles gave SwHcs. 
an evasive answer, and determined to procrastinate bis'— v-" 
journey, as well to gratify his own stubborn temper, as 
because he discovered a correspondence between Au- 
gustus and the kban of Tartary, the object of which, 
he had reason to believe, uras to betray him to the 
Saxons. When be was again pressed to fix the day of 
bis departure, be replied, that he could not think of 
going before bis debts were paid. Being asked bow 
much was necessary for this purpose, he replied looo 145 
purses (a). Twelve hundred purses were instantly sent^fw 
to the serasquier at Bender, with orders to deliver them 
to the kin^ of Sweden, but not before be should bavoQhtrkii 
begun his journey. By fair promises, Charles persuaded 
him to part with the money ; after which, instead of 
setting out, be squandered away his treasure in presents 
and gratifications, and then demanded 1000 parses more 
before he would set out. The serasquier was astonished 
at this behaviour. He shed tears ; and turning to the 
kin^, told him, that his head would be the forfeit of 
having obliged him with the money. The grand sig- 
nior, on being acquainted with the shameful behaviour 
of Charles, flew into a rage, and called an extraordi- 
nary divan, where he himself spoke, a thing very un- 
usual for the Turkish roonarchs. It was unanimously 
agreed that such a troublesome guest ought to be 
moved by force, should other means fail. Positive 
ders were therefore sent to Charles to depart j and, ioforceliin 
case of refusal, to attack him in his quarters. Nothing to deptft 
could equal his obstinacy on this occasion : in spite of 
the menaces of his enemies, in spite of the intrealies of 147 
his friends, be persisted in his resolution ; and at last HU 
determined to resist, with 300 Swedes, being all 
attendants he bad, an army of 20, coo janisaries well^j, 
armed and furnished with cannon. At length he was 
attacked in good earnest ; though it must be owned, 
that even in this extremity, the Turks showed their re- 
gard to him, and were tender of his life, which the king 
did not return at all in a similar manner. Most of the 
Swedes surrendered at once, perhaps as thinking it the 
only method of saving the king's life. This misconduct, 
however, bad a quite contrary effect. Charles became 14^ 
the more obstinate, the more desperate his affairs 
^be. With 40 menial servants only, and the generals 
Hord and Dardorff, he determined to defend himself to jjeept 
the last extremity. Seeing his soldiers lay down their^o, 
arms, he told the generals, ** We must now defend the 
house. Coroe, (adds he with a smile), let us fight pro 
ans etfocisj*' The bouse had been already forced by 
the Tartars, all but a hall wliich was near the door, and 
where his domestics had assembled. Charles forced his 
way through the janisaries, attended by the generals 
Hord and Dardorff, joined bis people, and then barri- 
caded the door. The moment he entered, the enemy 
who Were in the house, threw down their booty, and 
endeavoured to escape at the windows. Charles pur- 
sued them from room 'to room with much bloodshed, 
and cleared the house in a few minutes. He then 
unously from the windows, killed ^00 of the Turks 
a quarter of an hour, so that the bashaw who comroand-r^g, 
ed them was at length forced to set the bouse on fire*Siih*Ul«« 

TbiSfoUswen* 
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Sweden. This wss done by arrows with lighted matches shot into 
■ * the roof j but Charles, instead of quitting it, gave orders 
for extinguishing the fire, in which he himself assisted 
with great diligence. All efforts, however, were vain : 
the roof fell in ; and Charles, with his few faithful com- 
panions, was ready to be buried in the ruins. In this 
extremity one called out, that there was a necessity for 
sunendering. ** What a strange fellow I (cries the 
king), who would rather be, a prisoner with the Turks 
than mix his ashes with those of bis sovereign.'* An- 
other had the presence of mind to cry out, that the 
chancery was but 50 paces off, had a stone roof, and 
was proof against fire. Pleased with the thoughts of 
again coming to blows, the king exclaimed, A true 
Swede ! Let us take all the powder and ball we cau 
carry." He then put himself at the bead of hi» troops, 
and sallied out with such fury, that the Turka retreated 
50 paces ’f but falling down in the burry, they rushed 
in upon him, and carried him by the legs and arms to 
the bashaw's tent. 

This extraordinary adventure, which savours not a 
little of insanity, happened on the I2th of February 
1713. He was now kept prisoner with all his retinue 5 
and in this situation be was visited by the unfortunate 
Stanislaus. 

Charles at last seeified inclined* to submit to bis fate, 
and began seriously to think of returning to his lung- 
dom, now reduced to the most deplorable situation. His 
habitation was now fixed at Demotica, a small town 
about six leagues from Adrianople.. Here- he was al- 
lowed provisions for his own table and those of his reti- 
nue 'y but only 25 crowns a-dav in mon^, instead of 
500 which he bad received at lender. During his re- 
sidence here he received a deputation from Hesse Cassel, 
solic’ting bis consent to the marriage of the landgrave 
with Eleonora, princess royal of Sweden 5 to which he 
readily agreed : a deputation was also sent him by the 
regency of Sweden, requesting that he would prepare 
for returning to bis own dominions, which were ready 
to sink under a ruinous war in his absence. 

{Ifots <mi for 14th of October I7^4» Charles set out for 

Sweden. Sweden. All the princes through whose territories he 
An. 17 14, was to pass, had given orders for bis entertainment in 
the most magnificent manner 5 but the king, perceiving 
*5« compliments only rendered his imprisonment 

and other misfortunes more conspicuous„suddenly dis- 
•od PTC-”*’ *”'*^®* his Turkish attendants, and assembling his own 
•eedswith no care about him, but make the 

only, one best of their way to- Stralsund. After this he set out 
•tteadaat. post, in the habit of a German officer, .attended only by 
Colonel During. Keeping the bye-roads through Hun- 
pry, Moravia, Austria, Bavaria,.Wirtemberg, thePa- 
latinate, W estphalia, and Mecklenburgb, he arrived on 
*53 o’® November at midnight before the gates of 

AirlTe* at Stralsund. Being unknown, he was admitted with dif- 
St^fund, ficulty 5 but being soon recognised by the govenior, the 

over the town. 

the ntmost tumult Charles went to bed. 

joy. Sweden was now in the greatest distress. On the 

X54 news of the defeat at Pultava, the Danes had. invaded 

General Steenboek. 

8wtd«n. A"'* ^**^®**y» “owever, did not put an end to the war. 

On the contra^, the kings of Denmark and Poland, 
with the tzar of Russia, entered into stricter bonds of 
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amity than ever. They dreaded' the return of Charles 
to bis own dominions, and apprehended that numberless ^ 
victories would soon efface the remembrance of Pultava. 

They determined, therefore, to make the best use of 
their time 5 and perhaps Charles never took a more im- 
prudent resolution than obstinately to remain so long in 
tbe Turkish dominions. The return of Charles seemed 
to give new life to the whole nation. Though tbe num- 
ber of inhabitants was visibly diminished, the levies be 
had ordered were completed in a few weeks : but tbe 
bands left to cultivate tbe earth consisted of the infirm, 
aged, and decrepidj so that a famine was threatened 
in consequence of the militar}' rage which bad seized 
all the youth of tbe kingdom. ^ 

Tbe presence of Charles did not now produce those The kmy 
consequences which the allies had feared. The king- unable to 
dpm was too much reduced to furnish the necessary sup- 
piies of men and money 5 and though the king's cou-j.^ 
rage and military skill were not in tbe least diminished, 
tbe efforts he made, instead of restoring Sweden to its 
splendour, served more completely to ruin it. In 17x5, 

Prussia declared against him, on account of his demand- 
ing back the town of Stetin, which that monarch had 
seized. To complete bis embarrassment, the elector of 
Hanover, George I. of Britain, also became, his enemy. 

The forces of Denmark, Prussia, Saxony, and Hanover, It enco«- 
joined to invest Wismar, while a body of 36,000 men 
formed tbe siege of Stralsund 5 at the same time that ^ 

the tzar, with a fleet of 20 large ships of war, and 1 50 
transports, carrying 30,000 men, threw- every part of 
tbe Swedish coast into the greatest consteroation. The- 
heroism of Charles could not' prevail against so many 
enemies ; yet be was still so much dreaded, that the 
prince of Anhak, with I2,ooo brave troops, did not His Mis- 
think himself a match for this furious enemy when at 
tbe head of only 2000, till he had entrenched his army 
behind a ditch, defended by chevaux de frize. It ap- 
peared, indeed, that his precaution- was not unnecessary : 
for in tbe night Charles with bis men clambered -up- tbe 
ditch, and attacked tbe enemy in bis usual manner. 

Numbers, however, at last prevailed 5 and Charles was. 
obliged to retire, after having seen his favourite Grot- 
hnsen, General Dardorff and During, the companions 
of his exile, killed by bis side, be himself being wounded 
in the breast. 15!: 

This rash attempt was made in order to save Rugen,Strakted 
whence the town of Stralsund was supplied with pro- **®“®**^» 
visions. The place was well fortified, and garrisoned 
with 9000 men, with Charles himself at their head ^ 
but nothing could resist the- efforts of the enemy. By 
the 17th of December it was proposed to give the 
assault. The attack on the horn- work was desperate : 
the enemy was twice repulsed j but at last, by dint of 
numbers, effected a lodgment. . The next day, Charles 
headed a sally, in which he dealt terrible destruction 
among the besiegers, but was at length overpowered 
and obliged to retreat into the town. At last his offi^ 
cers, apprehending that he must either fall into the • 
liands of tbe enemy, or- be buried in the ruins of the 
place, intreated him to retire. A retreat, however, was 159 
now almost as dangerous as to remain iq the town, on sod ukea. 
account of the fleets of the enemy with which the *®**JJ^*J*^ ^ 
was covered •, and it is thought that this very circum- ^ 
stance induct the king, to consent to it. Setting out, tha hiac.. 

therefore. 



Digitized by kjOOQle 




x5i 
A treaty 
with the 
tzar of 
Muscovy 
^roject^ 



jSt 



152 S W E 

Sweden, tberefore, in a small boat wltli sails and oars, he passed 
» ^ *^11 tbe enemy’3 ships and batteries, and arrived safe at 

i 5 o Ystedt in Schonen. 

v^des*N?i^ revenge himself for these losses, Charles invaded 
way to no Norway with an army of 2 5,000 men. The Danes 
purpose. everywhere defeated and pursued with that vigour 

for which the king of Sweden was so remarkable j but 
strong reinforcements arriving from Denmark, and pro- 
visions failing, he was at last obliged to retire. Soon 
after this the Swedes lost Wismar; but when every 
^thing seemed hopeless, Baron Goertz the chief minister 
and favourite of Charles contrived to set on foot a 
treaty with the tzar of 'Russia, by which the most fot- 
midable of all Charleses enemies was taken off. The 
minister found means to work on the inflexible temper 
of Charles, by representing to him that the cession of 
wrtain provinces to Peterwould induce him to assist him 
in his^ projects of again dethroning Augustus, and of 
replacing James on the throne of Britain j which last 
s^eme he had projected out of revenge for the elector 
of Hanover having seized on the duchies of Bremen and 
Verdeo. In consequence of the conferences between 
^e tzar and Goertz, the former engaged to send into 
Poland an army of 80,000 men, in order to dethrone 
that prince wI.om he had so long defended. He enua- 
pd also to furnish ships for transporting 30,000 Swedes 

This treaty, 

however, was not rati fled , and the king’s death, which 

^N«- before Ta®** Norway 

way agUn, . j , <>e‘lj>;oned Augustus ; aud aa no difficulties 
and layi , ®^«rred him, he marched his army into that cold 
«ege to an** hwren country in the month of October, when the 

Fredenoks- ground was covered with frost and snow. With 18 oon 

brelk VinJ impossible to 

KlLreL to form trenches ; and 

O" the luh of Decembe^ foe IZ S"?.! 
ness, ia drenches in the midst of a terrible Are fmm ° 
come- imagmiDg that his men might be animmed 

a deep groan, and soon afterward« " -*^^1 
TOortally wounded, as is suDDosed^^lf'*^*^*^’ 

164 Charles XII PPo^ed, by a cannon ball. 

sxsi.'f' je:."’ tr 

Chas m ®t‘pulat.on for foe preservation T.k - t i® * P''*’'’®'" 
to the yem obUged the princess to sign a ll, 

•771. fore entering on the gov 4 mel%'h c P“'‘P®“ '>*■ 
to make a peace with Great 

king intended to have invaded^ '*‘® 

prevent their farther fosses bv itu?®® then, to 

eian, the Danish, foe Samn ^ Ptogress of foe Bos- 
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internal qniet, bulled it into aToinous war with Russia, 
by which it lost the province of Finland. Their Swe- v— v— ' 
di.sh majesties having ae children, it was necessary to 
settle tbe succession ; especially as the duke of Holstein 
was descended from tbe queen’s eldest sister, and was, at 
the same time, the presumptive heir to tbe empire of 
Russia. Four competitors appeared ^ the duke of Hoi* 
stein Oottorp, Prince Frederic of Hesse-Cassel nephew 
to the king, the prince of Denmark, and tbe duke of 
Deux- Fonts. The duke of Holstein would have car- 
ried the election, had he not embraced the Greek re- 
ligion, that be might mount the throne of Russia. Tbe 
tzarina interposed, and offered to restore all the con- 
quests she bad made from Sweden, excepting a smaU 
district in Finland, if the Swedes would receive tbe 
duke of Holstein’s uncle, Adolphus Frederic bishop of 
Lubec, as their hereditary prince and successor to tbrir 
crown. This was agreed to ^ and a peace concluded at 
Abo, under tbe mediation of his Britannic majesty. 

This peace was so firmly adhered to by tbe empress of 
Hussia, that his Danish majesty thought proper to drop 
all resentment for the indignity done bis son. The 
prince-successor married the princess Ulrica, third sister 
to the king of Prussia ; and in 1751 entered into the An. 175** 
possession of his new dignity, which proved to him 
crown of thorns. The French had acquired vast 
fluence in all the deliberations of the Swedish senate, a 
who of late had been little better than pensioners to 
that crown. The intrigues of the senators forced A- 
dolphns to take part in tbe war against Prussia : hut as 
that war was disagreeable not only to the people, but 
also to tbe king of Sweden, the nation never made so 
mean an appearance ^ and on Russia’s making peace i 66 
with the king of Prussia, the Swedes likewise made Cwtart*^ 
peace. Adolphus died dispirited in 1771, ®*^^®** * 
hulent reign of twenty years 5 and was succeeded by his 
son Gustavus. The most remarkable transaction of this 
reign is the revolution which took place in the govern- 
ment in the year 1772, by which the king, from be- 
ing the most limited became one of the roost despotic 
monarchs in Europe. Ever since the death of Charles 
Xn. the whole power of the kingdom had been lodged 
in the states ; and this power they bad much abused. j6j 
Gustavos therefore determined either to seize on 
power of which they made such a bad use, or perish 
the attempt. Tbe revolution was effected in the *o*"jy7»,by 
lowing manner. On the morning of the 19th of Ao-„hichh« 
gust 1772, a considerable number of officers, as well asfcee^ 
other persons known to be attached to the royal cause, 
had been summoned to attend his majesty. Before ten 
he was on horseback, and visited the regiment of artil- 
lery. As be passed through the streets he was more 
than usually courteous'to all be met, bowing familiarly 
to the lowest of tbe people. On the king’s return to 
his palace, the detachment which was to mount guard 
that day being drawn up together with that which was 
to he relieved, his majesty retired with the officers into 
the guard-room. He then addressed them with all 
that eloquence of which be is said to have been a per- 
fect mastery and after insinuating to them that his life 
was in danger, be exposed to them in the strongest 
colour the wretched state of the kingdom, the shackles 
in which it was held by means of foreign gold, and the 
dis^nsions and troubles arising from the same cause 
which had distracted the diet durInR the course of fonr- 

® Uen 



Digitized by LjOOQle 




Sweden. 



1^8 

Resolution 
of a Swe- 



SWE 

teen months. He assured them that his only design was 
to put an end to these disorders ; to banish corruption, 
restore true liberty, and revive the anpient lustre of the 
Swedish name, which had been long tarnished by a ve- 
nality as notorious as it was disgraceful. Then assur- 
ing them in the strongest terms that he disclaimed for 
ever all absolute power, or what the Swedes call save- 
reiirntyj he conclu<led with these words : “ I am obli- 
ged to defend my own liberty and that of the kingdom, 
against the aristocracy which reigns. Will you be 
faithful to me, as your forefathers were to Gustavus 
Vasa and Gustavus Adolphus ? I will then risk my life 
for your welfare and that of my country.” 

The officers, most of them young men, of whose at- 
tachment the king had been long secure, who did not 
thoroughly perhaps see into nature of his majesty’s 
request, were allowed no time to reflect, immediately 
consented to every thing, and took an oath of fidelity 
to him. 

Only three refused. One of these, Frederic Ceder- 
strom, captain of a company of the guards, alleged he 
dub officer. already, and very lately, taken an oath to be faith- 
ful to the states, and consequently could not take that 
which his majesty then exacted of him. The king, 
looking at him sternly, answered, “ Think of what 
you are doing.” “ 1 do, (replied Cederstroni) \ and 
what 1 think to day, 1 shall think to-morrow : and 
were I capable of breaking tlie oath by which I am al- 
ready bound to the states, 1 should be likewise capable 
of breaking that which your majesty now requires me 
to take.” 

The king then ordered Cederstrom to deliver up his 
sword, and put him in arrest. 

His majesty, however, apprehensive of the impres- 
sion which the proper and resolute conduct of Ceder- 
strom might make on the minds of the other officers, 
shortly afterwards softened his tone j and again addres- 
sing himself to Cederstrom, told him, that as a proof of 
the opinion he entertained of him, and the confidence be 
placed in him, he would return him his sword without 
insisting on his taking the oath, and would only desire 
his attendance that day. Cederstrom continued firm j 
he answered, that his majesty could place no confidence 
in him that day, and that he begged to be excused from 
tlie service. 

While the king was shut up with the officers. Sena- 
tor Railing, to whom the command of the troops in the 
town had been given two days before, came to the door 
of the guard-room, and was told that he could not be ad- 
mitted. The senator insisted on being present at the 
distribution of the orders, and sent to the king to desire 
it ; but was answered, he must go to the senate, where 
his majesty would speak to him. 

The officers then received their orders from the king ; 
the first of which was, that the two regiments of guards 
and of artillery should be immediately assembled, and 
that a detachment of 36 grenadiers should be posted at 
the door of the council-chamber to prevent any of the 
senators from coming out. 

But before the orders could he carried into execu- 
tion, it was necessai-y that the king should address him- 
self to the soldiers ; men wholly unacquainted with his 
designs, and accustomed to pay obedience only to the 
orders of the senate, whom they had been taught to hold 
in the highest reverence. 

VoL. XX. Part I. f 
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As bis majesty, followed by the officers, was advan- Sweden, 
cing from the guard room to the parade for this pur- ^ ■ > 

pose, some of them more cautious, or perhaps more 
timid than the rest, became, on a short reflection, ap- 
prebensive of the consequences of the measure in which the soldiers, 
they were engaged ; they began to express their fears 
to the king, that unless .some persons of greater weight 
and influence than tliemselves were to take a part in 
the same cause, he could scarcely hope to succeed in his 
enterprise. The king stopped a while, and appeared to 
hesitate. A serjeant of the guards overheard their dis- 
course, and cried aloud, — ” It shall succeed — Long live 
Gustavus !” His majesty immediately said, “ Then I 
will venture j”— and stepping forward to the soldiers, 
he addressed them in terms ne.arly similar to those 
which he had expressed to the officers, and with the 
same success. They answered him with loud acclama- 
tions : one voice only said. No ; but it was not attended 
to. 

In the mean lime some of the king’s emissaries bad 
spread a report about the town that the king was ar- 
rested. This drew the populace to the palace in great 
numbers, where they arrived as his majesty had con- 
cluded his harangue to the guards. They testified by 
reiterated shouts their joy at seeing him safe a joy 
which promised the happiest conclusion to the business 
of the day. 

The senators were now immediately secured. They Secures the 
had from the window of the council-chamber beheld 
what was going forward on the parade before the pa- comes^ma- 
lace ; and, at a loss to know the meaning of the shouts of the 
they beard, were coming down to uiquire into the canse whole 
of them, when 30 grenadiers, with their bayonets fix- pow’cr in 
ed, informed them it was his majesty^s pleasure they 
should continue where they were. They began to talk 
in a high tone, but were answered only by having the 
door shut and locked on them. 

The moment the secret committee heard that the se- 
nate was arrested, they separated of themselves, each in- 
dividual providing for his own safety. -The king then 
mounting bis horse, followed by his officers with their 
swords drawn, a large body of soldiers, and numbers 
of the populace, went to the other quarters of the town 
where the soldiers he had ordered to be assembled were 
posted. He found them all equally willing to support 
his cause, aud to take to him an oath of fidelity. As 
he passed through the streets, he declared to the people, 
that he only meant to defend them, and save his coun- 
try *, and that if they would not confide in him, he 
would lay down bis sceptre, and surrender up his king- 
dom. So much was the king beloved, that the people 
(some of whom even fell down on their knees) with 
tears in their eyes implored his majesty not to abandon 
them. jyj 

The king proceeded in his course, and in less than an Sanimons 
hour made himself roaster of all the military force in an ussem- 
Stockholm. In the mean time the heralds, by procla- 
mation in the several quartet's of the city, summoned an*^®** 
assembly of the States for the ensuing morning, and de- 
clared all members traitors to their country who should 
not appear. Thither his majesty repaired in all the 
pomp of royalty, surrounded by liis guards, aud holding 
in his hand the silver sceptre of Gustavus Adolplnis. In 
a very forcible speech, be lamented the unhappy state to 
which the country was reduced by the conduct of a 
U party 
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party ready to sacrifice every thing to its ambition, and 
^ reproached the states with adapting their actions to the 
views of foreign courts, from which they received the 
wages of perfidy. “If any one dare contradict this, 
let him rise and speak.” — Conviction, or fear, kept the 
assembly silent, and the secretary read the new form of 
government, which the king submitted to the approba- 
tion of the states. It consisted of fifty-seven articles j 
which the five following were the chief, 
which ac- I. The king lias the entire power of convoking and 
cepts a new dissolving the assembly of the states as often as he thinks 
vSmenT P^P®*** majesty alone has the command of the 

army, fleet, and finances, and the disposal of all offices 
civil and military. 3. In case of an invasion, or of any 
pressing necessity, the king may impose taxes, without 
waiting for the assembly of the states. 4. The diet can 
deliberate on no other subjects than those proposed by 
the king. 5. The king shall not carry on an oflensive 
war without the consent of the states. When all the 
articles were gone through, the king demanded if the 
states approved of them, and was answered by a general 
acclamation. He then dismissed all the senators from 
their employments, adding, that in a few days he would 
appoint others ^ and concluded this extraordinary scene 
by drawing out of his pocket a small book of psalms, 
from which, after taking ofi" the crown, he gave out 
Te Deum. All the members very devoutly added their 
voices to his, and the hall resounded with thanksgiving. 
The power thus obtained was employed by the king 
tooi UK of *?'' *!’f “"yects. He took care that the law 

Sis power. “ “'“•I'istered with impartiality to the richest 

noble and the poorest peasant, making a severe example 
of such judges as were proved to have made justice ve- 
nal. He gave particular attention and encouragement 
to commerce, was a liberal and enlightened patron of 
learning and science, and laboured strenuously to intro- 
duce into his kingdom the most valuable Improvements 
in agncuUure that had been made in foreign countries, 
liut while thus active in promoting the arts of peace 
the army he was not inattentive to those of war. The flee/ 
mud nary. „hich he found decayed and feeble, he in a few years 
restored to a respectable footing, and, besides changing 
the regulations of the navy, he raised anew corps of 
sailors, and formed them to the service by continual ex- 

ercise. ll>e army, which, as well as the navy, had 

^^fiTrld Tt, c""® "as next to be 

«ndTew-armM*o tu fhe ^fg^mL^s^'ll^^^Vs’ ‘*d ’’ 

the direction of Field Marfhal'c^untl' ‘St^rn " 
new exercise was introduced, and several camps^re 
formed, in which the soldiery were manoeuvred^^bv the 
king himself. The sale of military offices wb‘irl7k j 
MTtrT for many years, wis entirely’suppressed • 
? not only for the re-est«bLl “ I 

of discipline ahd good order in iL '®-®®*»l>l'ah<nent 

te 

■which had long been formpii factions 

Petersburg!!. ^The chanerp 

was very inimical to tli ^ he had introduced 

about a rupture between tb. V '""’“'f “Panly to bring 

Bobles. Guatavns order..! discontented 

wustavns ordered him to quit the kingdom in 
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eight days, and immediately prepared for war with Sweden. 
Russia. To this apparently rash enterprise he was in- 
cited by the Ottoman Porte, at that time unable to 
pose the armies of the two empires ; and his own ambi- 
tion, together with the internal state of his kingdom, 
powerfully concurred to make him lend every assistance 
to bis ancient ally. It is needless for us to enter into a 
detail of the particulars of that war, the principal cir-Hiscon- 
cumstaiices of which have already been noticed 
Russia, N® 157. Suffice it to say, that neither Gusta- p^^^ 
vus Adolphus nor Charles XII. gave greater proofs of 
undaunted courage and military conduct in their long 
and bloody wars than were given by Gustavus the 111 . 
from the end of the year 1787 to 1790, when peace 
was restored between the courts of St Petersburgh and 
Stockholm. When the court of Copenhagen was com- 
pelled, by the means of England and Prussia, to with- 
draw its troops from the territories of Sweden, the king 
attacked Russia with such vigour both by sea and land, 
displayed such address in retrieving his affairs when 
parently reduced to the last extremity, and renewed his 
attacks with such pertinacious courage, that the empress 
lowered the haughtiness of her tone, and was glad to treat 
with Gustavus as an equal and independent sovereign. i-jS 
Sweden now enjoyed peace, but the nobles conti-Prodiw«« 
nued discontented, and a conspiracy was planned 
gainst Gustavus under his own roof. He had IHe. 

tered into the alliance that was formed against the ^ ijjj. 
revolutionary government of France 5 and to raise an 
army, which he was to lead in person to co-operate 
with the emperor and the king' of Prussia, he was 0^ 
liged to negociate large loans, and to impose on h»8 
subjects heavy taxes. The nobles took advantage of 
that circumstance to prejudice the minds of many of the 
people against the sovereign who had laboured so long 
for their good. On the i6lh of March 1792 he recei- 
ved an anonymous letter, warning him of his immediate 
danger from a plot that was laid to take away his life, 
requesting him to remain at home, and avoid balls for a 
year j and assuring him that, if he should go to the 
masquerade for which he was preparing, he would 
sassinated that verv night. The king read the note with 
contempt, and at a late hour entered the ball room. 

After some time he sat down in a box with the comptc 
d'Essen, and observed that he was not deceived in bis 
contempt for the letter, since, had there been any design 
against his life, no time could be more favourable than 
that moment. He then mingled, without apprehension, 
among the crowd ; and just as he was preparing to re- 
tire in company with the Prussian ambassador, be was 
surrounded by several persons In masks, one of whom 
fired a pistol at the back of the king, and ^ 

contents in his body. A scene of dreadful 

immediately ensued. The conspirators, amidst the gene- 

ral tumult and alarm, had time to retire to other 
of the room j but one of them had previously droppf 
his pistols and a dagger close by the wounded king, 
general order was given to all the company to unnias , 
and the doors were immediately closed j hut ho 
appeared with any particular distinguishing marks 0 
guilt. The king was immediately conveyed to ns 
apartment : and th*. finrflr<.nn aFtpr <.YtrBCtinfir a ball ana ,,9 

Dfaibol 



apartment ; and the surgeon, after extracting a 
some slugs, gave favourable hopes of his recovery. 
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The favourable reports of his medical attendants sw o» 
appeared to be fallacious, and on the 28th of Marc a ,, 

morufication ^ 
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mortification was fouhd to have taken place. He expl> 
f i*ed on the following day, and on opening his body there 
were found within the ribs a square piece of lead and 
two rusty nails. 

The king had by his will appointed a council of re- 
gency but convinced by recent experience how little 
dependence was to be placed on the attachment of his 
nobles, and aware of the necessity of a vigorous govern- 
ment in times of such difficulty and danger, he appointed 
bis brother, the duke of Sudermania, sole regent, till 
his son, then a minor, should attain the age of 1 8 years. 
In his dying moments he desired that all the conspira- 
tors, except the perpetrator of his murder, might be 
pardoned. 

The young king, who was about 14 at his father's 
u^GusUtos death, was proclaimed by the name of GustavusIV. The 
regent soon took the most vigorous and active measures 
■to apprehend and punish the projectors and perpetrators 
.of the murder of his brother. A nobleman of the name 
-of Ankerstrom confessed himself the assassin, andgloried 
in the action, which be called liberating his country 
from a monster and a tyrant. He was executed in a most 
cruel manner on the lyth of May. Two other noble- 
men, and two officers, also suffered death , but the rest 
of the conspirators were either pardoned, or punished 
only by fine and imprisonment. 

From the accession of Gustavus IV. till the revolu- 
tion which has been recently effected in Sweden, few 
transactions of any importance have occurred. Soon af- 
ter the king had taken on himself the administration of 
affairs, he engaged warmly in the war against France, 
and till the time of his deposition, continued a most faith- 
ful ally of Britain. The efforts of the Swedish monarch 
towards humbling the power of Bonaparte, have been al- 
ready noticed under the articles Britain and France j 
and the war with Russia, in which his alliance with 
Britain had involved him, has been sufficiently touched 
in the article Russia. This prince seems to have been 
endowed with great and amiable qualities, but he was 
certainly rash and imprudent, and perhaps in some de- 
gree tinctured with insanity. He thus materially in- 
jured his kingdom, and alienated the affections of his 
principal nobles, especially of his uncle the duke of 
iSo sudermania. 

^ “’*■ ’'*ei»ning of March 1 809, the plan which ap- 

orthe duke?®*” ' 1 *®" concerted between the duke of Su- 

Sudenna- principal nobility, was carried into ef- 

nia. feet. The king was arrested j the duke assumed the reins 
All. i8op. of government, and issued a proclamation, annonneing 
that under existing circumstance.s, the king was incap- 
able of conducting the affairs of the nation. 

Gusta vus, no w in close custody, was easi ly prevai led up- 
on to abdicate the government. The diet was assembled; 
the duke of Sudermania was declared king of Sweden 
under the title of Charles XIII.; Prince Augustenberg 
was chosen crmvn prince 5 and various changes were 
introduced into the constitution, confirming the powers 
of the diet, and doing away what the prevailing party 
held to be incroachments of the crown, during the late 
and preceding reigns. The people, wearied or disgust- 
ed by the late king's folly and rashness, readily acquies- 
ced in all the alterations. Peace was then made with 
Russia, a measure become absolutely necessary, as the 
military force of the kingdom was completely broken, 
and no means existed to check the progress of the ene- 
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my. By this peace Sweden lost Finland, a country of Sweden, 
peculiar importance to her on account of the supplies ^ .y— 

of grain she was accustomed to draw from it ; but in 
the treaty she reserved the right of importing a certain 
quantity of grain yearly, duty free. Swedish Finland 
with Lapmark, now annexed to Russia, was estimated 
to contain about 1 20,000 square English miles, with 
895,000 inhabitants. Peace was also concluded with 
France (6th January 1810), who gave up Pomerania. 

Sweden was new enjoying tranquillity, whenthesudden 
and unexpected death of the crown prince (Augusten* 
berg) in April 1810, became a new source of perplex- 
ity. The duke of Sudermania was old and in a feeble 
state of health, and as there was no person within the 
kingdom who had any title by blood to the throne, it 
was necessary for the security of the new order of 
things to choose a successor. The threatening position 
which the acquisition of Finland gave to Russia, indu- 
ced the noblemen who in concert with the court took a 
lead in this business, to look ont for some man of mili- 
tary talents. It so happened that Bernadotte, prince 
of Ponte Corvo, who had lately commanded in the north 
of Germany, had gained the peculiar esteem of the 
Swedish officers and soldiers he had made prisoners In 
Gustavus's ill concerted operations in Pomerania, by 
his liberal and kind treatment. He was besides highly 
respected for his military skill ; and had been still far- 
ther raised in general estimation, in consequence of 
Napoleon having removed him from his command for 
Ills lenity and humanity in exercising his power. Some 
of the Swedish officers, to whom his character was 
known, first conceived the idea of offering him the suc- 
cession to the crown. The scheme was for some time 
kept extremely private ; but received so much coun- 
tenance from the most considerable men, that it was at 
length opened to Bernadotte himself in Paris. He re- 
ceived it as might be expected ; and his friends re- 
' doubled their intrigues. The prince of Denmark had 
been proposed, but the ancient enmity against that 
counti*y was an Invincible obstacle to his success.. At 
length, when every thing was prepared, the diet was 
called, and Bernadotte was elected crown prince, with 
acclamations, by all the four orders, on the 2 1st of July. 

Of all the changes in the fortune and station of indi- 
viduals which arose out of the French revolution, this 
is perhaps the most singular. Bonaparte seized the 
royal power and dignity for himself, and by force of 
arms he compelled some of the weaker states to accept 
his relations and followers as kings. But it does not 
appear that he was ever consulted as to Bernadotte's 
elevation, or had the smallest Influence in it, except that 
the example given in his own person and that of his fol- 
lowers, had contributed to destroy some of the old il- 
lusions as to birth and hereditary honours, and had 
prepared men's minds for great innovations. It was 
thus that the son of a French peasant was raised to 
the Swedish throne, by the spontaneous choice of a 
body of nobles, proud of their birth and ancestry. 

The appraiance of Bernadotte in the Swedish capi- 
tal was followed by numerous feasts and spectacles. 

He received congratulations from all the public bodies^ 
and though not immediately called^o the throne, was, from 
the king's infirmities, entrusted with the entire conduct 
of the government. One of his first acts was to re- 
commend to the diet the introduction of a conscription 
U 2 laF 
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law like that of France, a measure which certainly ha- 
zarded his popularity. It passed however •, and on this 
occasion be prevailed with the nobles, to make a volun- 
tary surrender of their ancient privilege of exemption 
from military service, and from taxation. Pressed by 
France and Kussia, Sweden in November 1810, profes- 
sed her adherence to the continental system, and de- 
clared war against Britain. The war, however, was 
only nominal, and the British cruisers returned in most 
cases their captures untouched. This state of things 
continued till Bonaparte was preparing for his great 
Kusslan campaign, when the Swedish government, so- 
licited by both parties, and tempted by great offers, at 
length signed treaties of alliance with Russia and Bri- 
tain in 1812 and 1813. By these treaties, the two 
powers mentioned engaged to assist the king in conquer- 
ing Norway from Denmark. The French, for the pur- 
pose of intimidation, had previously seized Pomerania. 
Bernadotte carried over an army of 30,000 Swedes to 
Germany in 1813, and being joined by several large 
bodies or Prussian and German troops, he was encoun- 
tered by Marshal Ney between Berlin and Leipsic on 
the 6lb September, and alter an obstinate engagement, 
drove back the French army with the. loss of 16,000 
men. In the battle of Leipzic also, fought the i8th 
October, he bore a conspicuous share. After the vic- 
tory, he continued to act against Marshal Davoust’s 
corps, and against the Danes, till he made the latter 
to capitulate. He lost no time in improving this ad- 
vantage ; and by a treaty concluded at Kiel on tlic 14th 
January 1814, compelled Denmark to cede Norway, 
giving her the triHing possession of Pomerania in re- 
turn. He now advanced to the Rhine •, but satislied 
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enforced. The nobles consist of about 1 200 families, Swedn. 
the heads of which sit in the diet. (See James’s Tra- » ‘ 

vels, 1817). ^ 

The revenue of Sweden and Norway united, is esti- Revenues, 
mated at no more than 1,500,000!. sterling since the 
peace in 1815. The debt oi Sweden in 1816 was 
10,209,611 dollars banco, or about 1,480,0001.5 and 
Norway also owes a considerable sum. 1S5 

The army, which amounted to 53 » 5 ^^ i8l7,Mihtai7 

is chiefly supported by lands which are assigned to thestrengu* 
soldiers to cultivate. The navy is stated to consist of 
20 ships of the line, and 16 frigates. The conscrip- 
tion places all the young men from 20 to 25, who are 
estimated to amount to 80,000, at the disposal of the 
government for military duty. ^ 

Christianity was introduced into Sweden in the 9th Re •P®*’ 
century. Their religion is Lutheran, which was pro- 
pagated among them by Gustavos Vasa about the year 
1523. The Swedes are surprisingly uniform and unre- 
mitting in religious matters 5 and have such an aversion 
to Po|>cry, that if a Roman Catholic priest be discovered 
in the country, he is treated with the greatest indignity. 

The archbislmp of Upsal had a revenue of 400I. a-ye^, 
and had under him 13 suffragans with moderate slii>ends. 

No clergyman had the least direction in the aflaii^ of 
state. Their morals, and the sanctity cf their lives, 
were such as to endear them to the people. Their 
churches are neat, and often ornamented. A bsdy ot 
ecclesiastical laws and canons direct their religious eco- 
nomy. A conversion to Popery, or a long continuant 
under excommunication, which cannot pass without the 
king’s permission, was punishment and exile. 



. , , . - ''7 ■acvi.oucu The language of Sweden is a dialect of the 

M-.th reauemg Napoleon’s power, and, from views of and nearly allied to tl.ose of Oenmark, Norway, 
interest, most probably adverse to ruining liim, be was Iceland. In the two grand divisions of the Gothic,' 

5 *" p his advanta- consisting of the German and Scandinavian dialects, the 
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tages. The success of the allies at length left him at 
liberty to seenre Norway, the prize for which he had 

I ‘ announced their intention 
to lesi'.t, be crossed the frontier with an army in July, 
•and, by judicious manoeuvres, which placed the Nor- 
wgian force in his power, lie obliged them to capitn- 
latr, and obtained possession of the country almost 
without bloodshed ; Norway preserving its ancint con- 
stitution, and having states of its own. On the death 
of Charles XIII. in i8i8, Bernadotte mounted the 

.nrro mding powers, has every chance to preserve bis 
•situation, and transmit the crown to his poLriu. 

kave seen, that from the reign of Charles XII 
to the revolution under Gustavos lU. ' 



latter is distinguished by greater brevity and force of 
expression. In the south of Sweden, which contains 
the chief mass of population, some German and I reiicu 
words have been adopted j while the Dalecarlian, in the 
north-west, is esteemed a peculiar dialect, perhaps only 
because it contains more of the ancient terms and idiom. 

In the antiquity of literature, Sweden cannot pre- 
tend to vie with Denmark, Norway, or Iceland 5 the 
most nearly native chronicle, or perhaps literary com- 
position, being not more ancient than the 14th century. 
In return, while the Danes seem occupied with inter- 
nal policy and public regulation, the Swedes have, iQ 
modern times, borne the palm of genius in many de- 
partments of literature and philosophy. 



.-nanes jxiii..) the nower of tho l & '^unsuna, uncling the country immersea in iguu.» — 7 

In 1811, hoCer 1 oowToyn ' Orotins, ^Descartes, Ld other celebrated men, 

:-established by new regulations Th r ^ though they did not reside long in the kingdom, 

of nobles, clergy, hurghefs, and peasants ‘I*® of letters, which gradually began to 

rate houses, and meet necessarllv at tl * j Prosper in the wise and beneficent reign of Charles ^ • 

vears. the end of fiv#» j- _o.. . _ .zf Binn6 



a proposition the form of law. No tavl! ® history with tho.eof Sclieele, Bergma", 

tviihout the authority oT the diet • and M Wallerius, Quis^ Cronstedt, and others. In kis- 
the members are inviolable during the s„ “f ‘“’y. Daliii- and Lagerbring have distinguished them- 

session lasts three months or longer ThT\ a 7 ^® ^ precision and forL, which the Danes seem to 
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the press to be free ; but this Iroibion hi.'’ sacrifice to antiquarian discussions. Sweden also boasts 

provision has not been of native poets and orators t and the progress of the sci- 

^ * ences 
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Swrcdcn. euces is supported by the icstitutlon of numerous acade- 
mies. 

Tlie Swedes, since the days of Charles XII. have 
been at incredible pains lo correct the harrenness of their 
country, by encouraging agriculture. AMicat is raised 
only in the southern provinces) rye, oats, barley, and 
potatoes, are raised in the rest of the kingdom. The 
Avhole annual produce of grain, however, was estimated 
to amount only to 5,700,000 spans, or 1,482,000 quarr 
ters in 18 to ) a quantity not suflicient for the consump- 
tion of the countiy. Potatoes are in general use. The 
farms are commonly small, and the return of the crops 
is computed to be 5 for l. For some years previous to 
1812, there had been a progressive rise of prices, and 
agriculture had considerably improved. But since this 
period a revulsion seems to have taken place. The 
common people know, as yet, little of the cultivation 
of apricots, peaches, nectarines, pine-apples, and other 
high-flavoured fruits j hut melons are brought to the 
greatest perfection in dry seasons. 

The Swedish commonalty subsists by agriculture, 
mining, hunting, grazing, and fishing. Their mate- 
rials for traffic are the bulky and useful commodities of 
masts, beams, and other kinds of timber for shipping j 
tar, pitch, hark of trees, potash, wooden utensils, hides, 
flax, hemp, peltry^, furs, copper, lead, iron, cordage, 
and fish. 

Even the manufacturing of iron was introduced into 
Sweden so late as the l6tli century ; for till then they 
sold their own crude ore to the Hansc towns, and bought 
it back again manufactured into utensils. About the 
middle of the 17th century they set up some manu- 
factures of glass, star ch, tin, woollen, silk, soap, leather- 
dressing, and saw mills. Bookselling was at that time 
unknown in Sweden. They have since had sugar mak- 
ing, tobacco plantations, and manufactures of sail cloth, 
cotton, fustian, and other stuffs j also of linen, alum, 
brimstone, paper mills, and gunpowder-mills. The iron 
mine ot Dannemora is said to yield 6oll)S. of metal in 
loolbs. of ore, and others about 3olbs. The iron ex- 
tracted from this is known in Europe by the name of 
Oregrund^ which name is derived from a seaport on the 
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Baltic. A large porti<in of It is employed by different Sweden, 
nations for making the Lest steel. The wood of Sweden * 

is highly valued for some purposes) and Norway has 
a very considerable trade in timber of various kinds. 

The Swedes have also founder ics for cannon,' manufac- 
tories for fire-arms and anchors, armories, wire and flat- 
ting mills, also millsfor follI;.g, and for boring and stamp- 
ing ) and of late they liave built many ships for sale. 

According to the tables drawn up by IV'lr Coxe, the 
Swedish exports amounted, about 30 years ago, to 
1,368,830k while the imports amounted to 1,008,391k 
In 1S16 the exports were stated to be about seven mil- 
lions of dollars (exclusive of Norway), and the imports 
twenty millions. Thi.s real or supposed inequality, ac- 
companied by considerable commercial distress, created 
a great alarm in the country, and led the government 
to issue edicts of the nature of sumptuary laws. Wine, 
rum, and various manufactured articles were prohibited 
to he imported ) and injunctions were issued to the people 
to lay aside the use of costly articles and every thing 
considered a luxury. We know not what the result has 
been, hut the indubitable tendency of such measures is 
to increase the evils they are meant to cure. The im- 
ports are chieflycorn, hemp, tobacco, sugar, coffee, drugs, 
silk, wine, and brandy. 18I 

The Swedish peasants seem to he a heavy plodding Character 
race of men, strong and hardy, but'without any other®*^^® 
ambition than that of subsisting themselves and their ^ 
families as well as tliey can : they are honest, simple, 
ami hospitable ) and the mercantile classes are much of 
the same cast ; but great application and perseverance is 
discovered among them ail. The principal nobility 
and gentry of Sweden are naturally brave, polite, and 
hospitable ) they have high and warm notions of hon- 
our, and are jealous of their national interests. The 
dress of the common people is almost the same with that 
of Denmark : the better sort are Infatuated with French 
modesand fashions. The common diversions of the Swedes 
are skating, runningraccs in sledges, and sailing in yachts 
upon the ice. The women go to plough, thresh out the 
corn, row upon the water, serve the bricklayers, carry 
burdens, and do all the common drudgeries in husbandry. 
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S\\ EDENROEG, Emanuel, was born at Stock- 
liolm in Sweden, in January 1689. HU faiber was 
bishop ot West Gothland ) member of a society for the 
propagation of the gospel, formed on the plan of that 
ot England ) and president of the Swedish church in 
Fennsylvania and London. To this last office he was 
appointed by Charles XIT. who seems to have had a 
great regard for the bishop, and to have continued that 
regard to his son. 

Of the course of young Swedenborg’s education we 
have procured no account) hut from the ‘character of 
the father, it may be supposed to have been pious ) and 
by his appearing with reputation as an author, when but 
it is proved to have been successful. 
His first work, was published in 1709) and the year 
sent into the world a collection of pieces 
on different subjects, in Latin verse, under the title of 
Ludus Uc/tconius, sive Carmina Miscellanea nuee van'is 
in locis ccciniL The same year he began his travels, 
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first into England, afterwards into Holland, France, and Sweden- 
Germany ) and returning to Stockholm in 1714, be _ 
was two years afterwards appointed to the office of as- * 
sessor in the Metallic College by Charles XII, who ho- 
noured him with frequent conversations, and bestowed 
upon him a large share of his favour. At this period 
of his life Swedenborg devoted his attention principally . 
to physic and mathematical studies; and in 1718 he 
accompanied the king to the siege of Frederickshall, 
where he gave an eminent proof that he had not studied 
in vain. Charles could not .«;end his heavy artillery to 
Frederickshall from the badness of the roads, which 
were then rendered much worse than usual by being 
deeply covered with snow. In this extremity Sweden- 
borg brought the sciences to the aid of valour. By the 
help of proper instruments he cut through the moun- 
tains, and raised the valleys which separated Sweden 
from Norway, and then sent to his master two galleys, 
five large boats, and a sloop, loaded with battering 

pieces, . 
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Sweden- pieces, td tfe employed in the siege. The length of this 
. canal was about two miles and a half. The execution 

’ of this great work, however, did not occupy all his 
time. In iyi6 he bad begun to publish essays and ob* 
servations on the mathematical and physical sciences, 
under the title of Dtedalus Hyperboreus ; and he found 
leisure during the siege to complete his intended collec- 
tion, and also in the same year to publish an introduc- 
tion to algebra, under the whimsical title of The Art of 
the Rules, 

At the siege of Frederickshall he lost his patron 
Charles j but found another in Ulrica Eleonora, the 
sister and successor of that hero, by whom in 1 7 19 he 
was ennobled, and took of course his seat among the 
senators of the equestrian order in the triennial assem- 
blies of the states. His promotion did not lessen h« 

■ ardour for the sciences j for he published in the same 
year A Method to fix the Value of Money y and to de^ 
termine the Swedish Measures in such a way as to sup^ 
press all the Fractions and facilitate the Calculations, 
About the same time he gave the public a treatise on 
‘the Position and Course of the Planets ; with another 
on the Height of the TideSy and Flux and Reflux of 
the •Sea; which, from information gathered in different 
parts of Sweden, apjieared to have been greater former- 
ly than when he wrote. 

As Swedenborg continued, under the new sovereign, 
to hold the offico of assessor to the Metallic College, he 
thought It necessary, for the discharge of his duty, to 
make a second journey into foreign countries, tha't he 
might himself- examine their mines, particularly those 

which were 

M<igLme for the improvement of the manufactures of 

17S7, July! country, he printed at Amsterdam, i. Pro- 

dromus prmcipiorum Naturalmm, nve novorum ienta- 
fiiinuniy Cherniy et Plrysicam experimentalcm seome- 
tric^ expheandt, 2, Nova ohservata et inventa circa 
let^um et Igneniy pn^cipue naturam Ignis Elemental 
luniy una cum nova Camini inventions. 0. Methodus 

nova^mvemendi Longituclines locorum ierree manque 
ope Lume. 4. Mo^s construendi receptacula navalh 
•aiilgo en SuedoiSy Dockybynadder, ^.Nava xonstruc^ 
w aggerts aquatici. 6. Modus explorandi virtvtes 
hamgiorum. And at Leipsic and Hamburg, TmZ 
cellanea ohservata circa res naturalesy pra^rlmMi 
neraltay Ignemy et Montium strata. 

tbe^rn and these tracts published in 

h s ' t LTn »"«' peAap, the™ 

Hungary. This work is and 

lio ; the title of the first is Pr,C^- ^olumes fo- 

»iW novorum tentaminum Ph ’'^’"’"^ ^nturalium 
taruphOosophici explicandi ’fhvTT"' f/e»ien. 
ierraneum sive Mincra/c d, V " ^‘‘gnum Sub. 

nun, Sub,vrranouZlt%^:Zi rf'r “ 

cbaloo; all of them writterChh " °''‘* 

jn-igment, and ornamented wUh ^"•'‘'/'rength of 
•omprehension of the text. ^ ^ facilitate the 
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In the year 1729 be was enrolled among the metnlers SwWrt^ 
of the Society of aciences at Upsal* and was, probably^ 
about the same time, made a Fellow of the Royal Aca- 
demy of Sciences at Stockholm y nor were strangers less 
willing than his own countrymen to acknowledge the 
greatness of. bis merit. Wolfius, with many other 
learned foreigners, was eager to court his correspond- 
ence. The Academy of St Petersburg sent him, on 
the 17th of December 1734* a diploma of- association 
as a correspondent member i and soon afterwards the 
editors of the Acta Eruditorum at Leipsic found in 
his works a valuable supplement to their own collection. 

By many persons the approbation of learned acade- 
mics would have been highly valued but by Baron 
Swedenborg it was considered as of very little impor- 
tance. “ Whatever of wbrlcHy honour and 
may appear to be in the things before mentioned, 
bold them (says he) but as matters of low estimation, go- 
when compared to the honour of that holy office 
which the Lord himself hath called me, who 
ciously pleased to manifest himself tame, his unworthy 
servant, in a personal appearance, in the year 1743, to 
open in me a sight of the spiritual world, and to enable 
me to converse with spirits and angels y and this privilege 
has continued with me to this day. From that time I 
began to print and publish various unknown Arcana^ 
which have been either seen by me or revealed to me, 
’concerning heaven -and hell, the state of men after death, 
the true worship of God, the spiritual sense of theScrip- 
Inres, and many otlier important truths tending to sal- 
vation and true wisdom.” 

We shall not affront the understandings of ourreadeff 
by making upon this account of the Baron’s ^//soch 
reflections as every person of a sound mind will make 
for himself^ but it is rather remarkable, that a man 
who had devoted the better part of his life to the study 
of such sciences as generally fortify the mind against the 
delusions of fanaticism, and who had even excelled in 
these sciences, should have fallen into such a reverie as 
this. After this extraordinary call, the Baron dedicat- 
ed himself wholy to the great work which, he 
ed, was assigned him, studying diligently the word 01 
God, and from time to time publishing to his fellow- 
creatures such important information as was made known 
to him concerning another world. Among his various 
discoveries concerning the spiritual world, one is, that it 
exists not in space. “ Of this (says he) I was convin-^^^^^ 
ced, because I could there see Africans and Indians very yorg 
near me, although they are so many miles distant 
on earth j nay, that I could be made present with the ^ 
inhabitants of other planets in our system, and also with 
the inhabitants of planets that are in other worlds, and 
revolve about other suns. By virtue of such presence 
(i. e. without real space), not of place, I have conversed 
with apostles, departed popes, emperors, and kin^ i. 
with the late reformers of the church, Luther, Calvin, 
and Melancthon, and with others from distant coun- 
tries.” 

Notwithstanding the want of space in the spiritual 
world, he tells us, ” that after death a man is so little 
changed that he even does not know but he is living lu 
the present world ; that he eats and drinks, and even 
enjoys conjugal delight as in this world ; that the 
semblance between the two worlds is so great, that in 
the spiritual world there are cities, with palaces and 

bouses, 
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Sweden- houseR, add also writings and books, employments and 
borg. merchandises 5 that there is gold, silver, and precious 

* stones there. In a word (be says), there is in the spi- 

ritual world all and every thing that there is in the na- 
tural world, but that in heaven such things are in an in- 
finitely more perfect state.” 

Such was his zeal in the propagation of these whimsi- 
cal and sometimes sensual doctrines, that he frequently 
left his native country to visit distant cities, particularly 
London and Amsterdam, where all his theological 
works were printed at a great expence, and with little 
toimJt &c. probability of a reimbursement. ” Where- 

p. ,1.’ * ever he resided when on his travels, he was (says one of 

and Har- his admirers) a mere solitary, and almost inaccessible, 
f*r<r- though in his own country of a free and open beha- 
viour. He affected no honour, but declined it ^ pur- 
Infiux. *^u^d no worldly interest, but spent his time in travelling 
and printing, in order to communicate instruction and 
benefit to mankind. He had nothing of the precise in 
his manner, nothing of melancholy in his temper, and 
nothing in the least bordering on enthusiasm in his con- 
versation or writings.” This is too much. We believe 
he was an inoffensive visionary j of his conversation we 
cannot judge *, but the specimens that we have given of 
bis writings are frantic enthusiasm. He died at Lon- 
don, March 29th, in the year 17725 and after lying in 
state, his remains were deposited in a vault at the Swe- 
dish church, near Radcllff-Highway. 

Though Baron Swedenborg’s followers appear not to 
have been numerous during his life, they have Increased 
since his death 5 and a sect subsists at present In England 
which derives its origin from him, and is called the New 
Jerusalem Church, The discriminating tenets of this 
sect seem to be the following: ” Holding the doctrine 
of one God, they maintain that this one God is no other 
than Jesus Christ, and that he always existed in a human 
forrrr} that for the sake of redeeming the world, he took 
upon himself a proper human or material body, but not 
a human soul 5 that this redemption consists in bringing 
the hells or evil spirits into subjection, and the heavens 
into order and regulation, and thereby preparing the 
way for a new spiritual church 5 that without such re- 
demption no man could be saved, nor could the angels 
retain their state of integrity 5 that their redemption 
was effected by means of trials, teraptatlous, or conflicts 
with evil spirits 5 and that the last of them, by which 
Christ glorifled his humanity, perfecting the union of 
his divine with his human nature, was the passion of 
PrieslUy't ^e cross. Though they maintain that there is but one 
God, and one diving person, they hold that in this per- 

JertJ^cm T divinity, 

Church, humanity, and the operation of them both in the 

p. 4. &c. Lord Jesus 5 a Trinity which did not exist from all 
eternity, but commenced at the incarnation. I’hey be- 
lieve that the Scriptures are to be interpreted not only 
in a literal but in a spiritual sense, not known to the 
world till it was revealed to B. Swedenborg 5 and that 
this spiritual sense extends to every part of Scripture, 
except the Acts of the Apostles. They believe that 
there are angels attending upon men, residing, as B. 
Swedenborg says, in their affections 5 that temptation 
consists in a struggle between good and bad angels 
within men 5 and that by this means God assists men 
111 these temptations, since of themselves they could do 
nothing. Indeed B. Swedenborg maintains, that there 
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is an universal influx from God into the souls of men, $>redev- 
insplring them especially with the belief of the divine borg 
unity. This efflux of divine light on the spiritual world 
he compares to the efflux of the light from the sun in , 
the natural world. 

“ There are (says B. Swedenborg) two worlds, the 
natural and the spiritual, entirely distinct, though per- 
fectly corresponding to each other 5 that at death a 
man enters into the spiritual world, when his soul is 
clothed with a body, which he terms suhstantialy in op- 
position to the present ma/eriW body, which, he says, is 
never to rise out of the grave.” 

SWEEP, in the sea^Ianguage, is that part of the 
mould of a ship where she begins to compass in the 
rung-heads 5 also when the hauser is dragged along the 
bottom of the sea to recover any thing that is sunk, 
they call this action sweeping for it, 

SWEET, in the wine trade, denotes any vegetable 
juice, whether obtained by means of sugar, raisins, or 
other foreign or domestic fruit, which is added to wines 
with a design to improve them. 

SW’EIN-mot. See Forest Courts, . 

SWERTIA, Marsh Gentian, a genus of plants' 
belonging to the class pentandria, and in the natural sy-' 
stem ranging under the 20th order, rotacecc. See Bo- 
tany Index, 

SWIETENIA, Mahogany, a genus of plants be- 
longing to the class decandria, and in the natural system 
arranged under the 54th order, miscellanea. See Bo-- 
TANY and MateAia Medica Index, 

The first use to which mahogany was applied in Eng- 
land, was to make a box for holding candles. Dr Gib- 
bons, an eminent physician In the latter end of the 17th 
and beginning of the i8th century, had a brother, a 
West India captain, who brought uver some planks of 
this wood as ballast. As the Doctor was then building 
a house in King-street, Coven t Garden, his brother- 
thought they might be of service to him. But the car- 
penters, finding the wood too hard for their tools, they 
were laid aside for a time as useless. Soon after, Mrs 
• Gibbons, wanting a candle-box, the Doctor called on 
hisxabinet-maker to make him one of some wood that 
lay in bis garden. Wollaston, the cabinet-maker also- 
complained that it was too hard. The Doctor said be 
must get stronger tools. The candle-box was made and 
approved 5 Insomuch, that the Docter then Insisted on 
having a bureau made of the same wood, which was 
accordingly done ; and the fine colour, polish, &c. were 
so pleasing, that he invited all his friends to come and 
see it. Among them was the duchess of Buckingham. 

Her Grace begged some of the same wood of Dr Gib- 
bons, and employed Wollaston to make her a bureau, 
also 5 on which the fame of mahogany and Mr Wol- 
laston was much raised, and things of this sort became 
general. 

SWIFT, Dr Jonathan, so universally admired as a 
wit and classical writer of the English language, was 
born in Dublin on November 30th 1667. His-fatber 
was ail attorney, and of a good family ; but dying 
poor, the expence of bis son’s education was defrayed 
by his friends. At the age of six Voung Swift was sent 
to the school of Kilkenny, whence he was removed in 
his 1 5th year to Trinity College, Dublin. 

In bis academical studies (says Dr Johnson) he was 
either not diligent or not happy. The truth appears to. 

be* 
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Swift that he despised them as intricate and useless. 

V •' told Mr Sheridan, his last biographer, that he had made 
many eftorts, upon his entering the college, to read 
some of the old treatises on logic writ by Smeglesiiis, 
Kcckcrmannus, Burgci*sdicius, &c. and that he never 
had patience to go through three pages of any of them, 
he was so disgusted at the stupidity , of the work. When 
he was urged by bis tutor to make himself master of 
this branch, tlieii in high estimation, and held essentially 
necessary to the taking of a degree, Swift asked him. 
What it was he was to learn from those books? Hia 
tutor told him, The art of reasoning. Swift said, That 
he found no want of any such art j that he could reason 
very well without it j and that, as far ae he could ob- 
serve, they who had made the greatest proficiency in 
logic had, instead of the art of reasoning, acquired the 
art of wrangling ^ and instead of clearing up obscuri- 
ties, had learned how to perplex matters that were cltpr 
enough before. For his own part, h« was contentiHl 
with that portion of reason which God had given him j 
and he would leave it to time and experience to strength- 
en and direct it properly *, nor would he run the risk of 
having it warped or falsely biassed by any system of rules 
laid down by such stupid writers, of the bad eflTects of 
which he had but too many examples before his eyes in 
those reckoned the most acute logicians. Accordingly, 
he made a firm resolution, that he never would read any 
of those books j which he so pertinaciously adhered to, 
that though his degree was refused him the first time of 
sitting for it, on account of his not answering in that 
branch, he went into the ball a second time as ill pre- 
pared as before j and would also have been stopped a 
^cond time, on the same account, if the interest of his 
friends, who well knew the inflexibility of bis temper 
had not stepped in, and obtained it for him j though in 
a manner little to his credit, as it was Inserted in the 
College Repstry, that be obtained it sptcwli gratia. 

by special favour*,” where it remains upon record. 
Rut this circumstance is explained by others, that the 
favour was in consequence of Swift’s distinguished ta- 

thil* years after 

this, not through choice, but necessity, little known or 

regarded. By scholars he was reckoned a blockhead * 
and as the lowness of his circumstances would not per- 
m t h m to keep company with persons of an equal rank 

force of his genius broke OHt lnthi.h*^I^ pressure, the 

the Tale of\ Tub."S by" rhe".!"" f ‘ 
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He William Temple, whose father bad lived in great friend- Swift, 
ship with Godwin Swift. Temple received him witli ■ v— ^ 
great kindness, and was so much pleased with his con- 
versation, that he detained him two years in his house, 
and recommended him to King Willlum, who oflered 
to make him a captain of horse. This not suiting his 
disposition, and Temple not having it quickly in bis 
power to provide for him otlierwlse. Swift left his pa- 
tron (1694) in discontent*, having previously taken bis 
master’s degree at Oxford, by means of a testimonial 
from Dublin, in which the words of disgrace were omit- 
ted. He was resolved to enter into the church, where 
his first preferment was only lool. a-year, being the 
prebend of Kilrmt in Conner ; which t*ome time after- 
wards, upon Sir WiMiam Temple’s earnestly inviting 
him back to his house at Moorpark, he resigned in 
favour of a clergyman far advanced in years and bur- 
dened with a numerous family. For this man he soli- 
cited the prebend, to which life himself inducted him. 

In 1699 Swift lost his patron Sir William Temple, 
who left him a legacy in money, with the probity of 
his manuscripts *, and, on his death -bed, obtained for 
him a promise from the kiiig of tlie first prebend that 
should become vacant at Westminster or Canterbury. 

That this promise might not be forgotten, Swift dedi- 
cated to the king the posthumoMs works with which he 
was entrusted, and for a while attended the court j but 
soon found his solicitations hopeless. He was then in- 
vited by the earl of Berkeley to accompany him into 
Ireland, where, after suffering some cruel disappoint- 
ments, he obtained tiic livings of Laracor and Rath- 
heggiii in the diocese of Meath ; and soon afterwards 
invited over the unfortunate Stella, a young woman of 
the name of Johnson, whose life he contrived to embit- 
ter, and whose days, though he certainly loved her, we 
may confidently affirm, he shortened by his caprice. 

This lady is generally believed to have been the 
daughter of Sir William Temple’s steward j hot her 
niece, a Mrs Hearn, assured Mr Berkeley, the editor 
of a volume of letters intitled Literary Relics, that her 
father was a merchant, and the youngest brother of a 
good family in Nottingham-shire j that her mother was 
the intimate friend of Lady Gifford, Sir William’s sis- 
ter; and that she herself was educated in the family 
with his niece, the late Mr Temple of Moorpark h) 
Farnham *. This story would he intitled to the 
credit, had not Mrs Hearn affirmed, in the same letter, 
that before the death of Sir William Temple, 

Johnson’s little fortune had been greatly injured hy ^hc 5uriJ.^. 
South sea bubbles, which are known to have injured 
person till the year 1720: ('Sfee Company, ^^* 

When one part of a narrative is so palpably fals*^» 
remainder will always be received with hesitation. 
whether Miss Johnson was the daughter of Temple 
steward or of the friend of Lady Gifford, it is certain 
William left her loool. ; and that, accora- 



low Mr Warvns • wkn ft ^ chamber-feU that Sir '' 

, Who, alter the nnhi:oo»:»» r .1 •.••••rtui icn, uci auuui. j *««-» -- , 

Wk, made no scruple to declare thL h. 1 J P*"'**’ 

sketch of it in Swift’s hand k""** “’®c »" 'if®. “I-® ®®«*®<l“®r 

V ""“"8 "h®" he was of of Swift’s invitation, to Laracor. With these two lad.ej 

..Jr *•8®’, heing, hy the death ofOoav,:„ o r r- >'e passed his hours of relaxation, and to them he opened 

slste'nc" he :,e„tt*’co?rj '’i™. left withmlfsut ‘'’® ’ 



ue went to consult his mother who ' either without a witness, 

her dfteJ"’ f""®® ®»“rse of hUhl Jr P«l>l!sbed A Discourse of the Coolesls 

6er direction, solicited the advic^ and pannage of Disseuf,r,s in At/^,^ and Rome. It vva* 



work, and indeed the only which be ever expressly ae 

knowledgcri. 
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knowleJge^. According to hiu oonpfani practice he 
■■ 'V had concealed his name*, hut after its appeavance, pay- 
ing a visit to some Irish bishop, he was asked by him if 
he had read that pamphlet, and what its reputation was 
in London. Upon his replying that he believed it was 
very well liked in London ; “ Very well liked !“ said 
the bishop with some emotion. “ Yes, Sir, it is one of 
the finest tracts that ever w.is written, and Bishop Bur- 
net is one of the best writers in the world.” Swift, wlio 
always bated Burnet with something more than politi- 
cal rancour, immediately questioned his right to the 
work when he was told by the bishop that he was “ a 
young man;” and still persisting to doubt of the justice 
of Burnet’s claim on account of the disshullarity of the 
style of the pamphlet from that of his other works, he 
was told that he was “ a very positive young man,” as 
no person in England but Bishop Burnet was capable 
of writing it. Upon which Swift replied, with some in- 
dignation, I am to assure your lordship, however, that 
Bishop Burnet did not write the pamphlet, for I wrote 
it myself. And thus was he forced in the heat of aV- 
guroent to avow what otherwise he would have for ever 
concealed. 

Early in the ensuing spring King William died ; and 
Swift, on Ills next visit to London, found Queen Anne 
upon the throne. It was generally thought, upon this 
event, that the Tory party would have bad the ascend- 
ant \ but, contrary to all expectation, the Whigs bad 
managed matters so well as to get entirely into the 
queen’s confidence, and to have the whole administra- 
tion of aSalrs in their hands. Swift’s friends were now 
in power *, and (he Whigs in general, knowing him to 
be the author of the Discourse on the Contests, &c. 
which was written in defence of King William and his 
ministers against the violent proceedings of the house of 
commons, considered themselves as much obliged to him, 
and looked upon him as fast to their party. But Swift 
thought with the Whigs only in the state ; for with re- 
spect to tlie church his principles were always those of 
a Tory. He therefore declined any intimate connection 
with the leaders of the party, who at that time professed 
what was called low church principles* But what above 
all shocked him, says Air Sheridan, was their inviting 
Deists, Freethinkers, Atheists, Jews, and Infidels, to be 
of their party, under pretence of moderation, and allow- 
ing a general liberty of conscience. A» Swift was in 
his heart a man of true religion, he could not have borne, 
even in bis private character, to have mixed with such 
a motley crew. But when we consider his principles in 
his political capacity, that be looked upon the church 
of England, as by law established, to be the main pillar 
of our newly erected constitution, he could not, consist- 
ently with the character of a good citizen, join with 
those who considered it more as an ornament than a 
support to the edifice ; and could therefore look on with 
composure while it was undermining, or could even open 
the gate to a blind multitude, to ti7, like Sampson, their 
strength against it, and consider it only as sport. With 
such a party, neither his religious nor political principles 
would sufltr him to join; and with regard to the Tories, 
as is usual in the violence of factions, they had run into 
opposite extremes, equally dangerous to the state. He 
was therefore during the earlier part of the queen’s reign 
of no party, but employed himself in discharging the 
duties of bis function, and in publishing from time to 
VoL. XX. Part L 
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time such tracts as he thought might be useful. In the Swift, 
year 1 704 he published the Tale of a Tub, whicli, con- — v~- 
sidered merely as a work of genius, is unquestionably the 
* greatest which he ever produced ; but the levity with 
which i*eligioii was thought to be there treated, raised 
up enemies to him among all parties, and eventually pre- 
cluded him from a bishopric. From that period till the 
year 1708, he seems to have employed himself in soli- 
tary study ; but he then gave successively to the public 
The Sentiments of a Church' of the ridi- 

cule of astrology under the name of Bickerataff, thc^ 
Argument against abolishing Christianity^ and the de- 
fence of the Sacramental Test*, 

Soon after began the busy and important part of 
Swift’s life. He was employed (,1710) by the primate 
of Ireland to solicit the queen for a remission of the first 
fruits and. twentieth parts to the Irish clergy. This in- 
troduced him to Mr Harley, afterwards earl of Oxford,, 
who, though a Whig himself, was at the bead of the 
Tory ministry^ and in great need of an auxiliary so able 
as Swift, by whose pen he and the other ministers might 
be sQppoited in pamphlets, poems, and periodical papers.^ 

In the year 1710 was commenced the Examiner ; of 
which Swift wrote 33 papers, beginning his first part of 
it on the lotli of November 1711. The next year he 
published the Conduct of the Allies ten days before the 
parliament assembled ; and soon afterwards. Reflections 
on the Bat rier Treaty* The purpose of tliese pamph- 
lets was to persuade the nation to a peace, by showing 
that “ mines had been exhausted and millions destroyed” 
to secure the Dutch and aggrandize the emperor, with- 
out any advantage whatever to Great Britain. Thongh 
these two publications, together with his Remarks on the 
Bishop of Sanwi*s Introduction to the third Volume of 
his History of the R formation, certainly turned the tide 
of popular opinion, and effectually promoted the designs 
of the ministry, the best preferment which his friends 
could venture to give him was the deanery of St Pa- 
trick’s, which he accepted in 1 71 3. In the midst of 
his powar and bis politics he kept a journal of his visits, 
bis walks, his Interviews with ministers, and quarrels 
with his servant, and transmitted to Mrs Johnson and 
Mrs Dingley, to whom he knew that whatever befel 
him was intei'esting : but in 17x4 an end was put to 
his power by the death of the queen, which broke down- 
at once the whole system of Tory politics, and nothing 
remained for him hut to withdraw from persecution to 
bis deanery. 

In the triumph of the Whigs, Swift met with every 
mortification that a spirit like his could possibly be ex- 
posed to. The people of Ireland were irritated against 
him beyond measure ; and every indignity was ofl'ered 
"him as he walked the streets of Dublin. Nor was he 
insulted by the rabble only ; for persons of distinguished 
rank and character forgot the decornm of common ci- 
vility to give him a personal affront. While bis pride 
was hurt by such indignities, his more tender feelings 
were also often wounded by base ingratitude. In such 
a situation be found it in vain to struggle against the tide 
that opposed him. He silently yielded to it, and retired 
from the world to discharge his duties as a clergyman,, 
and attend to the care of his deanery. That no part of 
his time might lie heavy on his hands, he employed his 
leisure hours on some historical attempts relating to the 
change of the ministers and the conduct of the ministry 
X and 
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and completed the history of the fohr last years of the 
queen, which had been begun in her lifetime, but which 
he never published. Of the work which bears that title, 
and is said to be his, Dr Johnson doubts the genuii\e- 
and it certainly is not such as we should have ex- 



pected from a man of Swift’s sagacity and opportuni- 
ties of information. 

In the year 1716 he was privately married to Mrs 
Johnson bv Dr Ashe bishop of Clogher *, but the mar- 
riage made no change in their situation, and it would 
be difficult to prove (says Lord Orrery) that they were 
ever aiterwards together but in the presence of a third 
person. The dean of St Patrick’s lived in a private 
manner, known and regarded only by his friends, till 
about the year 1720 that he published his first poli- 
tical pamphlet relative to Ireland, intltled A Proposal 
Jor t/ie Universal Use of Irish Manufactures ; which so 
roused the indignation of the ministry that they com- 
menced a prosecution against the printer, and thus drew 
the attention of the public to the pamphlet, and at once 
made its author popular. 

Whilst he was enjoying the laurels which this work 
had wreathed for him, his felicity, as well as that of his 
wife, was interrupted by the death of Mrs Van Homrigh, 
and the publication of his poem called Cadenus and V<t~ 
nessa^ which brought upon him much merited obloquy. 
With Mrs Van Homrigh he became acquainted in Lon- 
don during his attendance at court *, and finding her 
possessed of genius and fond of literature, he look delight 
in directing her studies, till he got insensibly possession 
of her-heart. From being proud of his praise, she grew 
fond of his person j and despising vulgar restraints, she 
made him sensible that she was ready to receive him as 
a husband. She had wit, youth, beauty, and a compe- 
tent fortune to recommend her; and for a uhlle Swift 
seems to have been undelernilned whether or not he 
should comply with her wish. She had followed him 
to Ireland, where she lived in a bouse about twelve miles 
distant Irom Dublin y and he continued to visit her oc- 
casionally, and to direct her studies as he had done in 
London *, but with these attentions she was not sati>fied 
and at last sent to him a letter written with great ardou^ 
and tenderness, insisting that he should immediately ac- 
eept or refuse her as a wife. His answer, which pro- 
bably contained the secret of his marriage, he carried 
himsell •, and having indignantly thrown it on the lady’s 
table, instantly quitted the house, we believe without 
speaking to her, and returned to Dublin to refiect on 
the «;«nsequences of his own conduct. These were 
dreacUul Mr., Van HomrjKl, sm viv. d her lUsa, .point- 

poem to be published in which Cadenus had proclaimed 
^^'id confessed his love. 

His patnotisiii again burst forth in 1724 to obstruct 
the currency of Wood’s halfpence; and bis zeal was 
crowned with success. Wood had obtained a patent to 

-K,. s.,i,, 
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and Lord Carteret, then lord-lieutenant, Issued a pro- 
clamation, offering 300b discovering the author of'" 
the fourth letter. The day after it was published there 
was a full levee at the castle. The lord-lieutenant was 
going round the circle, when Swift abruptly entered tho 
chamber, and pushing his way through the crowd, ne- 
ver stopped till he got within the circle; where, with 
marks of the higlicst indignation in his countenance, ht 
addressed the lord-lieutenant with the voice of a Sten- 
tor, that re-echoed through the room, “ So, my 
lieutenant, this is a glorious exploit that you perlormed 
yesterday, in issuing a proclamation again.st a poor shop- 
keeper, whose only crime is an honest endeavour to save 
his country from ruin. You have given a noble spea- 
men of what this devoted nation is to hope for from your 
government. I suppose you expect a statue of copper 
will be erected to you for this service done to Wood. 
He then went on for a long lime, inveighing in tbebil- 
terest terms against the patent, and displaying In the 
strongest colours all the fatal consequences of inlroilucing 
that execrable coin. The whole assembly were struck 
mute with wonder at this unprecedented scene. For 
some time a profound silence ensued. W hen Lord Car- 
teret, who had listened with great composure to tlw 
whole speech, made this fine reply, in a line of ^ iigil >»• 



Pes durOf et regni novitas me (alia cogunt 
Mo/iri. 

From this time Swift was known by the name of 
Dcan^ and was acknowledged by the populace as the 
champion, patron, and instructor of Ireland. 

In 1727 he returned to England; where, in con- 
junction with Pope, lie collected three volumes of mi^ 
cellanle.s ; and the same year lie sent into the woild h^ 
Gid/ivcPs Travels^ a production which was read by th« 
higrh and the low, and filled every reader wilh a mingle* 
emotion of merriment and amazement. Whilst hewat 
enjoying the reputation of this work, he was suddenly 
called to a home of sorrow. Poor Stella xva.s sinking 
into the grave ; and after a langui"hlng decay pl about 
two months, died in her 44th year, on January 28. 172°* 
How much he wished her life is shown hy his paj^r*J 
nor can it be doubted that he dreaded the death ol her 
whom he loved most, aggravated hy the conscloU'ne» 
that himself had hastened it. AVilh her vanished all ni* 
domestic enjoyments, and of course he turind hi* 
thoughts -more to public affixlrs ; in the contemplation 0 
wlilch he could see nothing but what Served to increas* 
the malady. The advances of old age, with all its aW 
tendant infirmities ; the death of almost all his 0 
triends ; the, frequent returns of his most dispiriting niJ^ 
ladies, deafness and giddiness; and, above all, tw 
dreadful apprehensions that he should outlive his unoc^ 
standing, made life such a burden to him, that he ha 
no hope left but a speedy dissolution, which xvaslheo 
ject ot his daily prayer to the Almighty. ^ 

Ihe severity of his temper increasing, he drove 
acquaintance from his table, and xrondered why 
deserted. In 1 732, he complains, in a letter to Mr 

“ he had a large house, and should hardly find on* 
visitor if he xvus not able to hire him with a bottle * 
tvine and, in another to Mr Pope, “ that he was i* 
danger of dying poor and friendless, even his fema 
friends having forsaken him ; which,” as be says, ‘ ve^ 
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Swift, cd him most.” These complaints were afterwards re- 
"y " '^‘peated in a strain of yet greater sensibility ; “ All my 
friends have forsaken me. 

“ Vertiginosus, inops^ surdus, male gratus umicis^ 

“ Deaf, giddy, helpless, left alone, 

“ To all my friends a burden grown.” 

The fits of giddiness and deafness to which he had 
been subjected from his boyish years, and for \fhich he 
thought walking or riding the best remedy, became 
more frequent and violent as he grew old 5 and the pre- 
sentiment which he had long entertained of that wretch- 
edness which would inevitably overtake him towards the 
dose of life, clouded his mind with melapcboly and 
tinged every object around him. How miserable he was 
rendered by that gloomy prospect,- we may learn from 
tlie following remarkable anecdote mentioned by Mr 
Faulkner in his letter to Lord Chesterfield. “ One 
time, in a journey from Drogheda to Navan, the dean 
rode before the company, made a sudden stop, dismounted 
from his horse, fell on his knees, lifted up his bands, and 
prayed in the most devout manner. When his friends 
came , up, be desired and insisted on their alighting ^ 
which they did, and asked him the ipeaning. Gentle- 
men,” said'he, “-pray join your hearts in fervent prayers 
with mine, that I may never be like this oak-tree, which 
is decayed and withered at top, while the other parts are 
sound.” In 1736, while be was writing a. satire called 
the Legion Club against the Irish parliament, he was seizr 
ed with so dreadful a fit of bis malady, that he left the 
poem unfinished *, and never after attempted a enmposi* 
tion that required a course of thinking. From this time 
his memory gradually declined, his passions perverted 
his understanding, and, in 1741, he became utterly incap- 
able of conversation ; and it was found necessary to ap- 
point legal guardians to his person and his fortune. He 
now lost all sense ol distinction. His meat was brought 
to him cut into mouthfuls j and he would never touch 
it while the servant staid j and at last, after it stood per- 
haps an hour, would eat it walking*, for he continued 
his old habit, and was on liis feet ten hours a day. Dur- 
ing next year a short interval pf reason ensuing, gave 
hopes of his recovery *, but in a few days he sunk into 
lethargic stupidity, motionless, heedless, and speechless. 
After a year of total silence, however, when his house- 
keeper told him. that the usual illuminations were pre- 
paring to celebrate his birth, he answered, “ It is all 
folly j they had better let it alone.” He at last sunk 
into a perfect sdence, which continued till the 29th of 
October 1745, when he expired without a struggle, in 
his 78th year. The behaviour of the citizens on this 
occa.sion gave the strongest proof of the deep impression 
he had made on their minds. Though he had been so 
many years to all intents and purposes dead to the world, 
and his departure from that state seemed a thing rather 
to be wished than deplored, yet no sooner was his death 
announced, than they gathered from all quarters, and 
forced their way in crowds into the house, to pay the 
last tribute of grief to their departed benefactor. No- 
thing but lamentations were heard all around the quar- 
ter where he lived, aa if he had been cut off in the vi- 
gour of his years. Happy were they who first got into 
the chamber where he lay, to procure, by bribes to the 
■eiwants, locks of bis hair, to be handed down as sacred 
lelics to their pqsterity j and so eager were numbers to 



obtain at any price this precious memorial, that in less gwillt 
than an hour, bis venerable head was entirely stripped ^ 
of all its silver ornaments, so that not a hair remained. 

By bis will, which was dated in May 1740, just before 
be ceased to be a re^onable being, he left about 1 200L 
in specific legacies ; and the rest of his fortune, which 
amounted to about ii,oool. to erect and endow an hos- 
pital for lunatics and idiots. He was buried in the most 
private manner, according to directions in his will, in 
the great aisle of St Patrick’s cathedral, and, by way of 
monument, a slab of black marble was placed against 
the wall, on which was engraved the following Latin 
epitaph, written by himself ; 

Hie depositum est corpus 
Jonathan Swift, S. T..P. 

Hujus Eccleiiise Cathedralis 
Decani : 

Ubi sseva Indignatio' 

Ulterius cor iacerare nequit.' 

Abi, viator, 

£t imitare, si poteris, 

Strenuum pro virili libertatis vindicem.' 

Obiit anno (1745) 

Mensis (Octobris) die (29.) 
i£tatis anno 78. 

Swift undoubtedly was a man of native genius. His - 
fancy was inexhaustible j his conceptions were lively and 
comprehensive *, and he had the peculiar felicity of con- 
veying them in language equally correct, free, and per- 
spicuous. His penetration was as quick as intuition j bn - 
was indeed the critic of nature ^ and no man ever wrote 
80 much and borrowed so little. 

As his genius was of the first class, so were some of 
his virtues. The following anecdote will illustrate hit 
filial piety. His mother died in 1710, as appears by a 
memoi'andum in one of the account-books which Dr ' 

Swift always made up yearly, and on each page entered 
minutely all his receipts and ex peaces in every month, 
beginning his year from November I. He observed th« 
same method all bis lifetime till his last illness.^ At tht 
foot of that page which includes his expences of thn 
month of May 17 to, at the glebe house of Laracor ia 
the county of Meath, where he was then, resident, art 
these remarkable words, which show at the same time 
his filial piety, and the religious use which be thought it 
his duty to make of that melancholy event. ** Mem. On 
Wednesday, between seven and- eight in the evening. 

May 10. 1710. I received a letter in my chamber at 
Laracor (Mr Percival and Jo, Beanmont being by) 
from Mrs F— •, dated May 9, with one inclosed, sent 
by Mrs Worrai at Leicester to Mrs F — , giving an a»- 
count that my dear mother, Mrs Abigail Swift, died 
that morning, Monday April 24. 1710, about ten o'- 
clock, after a long sickness : being ill ail winter, and 
lame ; and extremely ill about a month or six weeks ba- 
fore her death. I have now lost my barrier between not 
and death. God grant I may live to be as well prepar- 
ed for it as I confidently believe her to have been ! If 
the way to heaven be through piety, truth, justice, and 
charity, she is there. J..S.” He always treated his mo- 
ther, during her life, with the utmost duty and affe*- 
tlon ; and she sometimes came to Ireland tojvisit him af- 
ter his settlement at Laracor. 

The liberality of the dean hath been a topic of just - 
X a - eocomiuni^ * 
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MU. encomium with all his admirers j nor could hii enemies 
" I • deny him this praise* In his domestic affairs, he always 
acted with strict economy. He kept the most regular 
accounts ) and he seems to have done this chiefly with a 
view to increase his power of being nseful. “ His in- 
come, which was little more than yool. per annum, he 
endeavoured to divide into three parts, for the following 
purposes. First, to live upon one-third of it. Secondly, 

■to give another third in pensions and charities, according 
to the manner in which persons who received them had 
lived ; and the other third he laid by, to build an hospi- 
tal for the reception of idiots and lunatics.** “ What is 
remarkable in this generous man, is this (says Mr 
that when he lent money upon bond or mortgage, he 
would not take the legal interest, hut one per cent, be- 
low it.” 

His charity appears to have been a settled principle 
of duty more than an instinctive effott of good nature : 
hut as it was thus founded and supported, it had extra- 
ordinary merit, and seldom failed to exert itself in- a 
manner that contributed most to reader it beneheiah He 
did not lavish his money on the idle and the worthless. 
He nicely discriminated characters, and was seldom the 
dupe of imposition. Hence bis generosity always turned 
to an useful account j while it relieved distress, it en- 
couraged Industry, and rewarded virtue. W’^e dwell 
with ^at pleasure on this truly excellent and distin- 
guishing part of the dean's character : and for the sake 
of his charity we can overlook bis oddities, and almost 
forgive his faults. He was a very peculiar man in 
every respect. Some have said, “What a man he 
would have been, had he been without those whims and 
infirmities which shaded both his genius and his cha- 
racter !” But perhaps the peculiarities complained of 
, were inseparable from his genius. The vigour and fer- 

tility of the root could not fail now and then of throw- 
ing out snperflnous suckers. What produced these, pro- 
duced also the more beautiful branches, and gave the 
fruit all its richness. 

It mast be acknowledgea, that the dean’s fancy hur- 
ned him into great absardities and inconsistencies, for 
which nothing but bis extraordinary ulenu and noble 
wtnes, discovered in other instances, could have atoned. 
I he rancour he discovered on all occasions towards the 

dissenters ,8 totally imjastifiable. No sect could have 

^rited It in the degree in which he always showed it to 
^em; for, in some instances, it bordered on downright 

-thernri""' "“O"’ forexposfng 

snfte ’^ I perhaps hav! 

sufficient grounds for some of bis accusations against 

hi8 virulence against the whole body. In a short 

to the olerirv k’ k eminent for his insolence 

tion b3 r- ® consWerafile reputa! 

tl;t. r universal’^con. 

went to the dean an’d'd”®*^*j 

a«thorofthat;^m“«MrBew '‘® 

1 was in my y^tb (answered he), 

Showing my^dispositTuTsXe 
icoundrel or blockhead i t a 
wk, ’ Are you the anthA,. S i • lampooned should 
.that IwasVot this paper?, tell him 

* therefore, I tell jw. 
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I am not the author of (hese 



Mr Bettesworlh, that I am not the aut&or ot Uicse 
Hoes.” _ 

Swift has been accused of iireligion and misanthropy, 
on account of bis Tale ot a Tub, and his Yahoos in 
Gulliver’s Travels ^ but both charges setm to be ill- 
founded, or at least not supported by that evidence. 
The Tale of a Tub holds up to ridicule superstitious ud 
fanatical absurdities j but it never attacks the essentials 
of religion ; and in the story of the disgusting 

we confess, there appears to us as little evidence thst 
the author hated his own species, as in the poems of 
Strephon and Chhe, and the Ludiee Dressing room, Uwt 
be approved of grossness and filth in the female sex. We 
do not indeed, with his fondest admirers, perceive the 
moral temlfDcy of the Voyage to the Houyhnhnmt, or 
consider it as a satire admirably^calculated to 
mankind *, but neither do we think that it can p^ibly 
corrupt them, or lead them to think meanly ol their 
rational nature. According to Sheridan, “ the design 
of this apologue is to place before the eyes ol man a 
picture of the two diflerent parts of bis frame, detached 
from each other, in order tliat he may the better esti- 
mate the true value of each, and sec the necessity there 
is that the one should have an absolute command over 
the other. ln,yoor merely animal capacity, says he to 
roan, without reason to guide ydu, and actuated only hy 
a blind instinct, I will show you that you would be de- 
graded below the beasts of llie field. That very form, 
t|iat very body, you are now so proud of, as giving you 
such a superiority over all other animals, 1 will show 
you, owe all their beauty, and all their greatest powe^ 
to their being actuated by a rational sold. Let that be 
witlidrawo, let the body be inhabited by the mind of a 
brute, let it be prone as theirs are, and sufl’ered h e 
theirs to take its natural course, without any assistance 
from art, you would in that case be the most deformed, 
as to your external appearance, tlie most detestable or a 
creatures. And with regard to yoor internal frame, 

filled with all the evil dispositions and malignant passions 

of mankind, yon would' be the most miserable ot beings 
living in a continued state of internal vexation, aid o 
batr^ and warfare with each other. - 

” On the other hand, 1 will show another picture o 
an animal endowed with a rational soul, and acting uni- 
formly up to the dictates of right reason. Here you 
may see collected ail the virtues, all the great qualiue^f 
which dignify man’s nature and constitute the happi- 
ness of his life. What is the natural inference to 
drawn from these two different representations ? I® it no 
evidently a lesson to mankind, warning them not to so - 
fer the animal part to be predominant in them, lost Oj 
resemble the vile Yahoo, and fall into vice and niisoiy i 
but to emulate the noble and generons Houyhnlinm, f 
cultivating the rational faculty to the utmost ^5 w ic 
will lead them to a life of virtue and happiness. 

Such may have been the author’s intention j but i i 
■not sufficiently obvious to produce the proper effectj a 
is indeed hardly consistent with that incapability on o 
which be represents the Yahoos of ever acquiring, u; 
any culture, the virtues of the noble Houyhnbnms* ^ 

With respect to bis religon, it is a fact unquestion- 
able, that while the power of speech remained, be 
nued constant in the performance of his pi'iy**® *. 
tions 5 and in proportion as his memory failed, 
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Swift, were gradnally sliortcned, till at last lie could only re- 
■■■v ■ * peat the Lord’s prayer, which he continued to do till 
the power of utterance for ever ceased. Such a habit as 
this could not have been formed but by a man deeply 
impressed with a conviction of Che truth and impoitance 
of revelation. 

The most inexcusable part of Swift’s conduct is his 
treatment of Stellh and Vanessa, for which no proper 
apology can be made, and which the vain attempts of 
his friends have only tended to aggravate. One attri- 
butes his singular conduct to a peculiarity in his consti- 
tution; but if he knew that he was incapable of fulfill- 
ing the duties of the married state, how came he to tie one 
of the ladies to himself by the marriage ceremony, and 
in the most explicit terms to declare his passion to the 
other? And what are we to think of the sensibility of a 
man who, strongly attached as he seems to have been 
to both, could, without speaking, fling a paper on the 
table of the one, which “ proved (as our author expres- 
ses it) her death-warrant,” and could throw the other, 
bis beloved Stella, in her last illness, into unspeakable 
agonies, and never see her more, for only abjuring 
him, by their friendship, to let her have the satisfaction 
•F dying at least, though she bad not lived, his acknow- 
ledged wife?” Another apologist insinuates, upon some- 
thing like evidence, that Stella bore a son to Swift, and 
yet labours to excuse him for not declaring her his wife, 
because she had agreed at the marriage that it should re- 
main a secret from all the world unless the discovery 
should be called for by urgent necessity; but what could 
be meant by the term urgent necessity^ unless it alluded 
to the birth of children, he confesses that it would be 
bard to say. The truth we believe to be what has been 
^aid by Johnson, that the man whom Stella had the mis- 
fortune to lore was fond of singularity, and desirous to 
make a mode of happiness for himself difler«nt\from the 
general course of things and the order of ProvideotJe ; 
be wished for all the pleasuresof perfectfriendship, with- 
out the uneasiness of conjugal restraint. But with this 
elate poor Stella was not satisfied ; she never was treated 
as a wife, and to the world she had the appearance of a 
mistress. She lived sullenly on,' hoping that in time he 
would own and receive her. This, we believe, he of- 
fered at last to do, but not till the change of his man- 
ners and the depravation of his mind made her tell him, 
that “ it was too late.” 

The natural acrimony of Swift’s temper had been in- 
creased by repeated disappointments. This gave a sple- 
netic tincture to his writings, and amidst the duties of 
private and domestic life it too frequently appeared to 

shade the lustre of bis more eminent virtues. ^The 

dean hath been accused of avarice, but with the same 
truth as he hath been accused of infidelity. In detached 
views, no man was more liable to be mistaken. Even 
bis genius and good sense might be questioned, if we 
were only to read some passages of his writings. To 
judge fairly and pronounce justly of him' as a man and 
as an author, we should examine the uniform tenor of 
bis disposition and conduct, and the general nature and 
design of his productions. In the latter he will appear 
great, and in the former good; notwithstanding the 
puns and puerilities of the one, and the absurdities and 
inconsistencies of the other. 

Swift, a species of swallow. Sec Hxrundo, Orni- 
'WlOLdGT Index, 



SWIMMING, the art of suspending one’s self on 
water, and at the same time making a progressive mo- ■ — v— * 
tion through it. x 

As swimming is not natural to man, it is evident that SwimmioR 
at some period it must liave been unknown among the 
human race. Nevertheless there are no accounts of its 
origin to be found in the history of any nation ; nor are 
there any natioiis so barbarous but that the art of swim- 
ming is known among them, and that in greater perfec- 
tion than among civilized people. It is probable, there- 
fore, that the art, though not absolutely natural, will al- 
ways be acquired by people in a savage state from imita- 
ting the brute animals, most of whom swim naturally. 

Indeed so much does this appear to be the case, that very 
expertswimmershave recommended itto those who wish- 
ed to learn the art, to keep some frogs in a tub of water 
constantly beside them, and to imitate the motions by 
which they move through that element. ^ 

The theoiy of swimming depends upon one very sim-Dspendt 
pie principle ; namely, that if a force be applied to any 
body, it will always move towards that side where there ^ 

IS the least resistance. Thus, if a person standing in a 
boat pushes with a pole against the side or any other 
part of the vessel in which he stands, no motion will en- 
sne ; for as much as he presses in one direction with the 
pole, just so much does the action of his feet, on which 
the pressure of the pole must ultimately rest, push the 
vessel the other way : but if, instead of the side of the 
vessel, he pushes the pole against the shore, then only ^ 

one force acts upon it, namely, that of the feet ; which 
being resisted only by the fluid water, the boat begins to 
move from the shore. Now the very same thing takes 
place in swimming, whether the animal be man, qua- 
ruped, bird, or fish. If we consider the matter simply, 
we* may suppose an animal in such a situation that it 
could not possibly swim : thus, if we cut OS' the fins and 
tail of a fish, it will Indeed float in consequence of be- 
ing specifically lighter than the water, but cannot make 
any progressive motion, or at least but very little, in 
consequence of wriggling its body ; but if we allow it 
to keep any of its fins, by striking them against the wa- 
ter in any direction, the body moves the contrary way, 
just as a boat moves the contrary way to that' In which 
the oars strike the water. It is true, that as the boat is 
but partly immerged In the water, the resistance is com- 
paratively less than when a frog or even any other qua- 
druped swims ; but a boat could certainly be rowed with 
oars though it was totally immerged in water, only with 
less velocity than when it is notT When a man swims, 

*fae in like manner strikes the water with his hands, arms, 
and feet ; in consequence of which the body moves in a 
direction contrary to the stroke. Upon this principle, and 
on this onlj, a roan may either ascend, descend, or move* 
obliquely in any possible direction, in the water.' One 
would think, indeed, that as the strength of a man’s 
arms and legs is but small, he could make but veiy 
little way by any stroke be could give the water, const- 
. dering the fluidity of that element. Nevertheless it is 
incredible what expert swimmers will perform in this 
way ; of which Mr Forster gives a most remarkable in- 
stance in the inhabitants of Otabeite; whose agility, be 
tells us, was such, that when a nail was thrown over- 
board, they would jump after it into the sea, and never 
fail to catch it before it reached to the bottom. 

As to the practice of swimming, there are but few 

directions 
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Swimming directrons which can be given. vu^va^ic^ i 

'~"V* the natural dread which people have of being drowned ; 

and this it is impossible to overcome by any thing but 
accustoming ourselves to go into the water. With re- 
gard to the real danger of being drowned, it is but 
little f and on innumerable occasions arises entirely from 
the terror above mentioned, as will appear from the fol- 
lowing observations by Dr Franklin. 
ebtcrTa- ** the legs, arras, and head, of a 

iioB« by human body, being solid parts, are specifically sorae- 
pr Frank- what heavier than fresh water, yet the trunk, particu- 
!»• larly’ the upper part, from its hollowness, is so much 
lighter than water, as that the whole of the body, taken 
together, is too light to sink wholly under water, but 
some part will remain above until the lungs become 
filled with water j which happens from drawing water 
into them instead of air, when a person in the fright at- 
tempts breathing while the mouth and nostrils are under 
water. 

2dly, That the legs and arms are specifically lighter 
than salt water, and will be supported by it j so that a 
human body would not sink in salt water though the 
lungs were filled as above, but from the greater specific 
gravity of the head. ' or 

“ 3(lly, That therefore a person throwing himself on 
h.s hack m salt water, and extending his arms, may 
easily I, e so as to keep his month and nostrils free from 
breathing ; and l,y a small motion of his hands may pre- 

“itn" " t’/V’" any tendency to it. 

nn 1.^. k i » ">an throws himself 

thf™ r °l’r '•y » P™P" “‘ion of his hands on 
the water. If he uses no such action, the lees and 

till he^comes 

“ jthly. But if in this erect position the head ia V-Ane 

»<luprigh,'!’if%,XLad”"l!‘"'!'‘' 

the face looks upwards alftheT' *’*5*‘' '*'*t 

being then under wlter anX'i •'*7‘ “•* '’ead 

" a great measure supported' L'!r‘'.h. T*/*'“f."‘'y 



great measure supported hv i^ the f ^ 
above water ouite L 7 7 V‘^ face w,U re- 

higher evXy Cra ■>“ 

expiration, hut neXr so low m that th"^ ** ®'’®’y 

<^ver the mouth. “ ^ '^*‘®** may come 
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The jp-cat obstacle is belly, keeping the head and neck perfectly upright, the Swiaalif. 

breast advancing forward, the thorax inflated, and the ' 
back bent \ then withdrawing the legs from the bottom, 
and stretching them out, strike the ai ms forwards in uni- 
son with the legs. Swimming on the back is somewhat 
similar to that on the belly ; but with this diflerence, 
that although the legs are employed to move the body 
forwards, the arms are generally unemployed, and the 
progressive motion is derived from the movement of the 
legs. In diving, a person must close his hands together, 
and, pressing his chin upon his breast, make an exertion 
to bend with force forwards. ^Vhile in that position, bt 
must continue to move with rapidity under the surface} 
and whenever he chooses to return to his former situa- 
tion, he has nothing to do but bend back his head, and 
he will immediately return to the surface. 

It is very common for novices in the art of swimming 
to make use of corks or bladders to assist in keeping thf 
body above water. Some have utterly condemned the 
use of these } however. Dr Franklin allows that they 
may be of service for supporting the body while one is 
learning what is called the stroke^ or that manner of 
drawing in and striking out the hands and feet that is 
necessary to produce progressive motion* “But (says 
he) you will be no swimmer till you can place confi- 
dence in the power of the water to support yon : I 
would tlierefore advise the acquiring that confidence in 
the first place, especially as I have known several who, 
by a little of the practice necessary for that purpose, 
have in.sensibly acquired the stroke, taught as it wert 
by nature. 5 

“ The practice I mean is this: Choosing a P^**;**jJjJj*** 
where the water deepens gradually, walk coolly into 
till it is up to your breast : then turn lound your face 
to the shore, and throw an egg into the water, be- 
tween you and the shore ; it will sink to the bottom, 
and be easily seen there, if the water is clear. It must 
lie in the water so deep as that you cannot reach it to 
take it up but by diving for it. To encourage yourself 
in order to do this, reflect that your progress will ba 
from deeper to shallower water } and that at any time 
you may, by bringing^our legs under you, and stand- 
ing on the bottom, raise your head far above the waters 
then plunge under it with your eyes open, ihrowiof 
yourself towaids the egg, and endeavouring, by the ac- 
tion of your hands and feet against the water, to gd 
forward till within reach of it. In this attempt you 



•wimming, and fallinracclleS" * 

Have presence of m.nd sufficlif 

P'«nK'ng, »nd let the body uk. 

he might continue long 3i,reV„„/'''* Portion, 

help would come; for r Pechap, 

weight While immersed il verv »<l<litional 

ter siepporiing it ; though when {"'""^“'"xhle. Hie wa- 

» -ethwl 1 he method of lea^l:„ "'<*eed.« 

P®"®" walk into wafe^XT ‘‘'’"®"® = The 

‘cthebreasu He U tt" tot'd 

“atoUedoirngentlyoatbe 



will find that the water buoys you up against your inclir 
nation j and it is not so easy a thing to sink as you Ima^ 
gined *, that you cannot but by active force get down to 
the egg. Thus you feel the power of the water to sup- 
port you, and learn to confide in that power } whilt 
your endeavours to overcome it, and to reach the e^g» 
teach you the manner of acting on the water with your 
feet and hands; which action is afterwards used in swim- 
ming to support your head higher above water, or to go 
forward through it.” 

As swimming is a healthy exercise and a pleasant^ 
amusement, and as a dexterity iu it may frequently 
it in a man's power to save his own life and the lives 
his ft How-creatures, perhaps of bis dearest friends, it 
c*n neither be useless nor uninteresting to consider a few 
of the evolutions which a swimmer must be master 
that he move in any direction without difliculty, ww 
out danger, and without being unnecessarily 
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There are several different ways of turning one’s self 
in swinTming. You may do it in this way : Turn the 
palm of the right hand outwards, extend the arm in the 
same manner, and make a contrary movement with the 
left hand and left arm 5 then, by a gradual motion, in- 
cline your head and whole body to the left side, and the 
evolution will be finished. There is another way which 
is easier still : Bend your head and body toward that 
side to which you are going to turn. II you wish to 
turn to the left, incline the thumb and the right hand 
toward the bottom, bend the fingers of the right hand, 
stretch it out, and use it for driving away the water side- 
wise, or, which is the same thing, for pushing youreelf 
the contrai*y way. At the same time, with your left 
hand, the fingers being close, push the water behind 
you, and all at once turn your body and your face to the 
left, and the manoeuvre will be accomplished. If you 
wish to turn to the right, you must do with your right 
hand what you did with your left, and with your left 
what you d^d with your right. You must be careful 
when turning yourself never to stretch out your legs, 
and be sure that thc; water be so deep that you be in no 
danger of hurting yourself. 

When you are swimming on your belly, and wish to 
turn on your hack, draw your feet in quickly, and 
throw them before you ; stretch out your hands behind 
you, and keep your body firm and steady. Wlien you 
wish to turn from swimming on your back, fold your 
feet at once under your body as if you were throwing 
them lo the bottom, and at the same instant dart your 
body forwards, that you may fall upon your belly. 

In swimming, the eyes ought to be turned towards 
heaven. This is a most Important rule, and lo the ne- 
glect of it many of the accidents which befal swimmers 
are owing. For when they bend their eyes downwards, 
they insensibly bend their head too, and thus the mouih 
being too deep in the water, may admit a quantity of it 
in breaking’, besides, the more the body is stretched, it 
covers a greater part of the surface of the water, and con- 
sequently its speclKc gravity is less. Any person who 
will make the experiment will find it impossible to dive 
while he keeps his head erect and his eyes fixed on the 
heavens (a). 

The easiest posture in swimming is lying on the back. 
When you wish to swim in this posture, lay yourself 
softly oil your back, and raise your breast to the surface 
of the water, keeping your body extended in the same 
line. Put your hands easily over the upper >part of your 
thighs, and throw out your legs and draw them in alter- 
nately keeping them within two feet of the surface. In 
this way you may advance in any direction you please. 
You may perhaps not like having so much of your head 
under water j there is, however, no way of swimming 
•o easy, so safe, and so little fatiguing. If you wish to 
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swim with great rapidity, you may use your arms as well Swimn.in^r, 
as your feet j and you will find ibis the easiest way of ^ — * 

breaking the force of the waves. 1 1 

In swimming on the back, one may advance forward ad- 
as well as backward. For ibis purpose the body must^*^®^* 
be kept straight and extended j "the breast inflated, so 
that the hollow of the back may assume a semicircular 
form. The hands must recline over the upper parts of 
the thighs. It is also necessary to raise the legs one 
after another, and draw them in strongly towards the 
hams, and then leave thenr suspended in the water. 

This way of swimming is not only pleasant, but may 
serve to rest you when fatigued. . is 

When you are tired with swimming on your back and 
belly, you may swim on one side. When you wish 
do this, sink a little your leftside and raise your right j 
you will immediately find yourself on your left side. 

Move then your left hand without either raising or sink- 
ing it; you have only to stretch it and draw it hack, as 
in a straight line, on the surface of the water. Indepen- 
dent of the pleasure which this kind of motion will give 
you, you will have the satisfaction of seeing both sides 
of the river. 13 

It is possible to swim on the belly without the assist- W o't 
ance of the hands. For this purpose you must keep 
breast erect, your neck straight, a^d fix your hands 
hind your head, or upon your back, while yon move the assist- 
forward by employing your feet. This way is not with- «nce of tUs 
out Its advantages. It is an excellent resource when the^®^*^* 
arms are seized witji a cramp, or with any indisposition 
which makes it painful lo exert them. This in some 
cases may be preferable to swimming on the back ; for 
while in that attitude, one cannot si hi fore them with- 
out turning every instant. If one of \m»r legs be seized 
with a cramp, take hold of ii with the liaiul opposite to 
it, ami use the other hand and leg to advance or support 
yourself. 

A very ancient and graceful mode of swimming, isHowt* 
that of Swimming with the hands joined. When you *''•*” ’***^ 
wish to put this in practice, join your hands, 
the thumbs and fingers towards heaven, so that they 
may appear above the water; then draw them back and 
push them forwards alternately from your breast. This 
method of swimming may be useful in several circum- 
stances, but above all if you are entangled with grass 
or weeds. Your hands will then open a passage for 

.1 . 15 

As a person may sometimes have occasion to carry with \k€ 

something in his hand in swimming, which he is anxious hands 
to preserve from the water, he may swim easily with’^®^ 
one hand and hold a parcel in the other, as Csesar swam 
with his Commentaries at Alexandria; or one may swim 
with both hands elevated. To perform this well, the 
swimmer must raise his breast,and keepitas muebinflated 



(a) An interesting question occurs here, which deserves to be considered. Since the body, when spread upom 
the surface, can be supported with so little exertion, and frequently without any at all, as in swimming on th« 
hack, how comes It to pass that a pei-son when drowned sinks and frequently rises again some time afterwards? Th# 
reason i« this :• In the act of drowning, the lungs are filled with %vater, and consequently the body, being specifi- 
cally heavier, sinks. It is well known that the human body contains a great quantity of air: this air is at first 
compressed by the water ; and while this is the case the body remains at the bottom : but as soon as the air by 
Its elasticity endeavours to disengage itself from the compression, they body is swelled and expanded, becomea 
specifically lighter than the water, and consequently rises to the top. 



Digitized by 



S W I [ 

SwlnimiBg as be can, at tbe same time that he supports the arms 
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Q above tbe water. It must not be concealed, that this 
swimming is attended with some danger 
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j to one who is hot dexterous at the art \ for if one 
should imprudently draw in his breast, when his arms 
are raised, he would immediately sink to the bottom. 

^ When a man plunges into the water, and has reached 
to°the* 8 bottom, he has only to give a small stroke which his 

face after against the ground, in order to rise j but an expe- 

dimg. rienced swimmer, if he misses the ground, has recourse 
to ahother expedient, which is very pretty, and which 
has not been much considered. Suppose him at a con- 
siderable depth, when he perceives that he cannot reach 
the bottom. In such a case, he first puts his hands be- 
fore 'his face, at tbe height of his forehead, with the 
palms turned outwardly *, then holding the fore part of 
his arm vertically, he makes them move backwards and 
forwards from right to left •, that is to say, these two 
parts of his arms, having the elbow as a kind of pivot, 
describe very quickly, both the hands being open, and 
the fingers joined, two small portions of a circle before 
the forehead, as if he would make the water retire, 
which he in fact does y and from these strokes given to 
the water, there results an oblique force, one part of 
which carries the swimmer upwards. 

There are many artificial methods of supporting one’s 
Mlf in water, hut we have not room to describe them.— 
lliose w^ wish to sec a full account of them may con- 
sult the Encyclopidie Methodique, 

Swimming of Fish, A great proportion of the in- 
habitants of the waters have an air-bladder, by which 
they poise themselves. Their movemenU chiefly depend 
upon tboir tail. See Anatomy, Part II.: and Ich- 
thyology. 

- SWINDLER, a word which has been lately adopted 
into the English language, derived from the German 
word schxoindel, “ to cheat.” Swindling has now he- 
come so common in several of the great towns of this 
country, that it is unfortunately too well known to re- 
quire any description. 

SWINE. See Sus, Mammalia Index. 

Mineralogy Index 

SWINGING, a kind of exercise strongly recom- 
mended to persons in consumption by some pb^iciam 

orosTthe 1 ^ a- 
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Switzerland is bounded on the north and east by Grr- Smtm. 
many, on the south by Italy, and on the west by the land, 
departments of the Higher and Lower Alps, and the ‘ ' 

mouths of the Rhone. Its extent from east to west « 
computed at about 200 British miles, and Its breadth 
from north to south at about 130 British miles. Its 
area in square English miles is estimated at 23,000. ^ 

Before the French revolution, Switzerland contained j)ivui8B. 
13 independent cantons, and a number of small dis- 
tricta, which were dependent on the cantons. The in- 
dependent cantons were, I. Berne, including the Fays 
de Vaud : % Friburg ; 3. Basil) 4. Soleurej 
5. ScilAFFHAUSEN ; 6. ZuRICH *, 7. ApPENZEL ) 8. 
Lucerne ) 9. Zuc ) 10. Schweitzj ii. Under- 



WALDEN \ 12. UrI *, 1 3 . GlARIS. 

After the conquest of the country by the French, it 
was divided into 21 cantons, which were reduced to 19 
by the annexation of some districts to France ) and 
since the peace in 1815 they have been increased to 
2 S by the restitution of the ceded districts, and the ad- 
dition of Geneva to the number. The following table, 
from Crowe’s View of the Powers of Europe (1818)^ 
shews the extent and population of each. 



Zurich, 

Berne, 

Lucem, 

Uri, 

Schwitz, 

Underwald, 

Glaris, 

Zug, 

Frihurg, 

Soleure, 

Basil, 

Scbafi*liRU8en 

Appenzel, 

St Gall, 

Grisons, 

Argau, 

Thurgau, 

Tessin, 

Vaud, 

Valais, 

Neufcliatel, 

Geneva, 



In English miles 



Extent in fqu«fe p^pni.iios. 
German miles. 


51 


182,080 


184 


291,600 


4* 


99’972 


.11 


14,60a 


28,900 


21 


21,200 


18 


24,000 


6 


* 4*750 


42 


89,60a 


*9 


48,600 


*3 


49,200 


10 


30,000 


II 


55 , 000 - 


58 


130,000 


*73 


73,000 


39 


143,000 


. 23 


77 * 09 * 


82 


88*793 


86 


141,676 


**9 


62,809 


20 


50,000 


6 


40,000 






1079 
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' occasion of the force with which t^ 

“!• "f ... .f 

09 district of l.. 

composed of seveWlTm'lA^V’^^’ 

governed Kv or cantons, each 



Bo- 



ons district of the south of Eu^ f^ 
composed of several independent^ra/”™*"® “ 
governed by Its own coumH and '“"tons, each 

Me body by a federal constitnttl ’ *"‘® 



Switzerland is the most mountainous country in — - 
rope. Both on the mountains and in tbe valleys the aiP 
is extremely cold in winter 5 but in summer it is very 
pleasant, cool, and refreshing in the former, but exces- 
sively hot in the latter. Prodigious masses of ice and 
snow often fall from the mountains in winter, and do • 
great deal of damage ) and most of the streams ao® 
vers take their rise from the thawing of the ice an 
on their sides and tops. - , 

Hie lower parts of Switzerland are very 
and fertile, being diversified with vineyards, corn-fid**** 
aieadows, and pastuxe-grounds. Many petrifactions^ 
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•witzer- f^a botb amaug theae aai the others, with a varietr 
^_ho^of fMsils. The sands of the rivers yield gold dust, pa^ 

'--v--ucul«Iythose of the Rhine, the Emmet, and theC, 

the Ifeuss, the Arvo, and the Inn. ’ 

be brittr‘“thVo ‘l’*'* ““*‘7 f»““d to 

be brittle, the only mines that are worked are a few 

rveTis 5*^*® of Switzerland they sow 

sorto iT™ at" l'** i’ e®"*’ of '’"iooo 

sorte are alw produced by some of them, with a varietv 

nwally plenty; m some places, however, thev are 
Obli^d to barn sheep’s duno, and in otill 1 t7.a"r 
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Lake*. 



JCAnguagc, 

religion, 

Sec* 



Manufac- 
turet and 
trade. 



O 

Character 

ffthe 

?wiss. 



^rpn with snecess, The-SwiLS tTeTr S 
subsistence from their flocks and herds of cattle thmh 
« summer graze on the mountains. Their che^t 
much esteeiiM^ especially that of Berne aud Griers in 
numbers of horses are 

esin have their sources in this country. The l. y.^ are 

N^feSTi ohjof «« those tfGe^:^ 

wSr Bo^ ;• Constance, and 

aTiT^ ;h ^ '*'^*0 “•“ood with fish, and 

S ^ I* Switzerland is nit so 

jwpulous as many countries in Europe, but is more so 

r"’ “d ia reX weU 

ft SuT'"**""® nseIeL::|l‘ 

in spohep here is the German 

Mrt^ At “ *d»‘”are transacted ; but in thosi 
oountry that border on Italy or France a 
^upt French or Italian prevails. The two ntado 

For the educatioi: fcth th^^" 

Basle, and academies a^t Zurich R ^ t 
Geneva: besides ovmnae* “» I^awsanne, and 
in the Popish and ^^1“;“",“ “hoi® illustres, both 
societies among them for the also 

man language, and the sciences?*’™’'®™®"* 

linen ofre?aU.“r??;Uce‘”Le^ 
stockings, neckcloths, cotton stut’ “oA 
chiefs, silks of several sorts iri ^i I? handker- 
variety of 

all sorts, eartlien ware« nArcvaai • P^P®r» leather of 
and other Iiard wares, &c. Tim U-aZ^orS^*^*!^^’ j^ocks, 

ports are considerable- • ’ “"•* *'““*> “>e cz. 

g«in and salt with soL A ^ ® “"*'?"*/ ."f "'dcUy 
there is probablv a lanrc h 7®"®*” ®“d -Aaiatic goods, 
some parta of Sw'taerS d ® 1“ 

tuary laws. ^ ^ *® resti-aioed by sump- 

peopfrjAlrerrero^he*’ ‘'““P'*»l>Ie, hardy 

VoL. Part I. ^ oogagements, friendly and 

'I- 



whosenationJ?h^teffrb?tteeLi?h”^" in Europe Swiuer- 
are generally tallVohei , „ ‘heirpersons they land 

able 10 convewatiou. Fe w^f the nets ^ *?*’®*^‘ 
ably poor; manv of th^m Peasants are miser- 

Protc4int cantoL Ld^!7,*7w®''’ f si*'ially *u the 



TT- A ^ ^ places, however, thev are r„ »i J! -Dorne 



latut outline ot the nmory 

^"'s 3iS."K’S”£f’£Hr 

rikAil'" 2;.2i 

y the Allemanui, was invaded by the Huns or uJ^r. 
who in particular ravaged the abbey of St Gab at^h?^ 
famous for its power and its literature Th« 
”o“tre'ycai*g2®8*^s'’^ Conrad king of Bui^goudy, 

a. ..U, 44 , ,u 

two German empire, and In the 

to rtetlVCKl?*' '®'®"® 

struggles of the Swiss with the bouse ofTuTS^* thLe 
g orious struggles which finally terminated in the com* 
plete emancipation of that brave people, and in thi 
formation of a confederacy which continued to be the 
admiration of Europe for nearly five centuries Tli« 
transactions which mark this contest between the inbt 
biUnts of a small district and a mighty monarch and 

ifarTell” " ‘''f ‘‘®r“™ Srcut^champion’wik 

shaTl ler’f®™ A™"" “f *'c»ders. We 

shall thwefore only give a short account of the govern- 

ment and institutions of tlie Swiss cantons, as tberexist- 
ed previous to the late revolution, and shall conclude 
the^Frencb "“if ‘A*®*^ "ucrative of the proceedings ,f 

the'siA."®7 ‘“-‘^® 8“''“"“®“t and constituU?n ofConitita- 
them we So remarked that some of*’'’" 

them were aristocracies and some democracies. In the^'^*** ®“* 

former, both the legislative and ezecutive power wore .T‘i.7®”* 

their respeetj^ve names. In the ethers, the legislati™ 
power WM lodged lo the whole body of the people and 
every male above i6, whether master or serranrhad a 
vote in making laws and in the choice of magistrates 
For what concerned the whole Helvetic bod^, there' 
were diets ordinary and extraordinary ; the formw we™ 

Y held 
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Smtx«- heia annnnlly, and the others on particular It 

land# cies j and both were summoned by the city of Zuneb, 



cies ; ana noin were sunimum-u uj me eitj ui c^uaavaj, and so intimately connected with trance, by its posjt 1 ^ 

which appointed the time and place of their meetings, by perpetual alliance, by commerce, and paru^ y 

Besides the general diets, since the Reformation there language, should escape the influence of the prin p Onp*^ 
were particular diets of the two religions, at which all of iu revolution, when states far more 
public affairs of consequence that regarded the two stinct were strongly imbued with their spirit. 
parties were treated separately *, for though a sense of previous to the epoch of the French ibe 

their common interest obliged them to study the main- parts of the Swiss confederation had ^en I e sea 0 pf^nckrt 
taining the league and union, yet it is certain that the civil discord, and popular murmure. In some can on pabUe. 

• • the indignant spirit of the subject had led him 0 revolt 



?• 



mutual confidence between the cantons was m some 
measure lost through the zeal of each party for their 
articular opinions, especially of the Roman Catholics, 
['he annual general diets were held always at Frauen- 
field or Baden, principally to regulate the affairs of the 
common baillages. Lucerne took the lead of the Ro- 
man Catholic cantons, being the most powerful of that 
denomination j but Zurich, thougti less powerful than 
that of Berne, took the precedence of all the other can- 
tons, both Protestant and Popish. These cantons did 
not make one commonwealth, but were so many inde- 
]>endent states, united together by strict alliances for 
their mutual defence. The extraordinary diets or con- 
gresses were held at Aldorf. Cach canton usually deputed 
two envoys, both to the ordinary and extraordinary, 
to which also the abbot and the town of St Gal, and 
the town of Biel, sent representatives. To the 1 3 can- 
tons belonged in common 21 baillages, 2 towns, and 
a lordships. The allies, as they were called, were the 
abbot and town of St Gal, the three Grison leagues, 
the republic of the Valais, the towns of Muhlhausen and 
Biel, the principality of Neuenburgh, Geneva, and the 
bishop of Basle. Of these, the abbot and town of St 
Gal, and the town of Biel, were regarded as members 
of the Helvetic body, but the rest only as allies. 

The public revenues were in general very incon- 
siderable, and since the peace in 1815 have been com- 
puted at 430,000! sterling, arising chiefly from the usual 
regalia, appropriated every where to the sovereign, the 
demesnes, and public granaries, voluntary contributions, 
the sale of salt, and a land-tax 5 in the Protestant can- 
tons, trom the church lands also that were seized at the 
reformation. Except in Zurich, Bern, Basle, and 
Schaffhausen, where the people are more industrious, 
have a greater trade, and are richer than in the others, 
they defrayed only the ordinary charges. 

The cantons never kept any standing troops except 
for a few garrisons 5 but their militia 4s reckoned to 
be the best regulated of any in Eo^pe Le„ l,e 

cantons were allowed To I;... * 

foreign winces .n.t ‘o engage in the service of such 

cantons, or with whoin th'cv 'j “**'*"“ 

Blent. Siich states ^ 
spective cantons, were^lloweVt^mak 

K'‘auh’'"'“"“"'^ «h«t7ulh r'oV yeal'Ve 

•ervice, Switzerland ways returning from foreign 



against what he deemed the oppresive administration 
of the ruler-, in others, the distinctions which exist in 
society, and which form the different classes of privi- 
leged and unprivileged individuals, were strangely an 
inversely distributed. The French revolution, declar- 
ing the principle of equality, found a wide pradisposi- 
tion among the subjects of the Swiss confederacy 0 
embrace the cause, and as strong a resistance on I 
part of the governors, who were deeply intereste in 
opposing the progress of opinions so immediately su 
versive of authority. Conscious that with such a system 
no brotherhood could be cherished, many of the e 
ing cantons kept themselves in a state of watclifotaess, 
bordering on hostility, against the principle estab is c 
by the French national assembly. But with so power- 
ful a sanction, the frowns of power were *"*”^***J*- ° 
calm the murmurs of discontent 5 and claims, whic 
or policy had hitherto shut up in silence, were now pro 
duced, with confidence 'that they would be admitie 
from the sentiment of fear, if not of justice. 

Among those who were most active in demanding a 
review of their grievances were the inhabitants or 
French part of the canton of Berne, known by the na^ 
of the Kys-de-Vaad. The nobles and the. higber 
classes of this province had long transmitted to t eir 
children a hereditary hatred of the government 0 
Berne. This disaffection was not concealed } nor 
it singular that the desire of change should operate on 
the titled and the rich, while they saw iheir po itic ^ 
existence depending on the will ol a self-elected sove^ 
reign, and their provinces snbjected to the administra 
tion of an emissary of those whom they considerc a 
usurpei-s of their rights. . 

But however strongly the sensibility of the subjec i 
habitants of the Pays-de-Vaud was excited by this po« 
tical degradation, they were compelled to submit, or 
brood over their grievances in silence. They were 1 
capable of procuring redress by force } and the 
burghers of Berne were too firmly seated to regar | 
remonstrances of impotent claimants, or to listen to > 
murmurs of discontent. Partial insurrections agains » 
governments of certain cantons had often taken place i 
Switzerland. These disorders had sometimes been su^ 
pressed and punished with the interposition of the 
bouring cantons, where the danger was not excessive, 
but when these insurrections wore the serious ®*'**^*^lf 1 
of rebellion or revolt, the whole confederation ^ 

against the conspirators. France before the revo u 10 
had even lent its aid to the suppression of those domes 
quarrels, and had become the instrument of 
to the insulted sovereign \ so that, whatever was l >e 
gree of oppression, or whatever the desire of resistan » 
redress was become hopeless, and change impossi c. 

It was chiefly among the classes of burghers an ar 
zans who inhabited the towns, that discontent 
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Swuer- ruling power prevailed. The peasants, less oppres- 
laad. sed, because more ignorant of their rights and privileges, 

^ not only did not themselves oppose the aggressions of the 

chief men in power, but even assisted them in quelling 
insurrections which arose among their rival classes. 

All writers agree in the existence of vexatious and 
oppressive abuses among all the governments of the Swiss 
cantoris, at the time of which we are now writing. The 
despotism of their institutions j the abuses of election to 
sovereign councils \ the daily and encroaching spirit of 
authority 5 the overgrown influence of patrician fami- 
lies j the striking inequality which prevailed, even on 
this basis, of aristocratical power} the monopoly of places 
of profit to the exclusion of worth and talent *, the unde- 
fined limits of proconsular administration } the want of 
encouragement to the arts and sciences } the neglect of 
education among those who were destined to rule, the 
void of which was filled up by idleness, arrogance, igno- 
rance, and dissipation,— are so many features presented 
by writers of different characters and discordant senti- 
•roents, to fill up the picture of this vaunted region of 
happiness and liberty. 

The severity exercised by the government of Berne 
over those inhabitants of the Pays-de- Vaud who had as- 
sembled on the 14th of July 1791, to commemorate the 
taking of the Bastile at Paris, and express their appro- 
bation of the French revolution, had created in the 
minds of the French people sensations of jealousy to- 
wards their Swiss neighbours} while the disbanding 
and dismissal of the Swiss regiments in the service of 
France, had contributed to exasperate the government 
of the cantons against the new republic. 

AM the cantons, except that of Berne, appeared for a 
long time disposed to preserve a neutrality towards re- 
volutionary France'} but that canton, under pretence of 
supporting the people of Geneva against the aggressions 
of the French, first displayed an avowed hostility, and 
marched a body of 15,000 troops towards the frontiers 
of the French republic. The true cause of this move- 
ment in the canton of Berne, has been by others stated 
to be the hopes entertained by some individuals of that 
government, of sharing in the plans of emolument and 
preferment which were expected to arise on the re-esta- 
blishment of monarchy in France. The mutual jealousy 
subsisting between the Swiss cantons and the ruling 
power in France, was heightened by the protection 
given by some of the cantons to the French emigrants, 
and by the correspondence which others of the cantons 
had held with the bloody tribunal of Robespierre. Af- 
ter the retreat of the allied armies from the frontiers of 
France, the Swiss found it politic to make at least a 
show of amity towards the victorious republic } and ac- 
cordingly recognised the existing government of the 
republic, and openly received M. Barthelemy as its 
charge d'affaires. Still, liowever, the sincerity of the 
cantons was justly doubted by the French directory, 
who appear to have long formed designs against the in- 
y dependence of Switzerland. 
rie-Va^d*' directory, confirmed in power, and relieved from 

oceopied controul of a popular legislature, hastened, towards 
Jythe the close of the year 1797, to put in force their pro- 
aiiao 17 8 subjugating the Swiss republics. The first hos- 

* tile movement on the part of the French, was to take 
possession of the Helvetic part of the bishopric of Basle, 
under some frivolous pretence, and contrary to an, ex- 



press treaty concluded with the Swiss in the year 1792. Switzer- 
Either too weak or too prudent to resent this infraction land, 
of their rights, the Helvetic body still flattered them- ' ’”'v ' 
selves with an amicable termination of their difference 
with France } when an insurrection, which broke out 
in the Pays de-V and ^ probably through French instiga- 
tion, or at least through the influence of French piin- 
ciples, afforded a fuller pretext for the overthrow of the 
government. In the month of December, the French , 
directory thought proper to interfere in this domestic 
dispute, and demanded from the government of Berne, 
what they termed the restoration of the rights of that 
people, and the assembling of the states of t^ Pays-de- 
Vaud in their ancient form. This demand they imme* 
diately prepared to enforce by arms } and General Me- 
nard was ordered to march, with a body of 15,000 
men, to support the claims of the petitioning party in 
the Pays-de-Vaud. The designs of the French were 
for the moment frustrated by the timidity or generosity 
of the supreme council of Berne. On the 5th of Janua- 
ry, 1798, they issued a proclamation, enjoining the ci- 
tizens of the Pays-de-Vaud to assemble in arms, to re- 
new the oath of allegiance, to proceed immediately to 
the reform of every abuse in the government, and to 
assert and re-establish all their ancient rights. A com- 
mission had been previously appointed at Lausanne, for 
determining on the claims of the petitioners, and for 
reinstating the country in its former tranquillity. From 
what causes it happened, we have not as yet been cor- 
rectly informed, but the proceedings of the commission 
seemed involved altogether in embarrassment and delay. 

The people became impatient, and the insurrection at 
once broke out into actual hostility. The castle of 
Chillon was seized by the Insurgents } and the commo- 
tions which took place in the southern districts of the 
province appeared no less formidable. The government 
of Berne now determined to reduce the insurgents by 
force } and a body of 20,000 troops, under the com- 
mand of Colonel Weiss, was dispatched to disperse 
them. Whether the lenient measures pursued by this 
general, were consistent with sound policy or not, it is 
impossible, from the materials which have hitherto fal- 
len under our inspection, to determine. Suffice it to 
say, that though it Is not certain that more precipitate 
movements would have saved the country, yet his inac- 
tivity undoubtedly served to increase at once the power 
and the audacity of the insurgents. Thus situated, the 
approach of the French decided tl»e -contest. On pas- 
sing the boundary, Menard dispatched an aide-de-camp, 
attended by two hussars, to General Weiss, at Yverdun} 
on their return, a fatal affray took place at the village 
of Thierens, in which one of the hussars was killed. 

Who were the aggressors in this unfortunate business is 
not correctly ascertained, but it was regarded by Me- 
nard as a declaration of war. His troops Immediately 
advanced, while those of Weiss retreated, and the 
whole of the Pays-de-Vaud was, by the beginning of 
February, in the possession of the French. 

The government of Berne still hoped, it appears, to 
avert the destruction which now seemed to await them } 
the centinels who had killed the hussar at Thierens 
were delivered up, and fresh negotiations were entered 
on. In the mean time, however, new insurrections 
were planned In different parts, and the revolutionary 
mania appeared to increase. In the seditious assemblages 
Y a on 
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on these occasions) the French envoy, Mengaud, was 
observed to take a decided part \ and, on the 2d of 
Januaiy, he formally reclaimed some persons who had 
been arrested for treasonable practices by the govern- 
ment of Berne, as the friends and allies of the French 
republic. To this reclamation the government of Berne 
paid little attention ^ and the standard of revolt having 
been erected at Aiaii, they determined on effective 
measures for its suppression and their own defence. 
The Argovtan militia marched to Aran ; the town and 
province were immediately reduced, and the leaden of 
the insurrection were taken into custody. 

War now appeared inevitable. To conciliate the 
minds of the people, and induce tliem more freely to 
war bn the lend their assistance, the government of Berne decreed, 
that 52 deputies from the principal towns and communes 
should be added to the supreme council ^ and, on the 
2d of February, these new deputies took their seats. 

A general reform of ail the abuses of the government 
was the first resolution agreed on in their deliberations ; 
and the example of Berne was followed by the cantons 
of Lucerne, Fribourg, Soleure, Scbaffiiausen, and Zu- 
rich. 

While, in this state of things, fresh negotiations were 
commenced with the French directory, a defensive force 
of about 20,000 men was collected. The other Swiss 
cantons dispatched their quotas to the defence of Berne, 
which amounted to about 5500 men. A truce had 
been concluded with the French general in the Pays- 
tle-Vaud, where an officer of the name of Brone had 
succeeded Menard in the command. The truce was te 
have expired on the ist of March •, but General d’Er- 
lach, fearful lest the spirit of his troops should slacken, 
demanded, on the 26th of February, positive orders to 
put his army in motion, and the council immediately 
made a decree to that effect. The plan of the campaign 
was now arranged by M. d’Erlach, and notice bad 
been given to the posts that hostilities xvere to com- 
mence on the evening of the ist of March j when the 
movements of the Swiss general were frustrated by the 
repeal of the decree which bad been so hastily passed, 
and the uegotiaUon was renewed with the Frewh com! 
mander. 

M. aiallet du Rn asserts, that the French general 
Brune, had agreed to prolong the truce for 30 hours: 
hot, on the 2d March, the castle of Dornach, at the 
northern extremity of the canton of Soleure, was at- 
tacked and carried by the French j and at the 



time, 13 000 men were marched under the toUs of*S! 

K “S ite 'is 

sooner assembled in arms® tb.„^i,’ *" c f 

solved the governmenr^n! " ^ themselves dis- 

ed for the 

Bruiie ; and to facilitate a I®"®'** General 

“sued to dismiss the armv J? w»s 
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Unsatisfied with this concession, the French general 
insisted on the town receiving a French garrison. In 
the mean time all was confusion, both in Berne and in '' 
the army f the left division of which had mutinied, de- 
serted their posts, and put to death some of their offi- 
cers. By desertion, the Siviss army was now reduced 
to 14,000, to which might be added the nndUciplined 
rabble which the Landstburm had called forth. About 
80CO of the icgular forces were stationed at Neweneg, 
and 6400 held the position of FTaoenbrun, against which 
General Schawenbourg advanced from Soleure, at the 
liead of 18,000 men On the rooming of the 3th 
MarOh, both posts were attacked by the French, ind a 
momentary success seemed to crown the valorous ef- 
forts of the division at Neweneg ^ but those stationed at 
Frauenbrun were, after a vigorous resistance, obliged to 
retreat ^ M. d'Erlach rallied his men at Uteren, where 
a second engagement took place, but with no better 
success on the part of the Swiss. At Grouboltz, how- 
ever, they again made a stand, whence they were driven 
to the gates of the capital, where they were completely 
routed. The Swiss, in this engagement, lost 2000 m 
killed and wounded 3 while the loss of the French was 
about 1800. 14 

On the evening of the 5th, General Brune entered Berne «• 
the city of Berne by capitulation. The 
Swiss army stationed at Ntweneg and Gnminen lytreat- 
ed 3 the soldiers of this last column, in despair, put 
their officers to death ; and tlie unfortunate d’Erlach, 
in flying from the field of battle, was murdered by bis 
countrymen and soldiers. 

The submission of nearly the wliole of Switxerlaiw 
followed the defeat of the Bernese. The democratic 
republics, however, still made a glorious stand, defeat- 
ed General Schawenbourg, and forced him to retire with 
the loss of 3000 men. , * 5 . 

The Swiss confederacy, after this revolution, changed Hel«w 
its constitution, and even its name. Provisional 
ments, under the direction of the French genei*als, were 
Established in the different districts, and the whole as- 
sumed the name of the Helvetic republic. Contribu- 
tions were levied as usual, by the French commission- 
ers 3 and some shocking enormities are reported to 
been committed, chiefly by the army of the Rhine 3 



the divisions which belonged to the army of Italy 
said to have conducted themselves with superior buin»*and 1199 “ 
nity and justice *. . . r sin- 

in the beginning of 1802, a new constitution 
framed for the Helvetic republic, under the direction 
of Bonaparte. Its leading features are as follows. 

The Helvetic republic is one. Every citizen ha* • 
rlglit of settling in any canton of the republic, and cl 
exercising all the civil and political rights in the sam® 
manner as the citizens of the canton. 

^ Berne is the capital of Helvetia. The Helvetic ter- 
ritory is divided into 21 cantons. The ecclesiastics 
property, in general, can be employed only for c»ta- 
blUhraents of religious instruction, or of charity. 

Ihtre is a central administration of the republic tor 
the exercise of the national sovereignty, and an 
mslration of the cantons. The administration of the 
cantons is composed of a diet and a senate. The die 
18 formed by the union of representatives from all t e 
cantons, in the following proportions,— Berne, six j 
rich, two 3 Lucerne, five 3 Uri, one 3 Schweitz, tbi^l 

^ * Undcrwalden> 
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Swiizer- Unclerwaldcn, one ; Zuc, one *, Claris, one ; Soieure, 
laud two j Fribourg, three ; Basle, Iwoj SchafThauscn, onej 
II Appeniel, one 5 St Gal, four ; Turgovia, two j Ar- 
Sword. Baden, two 5 Vaud, four ; Grisons, one*, 

Tessin, three } Valais, two. The members of the diet 
remain five years in office. The diet is to assemble re- 
gularly every year on the ist of March. It shall be ex- 
traordinarily convoked by the senate when the majority 
of the cantons requii*e it, or when itself shall judge that 
measure necessary. The president of the diet shall be 
the landamtman who is not in office. He has a casting 
vote, in case the votes shall be equally divided. A de- 
putation of four members from the senate shall assist at 
the diet, but without having a right to vote. 

The senate is composed of two landanitinans, two 
stadtholders or lieutenants, and 26 counsellors. Each 
canton must have at least one member in it. The se- 
nate forms the projects of laws and regulations, and sub- 
mits them to the sanction of the cantons. The two 
landamtmans and their lieutenants have the direction 
of foreign affairs. The senate names and recalls diplo- 
matic agents, on a proposition from the landamtmans. 

Though France had not formally abolished the inde- 
pendent government of Switzerland, she exercised an 
influence in the affairs of the cantons, which left the 
diet little substantial power. From this influence Swit- 
zerland was delivered on the overthrow of the French 
power in 1814. The territories forced from her were 
restored, and Geneva was added to the list of can- 
tons. Whether any change has subsequently been 
made in the internal or federative government we have 
not yet learned. 

SWIVELS, a kind of ring made to turn round in a 
staple, or other ring. These are used when a ship lies 
at her moorings j also in tedders for cattle, that they 
may turn round witho|^t unwarping the tedder. 

SwivEL-CannoTit is a small piece of artillery be- 
longing to a ship of war, which carries a shot of half a 
pound, and is fixed in a socket on the top of the ship's 
side, stern, or bow, and also in her tops. The trun- 
nions of this piece are contained in a sort of iron crotch, 
of which the lower end terminates in a cylindrical pivot 
resting in the socket, so as to support the weight of the 
cannon. The socket is bored in a strong piece of oak, 
reinforced with iron hoops, in order to enable it to sus- 
tain the recoil. By means of this frame, which is cal- 
led the sxvivel, and an iion handle on its cascable, the 
gun may be directed by the hand to any object. It is 
therefore very necessary in the tops, particularly when 
loaded with musket-balls, to fire, down on the upper 
decks of the adversary in action. 

SWOONING. See Medicine, N° 274. 

SWORD, an offensive weapon worn at the side, and 
serving either to cut or stab. Its parts are, the handle, 
guard, and blade } to which may be added the bow, 
scabbard, pummel, &c. 

Sword of State, which is borne before the king, 
lords, and governors of counties, cities, or boroughs, 
&c. For or before the king, it ought to be carried iip- 
right j the hilt as low as the bearer’s waist, the blade 
up between his eyes. For or before a duke, the blade 
must decline from the head, and be carried between 
the neck and the right shoulder. For or before an 
carl, the blade is to be carried between the point of the 
shoulder and the elbow j and for or before a baron, the 

'V 



blade is to be borne in the bend of the arm. This ce- Swoid 
reraonial form no less denotes the dignity of a governor || 
than the coronet set on his coat of arras. , Sye ne. 

SwoRD - Ftsh . See Xiphias, Ichthyology Index, ^ 

SWORN BROTHERS {fratres juratt), persons who, 
by mutual oath, covenanted to share each other’s for- 
tune. Formerly, in any notable expedition to invade 
and conquer an enemy’s country, it was the custom for 
the more eminent soldiers to engage themselves by re- 
ciprocal oaths to share the rewards of their service. 

This practice gave occasion to the proverb of sworn 
brothers or brethren in iniquity, because of their divid- 
ing plunder and spoil. 

SYCAMORE-tree. See Acer, Botany Index, 
SYCOPHANT, an appellation given by the an- 
cient Athenians to those who informed of the expor- 
tation of figs contrary to law and hence it is still 
used in genei*al for all informers, parasites, flatterers, 
cheats, &c. 

SYDENHAM, Dr Thomas, an excellent English 
physician, was the son of William Sydenham of Win- 
ford Eagle in Dorsetshire, and was bom there about 
the year 1624. He studied at Magdalen-balt, Oxford; 
hut left that university when Oxford was garrisoned for 
King Charles I. and went to London : where, becom- 
ing acquainted with Dr Thomas Cox, an eminent phy- 
sician, that gentleman pei*suaded liim to apply himself 
to the study of physic ; accordingly, after the garrison 
was delivered up to the parliament, be retired again to 
Magdaicne-hall, entered on (he study of medicine, and 
in 1648 was created bachelor of physic. Soon after, 
he was made a fellow of All-Souls college, ancl conti- 
nued there several years ; when leaving the university, 
he settled at Westminster, became doctor of his faculty 
at Cambridge ; grew famous for his practice ; and was 
the chief physician in London from the year 1660 to 
1670 ; at which period he began to be disabled by the 
gout. He died in 1689. His works are highly esteem- 
ed both at home and abroad. He was famous for his 
cool regimen in the small pox ; for giving the bark af- 
ter the paroxysm in agues; and for his use of laudanum. 

He regulated his practice more by his own observations 
and inquiries, than by the method either of his prede- 
cessors or contemporaries. 

SYENE, an ancient city of Egypt, situated, accord- 
ing to Mr Bruce, in north latitude 24® o' 45". Pliny 
and Strabo both say, that it lay directly under the tropic 
of Cancer. Whether Mr Bruce’s authority be' suffi- 
cient to overturn the evidence of Pliny and Strabo, we 
shall leave to others to determine. 

Syene is remarkable for being the place where the 
first attempt was made to measure the circumference 
of the earth. This was done by Eratosthenes, whom 
Ptolemy Euergetes had invited from Athens to Alex- 
andria. In this attempt two positions were assumed, 
viz. that Alexandria and Syene were exactly 5000 sta- 
dia distant from each other, and that they were precise- 
ly under the same meridian ; but both these are denied 
by Mr Bruce, who has made many observations on the 
subject which our limits will not allow us to take notice 
of at present. He tells us, that there is at Asum an 
obelisk erected by Ptolemy Euergeles, the patron of 
Eratosthenes, without hieroglyphics, directly facing 
the south, with its top first cut into a narsow neck, 
then spread out like a ian into a semicircular form, . 
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Vk’ith pavements cnrlonsly levelled to receive the shade, 
and make the separation of the true shadow from the 
* penumbra as distinct as possible. This is supposed by 
Mr Bruce to have been constructed with a design to 
▼ary the experiment of Eratosthenes with a larger ra- 
dius*, and the inquiry concerning the dimensions of the 
earth, in our author’s opinion, Was the occasion of many 
obelisks being erected in this kingdom j a demonstration 
6f which is, that the figure of the top is varied ; being 
sometimes very sharp, and sometimes a portion of a cir- 
cle, in order to get rid of the great impediment arising 
from the penumbra, which makes it difficult to deter- 
mine the length of the shadow with precision. It-is 
now called Assouan, 

SYLLA, Lucius Cornelius, was descended from 
the illustrious family ot the Scipios. His behaviour in 
his younger years by no means corresponded with the 
excellent education which he had received. But de- 
bauchery, instead of bringing along with it infamy arid 
tuin, its usual attendants, served only to increase the 
wealth of this fortunate Roman ; for Nicppolis, a rich 
courtezan, whose aflectionsbe had gained, left him heir 
to her great estate.— He learned the art of war under 
Marius, whom he attended to'Numidia in quality of 
questor. Though hitherto unaccustomed to aims, he 
became in a short time the most skilful soKlier in tlie ar- 
my, while by his polite and obliging behaviour he gain- 
ed the love and esteem of every body. His courage and 
dexterity contributed a great deal tmvards the success 
Ot the ivar ; it was his eloquence in particular that per- 
suaded Bocchus to deliver up Jugurlha. He served af- 
terwards in the Social war, where his actions entirely 
eclipsed those of every other commander. As a re- 
ward for this conduct he waa raised to the priclorship 
It IS pretended by some that Sylla purchased this digni- 
ty | and that When' he^threatened one day to make use 
ot the powers of dffice against Strabo the father of 
Bornpey, that Roman replied with a smile, “You are 
m the nglitlo say so j your office is certainly yours, 
since you purchased it.” Be this as it may, aftVr the 
conclusion of the Social war he was made consul and 
soon after declared general of the army which was to 
Mithndates king of Poutus. Mariu«, at 
that time the most renowned of the Roman generals ex- 
pected that the management of this war would L 
been committed to him, and was therefore much ex7s^ 

The people were per- 
suaded by his intrigues to reverse the former aZII ^ a 
substitute him in place of Sylla Unor. iK* f 

officers to ,.L the 

bjUa by this time had gained over th»» air ^ ^ 
instead of obeying the deerp» nf j who, 

officers, and intreated Sylla triead^K*’ 
to Rome. Accordincrlv Lo them instantly 

liand, slew Sulpicius U,e ionsu" obK 
new-modelled the laws and afi. Manus to flee. 

East, and immediareU uia " ^®."’"''’*'' t'*® 

city, together with the^rest of 
'the power of Mithridates H ^*‘**®” *«to 

tyons, who were asltbieda^^ to the Ampbic 

the gold which was denn<$:t A • f P^"» to send him all 
heca^use he sJod S f 

same time, to restore if n J promising, at the 

WhenheU^Sj ^eam war. 

air of raillery, that he ® »■> 

}, no ttow no longer deapaired of vie 



tory, since llie gods ihcmselves furnished him with mo- 
ney to pay his troops. Famine soon obliged the Athe- 
nians to think of a surrender. Their ambassadors wait- 
ed on Sylla, and began to harangue about Theseus and 
Codrus, and Marathon and Salumis, — when he inter- 
rupted them, and exclaimed, ” Go, repeat these fine 
orations in your schools j 1 have come hither, not to 
learn your' history, but to chastise rebels.” Athens 
was at last tkken by assault, and Sylla was upon the 
point of destroying it, when he recollected its ancient 
glory, and spared (as he said) the living for the sake 
of the dead. After burning the Pirseus, he pined two 
decisive victories over the generals-of Mithridates. In 
the second battle, which was fought at Orchomenus, he 
Ofas almost defeated 5 his troops began to flee, when, 
leaping from his horse, he snatched up^ a standard, and 
advanced against the enemy, crying ont, “ 1 will die 
liere gloriously ; and, soldiers, when yon arc asked 
where you abandoned your general, answer. At Orcho- 
menus.” This reproach recalled the courage of the 
Romans ; they followed him to the charge, and gain- 
ed a complete victory. Mithridates, humbled by these 
disasters, sent ambassadors to sue for peace. 

Mean time CInna had declared against Sylla in Italy; 
and Marius returning from banishment, had ta*ken the 
most severe vengeance on all his enemies. Sylla was 
declared a traitor ^ his laws were reversed, bis friends 
murdered, and the government new-modelled. The 
news of these transactions induced Sylla to conclude a 
treaty with Mithridates, and march directly to Rome. 
His approach terrified the Romans. Marius and Cinna 
were both dead j but the consuls made vigorous prepa- 
rations to oppose liini. A civil war was bepm ; but 
Sylla in the end subdued all his enemies, and entirely 
ruined llie Marian faction. He entered Rome at the 
head of bis victorious army, and publicly assumed tlie 
surname of Happy, Happy, indeed, had he ceased to 
live when he ceased to conquer. The remainder of bis 
life contains nothing else but a catalogue of the most 
abominable cruelties. He declared that every one who 
expected a pardon for tlieir late offences, must gain it by 
destroying the enemies of the state. The sword of the 
assassin was thus unsheathed, and murder encouraged as 
the path to power and distinction. The noblest of the 
Romans were everywhere massacred ; slaves were re- 
warded for cutting off their masters \ children were 
seen dragging their parents to execution ; and brothers 
claiming a recompense for the nourder of brothers. Syl- 
la ordered 8000 wretches, who *ha^ thrown themselves 
upon his clemency, to be butchered in the Campu® 
Martius. In the mean time he entered the senate-housei 
and began to talk with great coolness about his exploits. 
The senate, alarmed at the horrid outcries of the suf- 
ferers, at first thought that the city was given up to be 
plundered; but Sylla informed them, with an unembar- 
rassed air, that it was only some criminals punishing by 

Ins orders, and that they .needed not be apprehensive 

about their own fate. 

. carry on these cruelties with the appearance of 
.^stice, he commanded the people to elect him dictator. 
He kept this office for more than two years; and then» 
to the amazement of all, laid it down, and offered to 
stand his trial before the people. Soon after^vards he 
retired into the country, and plunged headlong int® 
every kind of debauchery. Nor did he relinquish bis 

cruelty 
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Syl’.« cruelty together with hia power : His wife falling ill 
in the nHdst of a sumptuous feast, he divorced her im- 
mediately ; - and ordered her to be carried away, lest 
’ her death should interrupt the festivity of his house. 

He died of the morbus pedicularis, in the 6otb' year 
of bis age. His body, according to bis orders, was 
burnt. A little before his death be wrote his epitaph 
the tenor of wliich was, that no man had ever exceed- 
ed him in doing good to his friends or injury to his ene- 
mies. 

His person was elegant, bis air noble, his manners 
easy and apparently sincere. He was fond of pleasure, 
but fonder of glory \ indulging without scruple in sen- 
sual delights, but never suffering them to interrupt his 
serious business : He was eloquent, liberal^ crafty, insi- 
nuating a profound master of dissimulation j he spoke 
of himself with modesty, while he lavished praises on 
every other person : he stooped even to an acquaintance 
with the meanest soldier, and constantly adapted him- 
self to the humours, pursuits, and opinions, of those 
with whom be conversed. Such was his character du- 
ring the earlier part of his life ^ but when success had 
raised him above the necessity of dissimulation, he dis- 
played a hideous train of vices, wliich his ambition bad 
formerly taught him to conceal.— It was S)lla who re- 
covered the works of Aristotle at the taking of Athens. 

SYLLABLE, in Grammar^ one or more letters 
pronounced by- a single impulse of tbe voiee, forming a 
complete sound, and constituting a word or a part of a 
word. No single letter can form a syllable except a 
vowel. The longest syllable in the English language 
is the word strength. 

The most natural way of dividing words into sylla- 
bles is, to separate all the simple sounds of which any 
word consists, so as not to divide those letters which are 
joined close together according 10 the most accurate pro- 
nunciation. 

SYLLABUB, a kind of compound 'drink, most userl 
in the summer season ; ordinarily made of white wine, 
sugar, and nutmeg, into which is milked a quantity of 
new milk from the cow. Sometimes it is made of ca- 
nary in place of white wine j in which case the sugar 
IS spared, and a little lemon and nutmeg are added in- 
stead of it. To prepare it the best way, the wine and 
other ingredients, except the milk, are to be mixed 
over night, and the milk or cream added in the morn- 
ing. The propmtion, -is a pint of wine to three of 
milk, lor 

Syllabub, JFhipt, To half a pint of white wine or 
Khemsh is put a pint of cream, with the whites of three 
eggs. This they season with sugar, and beat with bir- 
chen rods, or work with a syringe. The froth is taken 
off as it rises, and put into a pot } where, after stand- 
ing to settle two or three hours, it is fit to eat. 

SYLLABUS, in matters of literature, denotes a 
table of contents, or an index of the chief beads of a 
book or discourse. 

SYLLOGISM, \n Logic ^ an argument or term of 
reasoning, consisting of three propositions ^ the two 
first of which are called premises ; the last, the co«- 
elusion. See Logic, Part III. 

SYLVIA, a genns of birds, belonging to the order 
of passeres, formed by Dr Latham by limiting the mo- 
tacilla to (he wagtail, and arranging the other species, 
formerly classed under that genus, under the sylvia. He 



making 13 species of the motacilla, and 1^5 species of SyWia 
the sylvia. See Motacilla, Ornithology Index, |) 

SYMBOL^ a sign or representation of something Sympathy.- 
moral, by the figures or properties of natural things. ’ 
Hence symbols are of various kinds ^ as hieroglyphics, 
types, enigmas, parables, fables, &c. 

SYMMACHUS, a citizen and senator of ancient 
Borne, and consul in the year 391, has left us ten books 
of epistles ^ from which, as well as from other things, 
we collect, that be was a warm opposerof the Christian^ 
religion. He was banished from Rome by Valentinian 
on some account or other, but afterwards recalled and 
received into favour by Theodosius. Ammianus Mar- 
cellinus speaks ot‘ him as a mao of great learning and 
modesty. Scioppius, Pareus, and other learned men, 
have written notes upon the epistles of Symmachus : 
we know of no later edition of them than that of Frank- 
fort, 1642, 8vo. Ambrose bishop of Milan wrote a- 
gainst Symmachus, and so did the Cbristiao poet Pru- 
dent ius. 

SYMMETRY, the just proportion of the several 
parts of any thing, so as to compose a beautiful whole. 

Symmetry, iu Painting. See Painting, Part I. 

Sect. III. 

SYMONDSBOROUGH, a remarkable large bar- 
row of flints, near Wellington in Devonshire, in the 
northern extremity of Hemyock. The common people 
have a notion that a king called Symon was buried here. 

The tradition of the country plainly sliowa tliat it was 
the burial-place of some person or persons of eminence. 

SYMPATHETIC, something that acts or is acted 
upon sympathy, Thus we say, sympathetic dis- 
eases, inks, &c. 

Sympathetic Inks, See Sympathetic Ink, 

SYMPATHY, an agreement of affections and in- 
clinations, or a conformity of natural qualities, hu- 
moui's, temperaments, which make two persons de- 
lighted and pleased with each other. 

Sympathy, also denotes the quality of being affes- - 
ted by the affection of another ; and may subsist either 
between different persons or bodies, or beUveen differ- 
ent parts of the same body. It is- either similar or dis- 
similar j similar, when the afiection or action in the 
sympathiser is similar to the affection or action in tlie 
sympathant j and dissimilar, when those are difi'erent. 

— Syinpatliy too, is often an imitative faculty, some- 
times involuntarily, frequently without conselousness-: 
thus we yawii when we see others yawn, -and are made 
to laugh by the laughing of another.- 

Sympathy, according to Dr Jackson relates to the * Tremtiae 
operations of the affections of the mind, to the opera-®" 
tions of the imagination, and to ihe affeetionu of the^^<^‘ 
external senses. 

1. The passions andaffections of the mind produce in 
the body different sensations and impressions, and, as 
Eympathies of consciousness, determine in general the 
spirits to those parts which labour most, or are most apt 
to be affected. Thus fear and anger determine to the 
heart j lust to the eyes, &c. ; joy, pity, wonder, aud 
the like to the bead. I^e Passion, page 14. 

The affections of the mind of one person will often 
work upon the spirits of many.- Thus whole compaoiet 
are sometimes disposed to be sad and melancholy, or 
merry and jovial, when anyone is present much inclin- 
ed to either of those states of miod y and it has been 

observed,, - 
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Synpatliy. obMmd, tbat old people, ^bo have loved the compaBy 
* ■ of the young, and have been conversant continually with 

them, have generally lived long. But young people 
most not conclude from this, that the company and con- 
versation of the grave and old will operate upon the liv- 
ing and sensitive principle, through the affections of 
their mind, and dispose them to be short-lived. On the 
contrary, by thus improving their understanding, (bey 
will be more enabled to fortify their constitution and 
resist the ravages of youthful indulgence. 

It may also be further observed, that those tender 
sympathetic affections which lay hold of the mind^ at 
the representation of theatrical performances, originate 
from the same principle, while they are to he considered 
as the surest test of just execution in the actor, and of 
the expressive language of the author. Indeed all 
stage effect depends on sympathy. 

It has been said, tbat the passions of the mind arc 
occasionally infectious, particularly some of them. Thus 
fear and shame are sometimes very suddenly so. We 
frequently may have occasion to see, that the starting of 
one will make another ready to start. Again, when 
one man is ont of countenance in company, others will 
often blush in his behalf. However, the serious passions 
inay surely be so under the controul of reason as to re- 
aist infection, whatever may be the case of temporary, 
muscular, or nervous attraction. ^ 

2. Our author is inclined to think, that a connection 
between the affections and sensations of the female mind 
and uterus, is very materially concerned in the process 
of generation, and probably can alone give efficacy to 
those actions and impressions subservient to conception 
through the sympathizing affections of the mind. But 
this 19 a subject of which we know so little, that the 
speculations of even the most distinguished philosophers 
respecting it have been nothing but the wild ravings of 
imagination. ° 

With respect to the depravity and force of the ima- 
gination in the production of sympathies, they alnavs 
operate most upon “ weak minds and spirits, ahd there- 
Jore most on women, superstitious and fearful persons, 
sick people, chddren, and young creatures.” Their ef- 
fects, however, sometimes fail to appear, because they 
are encountered and overcome by the mind and spirit 
work any manifest effects. ^ 

Such effects are obviaUd upon the same princlnlc 
which establishes the prevention of bodily disease • “ for 
in infection and contagion from body to body fas for 

cer,™? the miasma may be re- 

strength and good disposition of 

l!rd*”’f?’ ‘^ '*■ wrought out before it has 

had sufficient time to form the disease.” 

a one wdl love him, and the ^ilr.^ ^ 1 ^ 

the effecting the thing des ired » 

manner which has been .r.nced „al^? *" “’® 

cret operation on the spirit of another " l/h ’’ * 

It IS either because he’^perseveved 
verance and earnestBesfra^r i l>is perse- 

makes him at length be aMended to7 
There is not a doubt hut the force of imagination of- 
3 



ten gives energy to our actioni. It may, however, un- spaptilif. 
less we are much on our guard, easily delude us aside ‘ 'S' 
from reason. It has been the tree which lias yielded 
the fruits of superstition in former times, and which has 
often fed- the litiman mind with tlic most extravagant 
notions of sympathy. Sympathies of this kind, such as 
the power of charms, and the like, are now pretty ge- 
nerally exploded. 

3. The five sensei, hearings lasiimg, feelings 

and seeing^ are conscious oi a sympathetic impression 
from odious objects. ♦* i. A disagreeable sound will 
set the teeth on edge, and make all the body shiver. 

2. The swallowing of a nauseous medicine will be at- 
tended with a shaking of the bead and neck. 3. IHs- 
agreeable smells produce nearly the same effect, which 
are less perceived, because there is a remedy at hand by 
stopping the nose. 4. If you come suddenly oot of 
the son into the shade, the sense of feeling is distur- 
bed by a chillness or shivering of the wfiole body. 

5. And even sudden darkness produces a propensity to 
shivering. 

There is a very apparent reason why a sympathy 
should take place between the eyes. Hence their mo- 
tions are synchronous. It may he said, that custom and 
habit dispose the eyes to move one and the same way ; 

” for when one moveth towards the nose, the other eye 
moveth from the nose.” 

Though the eyes are by nature prone to move in 
concert, custom will, however, destroy this natural con- 
cert, and produce the contrary effect. Thus some pro- 
pie can squint when they will. Our author therefore 
gives this caution to mothers and norses : “ Let them 
not suffer infants to sit with a candle placed behind 
them ; for both their eyes will be disposed to move out- 
wards, as affecting to see the light of the candle, which 
may bring on the habit of squinti ng. 

It appears as a quality in the senses of hearing and 
seeing, “ that the instrument of each separate sense 
has a sympathy and similitude to that which giveth the 
reflection.” Thus it has been observed, “ that the eye 
will sympathize with a crystal glass or water, and the 
ear with caves and such hollow places as are suited to 
report echo.” 

Sympathies have been compared to unisons of sound 
in music. Unisons of sound produce agreeable sym- 
pathetic feelings j the reverse produce disagreeable 
feelings. ” All concords and discords of music ajgP 
doubt) sympathies and antipathies of sound.” More- 
over, ” they are said to work as well by report of sound 
as by motion.” 

The most agreeable as well as odious objects o^ratc 
in a secondary way, in producing those sympathetic im- 
pressions and actions which they commonly give rise to* 

An increased secretion of saliva often takes place at the 
sight of a favourite dish ; and the running of water from 
^ or otherwise, will sometimes affect individuals 

of a particular temperature, with an involuntary pro- 
pensity to void urine. 

Many have attempted to account for the remarkable 
sympathy which takes place between parts of the body 
seemingly unconnected with each other ; hut as these 
attempts arc merely conjectures, without any solid prin- 
ciples to rest on, we pass them over as the dreams of in- 
genious men. It would be fortunate for science, if men 
would confine themselves to those subjects which can be 

known, 
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Empathy known, ami never draw conclusions till they have esta< 
II hlished principles. See PHYSIOLOGY, chap. ii. 
^yaago^e. SYMPHONIA, a genus of plants belonging to the 
* class of monadelpliia. See Botany Inde$e. 

SYMPHONY, in Music^ properly denotes a conso- 
nance or concert of several sounds agreeable to the ear, 
whether vocal or instrumental, called also harmony* 
See Harmony. 

SYMPHYSIS, in Anatomy^ one of the kinds of 
junctures or articulations of the bones. See Anatomy, 
N° 2.' 

Cutting the Symphysis of the Pubes* . See Mid- 
wifery, N” 136. 

SYMPHYl'UM, CoMFREY, a genus of plants be- 
longing to the class pentandria ; and in the natural sy- 
stem ranging under the 41st order, asperifoltee* See 
Botany Index* 

SYMPLOCE, in B/ielortc, a figure, 

where the same word is repeated several times in the 
beginning and end of a sentence, including the ANA- 
PHORA and EPITROPHE : thus, Quis legem tulit $ 
Rulli/s. Qu/V mujorem pf>puli partem suffragtis prtva- 
vit P RuUus. Q,uis vomittis preefuit P Idem RuUus, 

SYMPLOCOS, a genus of plants belonging to the 
class polydelphia. See BoTANY Index, 

SYMPOSt ABCH, in antiquity, the director or ma- 
nager of an entertainment. This office was sometimes 
performed by the person at whose charge the entertain- 
ment was provided j sometimes by another named by 
him ; and at other times, especially in entertainments 
provided at the common expence, he was elected by lot, 
or hv the suffrages of the guests. 

SYMPTOM, in Medicine^ any circumstance which 
Indicates the existence, nature, or stage of a disease. 
Pain, waking, drowsiness, convulsions, suppression of 
urine, difficulty of breathing and swallowing, coughs, 
^distastes, nauseas, thirsts, swoonings, faintings, loose- 
ness, costiveness, dryness and blackness of the tongue, 
are the principal symptoms of diseases. See Medicine, 
N® 41. and 58. 

SYMPIOMATICAL, in Medicine^ is a term of- 
ten used to denote the difference between the primary 
and secondary causes in diseases : thus a fever from 
pain is said to be symptomatical, because it rises from 
pain only. 

SYNiERESIS, Contraction, in Grammar^ a fi- 
OTre whereby two syllables are united in one j as vemens 
lor vehemens. 

SYNAGOGUE, among the Jews, Is a place where 
that people met to worship God. Authors are not 
agreed about the time when the Jews first began to have 
•ynagogues : — Some suppose them as old as the cere- 
monial law, and others fix their beginning to the times 
after the Babylonish captivity. They erected synagogues 
not only in towns and cities, but also In the country, 
especially near rivers, that they might have water for 
their purifications and ceremonious washings. No syna- 
gogue was built in any town unless there were ten per- 
sons of leisure in it 5 but there might be many in one 
town, or in one quarter of a town, provided it was very 
populous. Jerusalem is said to have contained 480. The 
things belonging to a synagogue were, 1. The ark 
■drehmolo- or chest, made after the model of the ark of the cove- 
D*c- nant, containing the Pentateuch. 2. The pulpit and 
**rmry. middle of the synagogue, in which he that 
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was to read or expound the law stood. 3. The seats or 
pews for the people. 4. The lamps to give light at even- 
ing service, and the feast of dedication. 5. Rooms or 
apartments for the utensils and alms chest. The syna- 
gogue was governed by a council or assembly, over whom 
was a president, called The Ruler of the Synagogue* 
These are sometimes called Chiefs of the JewSf The 
Rulers f The Priests or Elders^ The Govtrrtors^ The 
Overseers, The Fathers of the Synagogue. Their busi- 
ness was to punish the disobedient, by censures, by ex- 
communication, or by penalties, such as fines and scourg- 
ing *, to take care of the alms, w!*ich are frequently cal- 
led by the name of righteousness. The chief ruler, or 
one of the rulers, gave leave to have the law read and 
expounded, and appointed who should do it. In every 
synagogue, there were several ministers who had differ- 
ent offices assigned to them. Service was performed 
three times a-day, viz. in the morning, in the after- 
noon, and at night \ at the time of morning sacrifice, 
evening sacrifice, and after the evening sacrifice on 
Mondays, Thursdays, and Saturdays, there was a more 
forcible obligation upon the people to attend than upon 
the other days. There are synagogues at London, Am- 
sterdam, Rotterdam, Avignon, Metz, &c. 

SYNALOEPHA, in Grammar, a contraction of 
syllables, performed principally, by suppressing some 
vowel or diphthong at the end of a word, on account 
of another vowel or diphthong at the beginning of the 
next. As, UP ego, for ille ego, &c. 

Conticuer* omnes intentiqu’* ora tenebant* Virg, 



It is called by the Latins collisio, 
SYNARTHROSIS. 7 « ^ xo . 

SYNCHONDROSIS. § ® y, N 2. 

SYNCELLUS, or Sincellus, an ancient officer in 
the family of the patriarchs, and other prelates of the 
eastern church. The word, in the corrupt Greek, 
vvyxi)XA«(, signifies a person who lies in the chamber with 
another \ a chamber fellow, or chum* The f.ynccllus 
was an ecclesiastic, who lived with the patriarch of Con- 
stantinople, to be a witness of his conduct •, whence it 
is, that thesyncellus was also called the patriarcJCs eye, 
because his business was to observe and watch. The 
other prelates had also their syncelli, who were clerks 
living In the house with them, and even lying in the 
same chamber, to be witnesses of the purity of their 
manners. Afierwards the office degenerated into a 
mere dignity^ and there were made syncelli of church- 
es.— At last, it became a title of honour, and was be- 
stowed by the emperor on the prelates themselves j whom 
they called pontifical syncelli, and syncelli Augustales. 

SYNCHRONISM denotes the happening of several 
things at the same time. See Chronology. 

SYNCOPATION, in Music, denotes a striking or 
beating of time, whereby the distinction of the several 
times or parts of the measure is interrupted. However, 
it is more properly used for the connecting the last note 
of any measure, or bar, with the first of the following 
measure, so as only to make one^ note of both. A syn- 
cope is sometimes also made in the middle of a measure. 
Syncopation is also used when a note of one part ends 
or terminates on the middle of a note of the other part. 
This is otherwise denominated binding* It is likewise 
used for a driving note \ that is, when some shorter note 
at the beginning of a measure, or half measure, is fol- 
Z lowed 
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ISyncopa. lowed by two, three, or more longer notes before another 
tion short note occurs, equal to that which occasioned the 
fl driving, to make the number even, e. gr. when an odd 
» y°° ^ crotchet comes before two or three minims, or an odd 
quaver before two, three, or more crotchets. In syn- 
copated or driving notes, the hand or foot is taken up, 
or put down, while the note is sounding. 

SYNCOPE, Fainting *, a deep and sudden swoon- 
ing, during which the vital functions are suspended. See 
Medicine, N° 98. and 272. 

Syncope, in Grammar^ an elision or retrenchment of 
a letter or syllable out of the middle of a word, as ca/dtts 
for calidtis, 

SYNDIC, in government and commerce, an ofHcer, 
in divers countries, intrusted with the aflairs of a city or 
other community, who calls meetings, makes represen* 
tations and solicitations to the ministry, magistracy, &c. 
according to the exigency of the case. 

SYNECDOCHE, in Rhetoric^ a kind of trope fre- 
quent among orators and poets. See Oratory, N® 56. 

SYNECPHONESIS, in Grammar^ a coalition, 
whereby two syllables are pronounced as one; being 
much the same as Synaloepha and Syn£RESis. 

SY^ NEUROSIS. See Anatomy, N® 2. 

SYNGENESIA,(w and Tivww, “congeneratlon),” 
the name of the 19th class in Linnseus's artificial sys- 
tem. See Classification^ Botany Index. 

SYNGNATHUS, Pipe-fish, a genus of fishes be- 
longlng to the cartilaginous order. See Ichthyology, 
page 104. 

SYNOCHA, and Synochus, in Medicine^ the names 
of two species of continued fever. See Medicine, N® 
164. 

SYNOD, in Astronomy^ a conjunction or concourse 
of two or more stars or planets, in the same optical 
place of the heavens. 

Synod signifies also a meeting or assembly of eccle- 
siastical persons to consult on matters of religion. 

Of these there are fonr kinds, viz. i. Genet'oL or 
tcr«wemca/, where bishops, &c. meet from all nations. 
Jhese were first called by the emperors, afterwards by 
Christ, an princes ; till in later ages the pope usurped to 
h.mselt the greatest share in this business, and by his 
leptes presided in them when called. 2. National 
where those of one nation only come together, to de- 
termme any point of doctrine or discipline. The first 
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to visit and hold their diocesan synods once. — For the SjDodtls 
same reason, they are sometimes alt»o denominated syno- 
dalica; but more usually, pivcuratwns. yrsciuft 

SYNODICAL, something belonging to a synod. 

Thus, synodical epistles are circular letters written by 
the synods to the absent prelates and churches ; or even 
those general ones directed to all the faithful, to inform 
them of what had passed in the synod. 

SYNOECIA, in Grecian antiquity, a feast cele- 
brated at Athena in memory of Theseus’s having uni- 
ted all the petty communities of Attica into one single 
commonwealth ; the seat whereof was at Athens, where 
all the assemblies were to be held. This feast was de- 
dicated to Minerva ; and, according to the scholiast on 
Thucydides, it was held in the month Metagttnion. 

SYNONYMOUS, is applied to a word or terra that 
has the same import or signification with another. 

Several works have been composed for the express 
purpose of explaining synonymous words. In 1777 » 
work was published on the Latin synouyma at Paris by 
M. Cardin Dumesnil. The abb€ Giraid published one 
on the synonymous terms of the French language many 
years ago. Another was published on the same subject 
in the year 1785 by the abbd Roubaud. An account 
of the English synonyma was published by an anony- 
mous author in 1766 ; which is a close imitation, ami 
in some parts a literal translation, of the abbe Girard’s 
Synonymes Franpois, Mrs Piozzi has written some 
essays on the same subject. 

SYNOVIA, in Medicine^^ a terra used by Paracelsus 
and his school for the nutritions juice proper and pecu- 
liar to each part. Thus they talk of the synovia of the 
joints, of the brain, &c. 

SYNTAX, in Grammar, the proper construction or 
due disposition of the words of a language into sentences 
and phrases. See Grammar and Language. 

SYNTHESIS, in Logic, denotes a branch of me- 
thod, opposite to analysis. 

In the synthesis nr synthetic method, we pursue the 
truth by reasons drawn from principles before establish- 
ed or assumed, and propositions formerly proved: thus 
proceeding by a regular chain, till we come to the con- 
clusion. Such is the method in Euclid’s Elements, and 
most demonstrations of the ancient mathematicians, 
which proceed from definitions and axioms, to prove 
propositions, &c. and from those propositions proved to 
prove othci*s. This method we also call contposilion, m 
opposition to analysis or resolution. See Analysis. 
SYPHILIS. See Medicine, N® 350. 

SYPHON. See Hydrodynamics. Some uncom- 



mon phenomena in nature may be accounted for upon 
the principles of the syphon ; as, for instance, that of 



agree reciprocal ing springs. See Pneumatics, N® 373* 
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Syracnae. |g obscure and unimportant till the time of Gelou, when 
Syracuse first began to make a conspicuous figure. 

Gclon was born in the city of Gela in Sicily, of the 
family of Telines, who bad been created priest of the 
infernal gods. He signalized himself in a war carried 
on against the Syracusans, by Hippocrates tyrant of Gela, 
whom he defeated in a pitched battle. Having thus 
bteome very powerful among bis counti*ymen, he soon 
found mcan.4 to seize on the sovereignty for himself. In 
a short time, having put himself at the head of some 
Syracusan exiles, he marched towards that place, where 
he was received with loud acclamations and obtained 
possession of the city. 

Gelon, in order to people the capital of bis new 
dominions, first demolished the neighbouring city of 
Camarina, and transplanted the inhabitants to Syracuse. 
Soon after, entering into a war with the Megareans, he 
defeated them, took and rased their cities, and in like 
manner transplanted the people. Syracuse thus became 
powerful, and full of Inhabitants ; and the friendship 
of Gelon was courted both by Athens and Lacedsemon 
at the time of tlje Persian invasion. In the mean time 
the Carthaginians had entered into a treaty with the 
Persians 5 by which it was agreed, that the former 
should attack those of the Greek name in Sicily and 
^ Italy, in order to divert them from assisting each other. 
Defeats the Sicily was accordingly invaded by the Carthaginians 
Carthagi- ivith a vast army j but they were utterly overthrown by 
t^es’the'^ Gelon, as is related under the article Carthage, N® 
title of 7 — 9 ' After this victory, the people out of gratitude 

king. obliged him to assume the title of king ; which till that 

time he had refused. A^decree also passed by which the 
crown was settled on his two brothers Hiero and Thrasy- 
bulus after his death. 

HtsMcel- king, instead of keeping bis subjects in 

lent reign, greater awe, studied to make them happy, and was the 
first man who became more virtuous by being raised to 
a throne. He was particularly famous for his honesty, 
troth, and sincerity ; is said never to have wronged the 
meanest of his subjects, and never to have promised a 
5 thing which he did not perform. 

Gelon dies, Gelon died in the year 4^1 B. C. after having reigned 
y*^****® > succeeded by his brother 

Hicra Hiero, whose character is differently drawn by different 
historians.^ He is highly celebrated in the odes of Pin- 
dar ; and it is certain that his court was the resort of 
men of wit and learning, to whom he behaved in the 
most courteous manner and with the greatest liberality. 

In 459 B. C. Hiero was succeeded hy Thrasybuliis ; 
who proving a tyrant, was in ten months driven out, and 
a popular government restored *, which continued for the 
space of 55 years. 

About this time the Syracusans entered into a war 
with the Siculi, which terminated in the total subjection 
of the latter j after which Syracuse became so powerful, 
that It in a manner gave law to the whole island. The 
Greek cities indeed enjoyed a perfect liberty ; but tliev 
all acknowledged Syracuse as their metropolis : by de- 
grees, however, the latter began to assume such an 
authority over them as was totally inconsistent with li- 
berty ; and this occasioned many wars, which involved 
inraded by them in much distress and danger. They began with 
the Athc- the Leontincs, whose territory they laid waste, and re- 
duced tlieir city to great straits. Leontini was an 
cccM. Athenian colony: and this furnished the Athenians, 
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who had already meditated the conquest of Sicily, with Syracuse, 
a pretence to attack the Syracusans with their whole ,r 

force. Under colour of assisting their countrymen, 
therefore, they sent a fleet of 250 sail to Sicily ^ but 
the Leontines, sensible that their pretended allies aimed 
at nothing less than the conquest of the whole Island, 
concluded a peace with S)racusc ^ and the disappointed 
Athenians vented their rage on those who had advised 
and conducted the expedition. 

During the continuance of the popular government,, 
the Syracusans took part in the long war between A- 
tbens and Spartp. The circumstances which took place 
in tills contest are sufficiently detailed under Attica, 

N® 126 — 130. ^ / 

This war was scarcely ended, when a new and for- New inva- 
midable invasion by the Carthaginians took place ; hut sion by the 
the event of that expedition was as unfoitunate to the ^®*^l**8l* 
Carthaginians as the former had been, as has been par-”'*^"’’* 
ticularly related under the article Carthage, N® 1 2. 
et seq. 

In the mean time, a considerable revolution bad hap- 
pened in Syracuse. The city of Agrigi ntum had been 
taken by the Carthaginians, and of the few inbabitanU 
who escaped, some fled to Syracuse, where they accused 
the Syracusan commanders of having betrayed the city 
into the hands of the enemy. Dionysius, a man of great Rjge of 
valuur and address, but who had become very obnoxious Dionysiut^ 
to the populace, took this opportunity of attempting to 
retrieve his credit. He therefore supported tiie accusa- 
tions brought against his countrymen by the Agrigen- 
tiiies, and even impeached the magistrates as having a 
secret intelligence with the enemy, and attempting to 
Introduce an oligarchy. As his speech was entirely le- 
velled against the more wealthy citizens, it was veiy 
agreeable to the lower class : the commanders were in- 
stantly degraded \ and others, among whom was Diony- 
sius, were appointed. Having once gained this point, 
he began to consider how he might get all his colleagues 
turned out. For this purpose he never joined in any 
council of war with the other commandei*s, nor impart- 
ed to them his resolutions, giving out that he could not 
trust them, and that they had more regard for their own 
interest than the welfare of their country. But while he 
was proceeding in this manner, the more prudent part 
of tile citizens, perceiving what he aimed at, complain- 
ed of him to the senate and magistrates, and fined him 
as a disturber of the public peace. According to the 
laws, the fine was to be paid before he could speak in 
public, and the circumstances of Dionysius did not al- 
low him to discharge It. In this dilemma he was assisted 
by Philistus the historian, a man of great wealth, who 
not only paid this fine for him, but encouraged him to 
speak his mind freely, as it became a zealous citizen to 
do, promising to pay all the fines that should be laid 
upon him. 

Being extricated out of this difficulty, Dionysius next 
proceeded to inveigh, with all the eloquence of which he 
was master, against those who by means of their power or 
interest were able to oppose his designs, and by degrees 
brought them into discredit. His next scheme was hr 
get those exiles recalled whom the nobility. bad banish- 
ed at different times •, as thinking that they would sup- 
port him with all their power, as well out of gratitude 
as out of hatred to the opposite party. Having gained 
this point also, he next found means to ingratiate him- 
Z 2 self 
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Sjnicw. self with the soWiery to such a degree, that, under jpre- 
V ■/ tence of taking proper measures for resisting the Car- 

thaginians, he was chosen comniander in chief, with 
absolute and unlimited power. This was no sooner 
done, than, pretending his life was in danger, he chose 
out 1000 men for hia guard, whom he attached to hia 
interest by great promises. As no person durst now 
oppose him, he possessed himself of the capital, where 
all the arms and provisions were kept j after which he 
II publicly took the title of king of Syracuse in the year 
who be- B. C. 

of cuse Syracusans did not tamely submit to their new 

An. master : but Dionysius managed matters so well, that 

their frequent revolts answered no other purpose than 
more certainly to entail slavery on themselves j and he 
was allowed to possess the throne without much opposi- 
tion till his death, which happened in the year 366 
B. C. 

On the, death of Dionysius, he was succeeded by his 
son, called also Dionysius. He was naturally of a mild 
and peaceable temper, averse to cruelty, and inclined to 
learning *, but his father, to whom all merit, even in 
his own children, gave umbrage, stifled as far as possible 
his good qualities by a mean and obscure education. He 
no sooner ascended the throne, than Dion, brother to 
Arlstomache the other wife of Dionysius the Elder, 

^ undertook to correct the faults of his education, and to 
Pot under Inspire him with thoughts suitable to the high station 
the care of 'u which he was placed. For this purpose he sent for 
Plato by the philosopher Plato, under whose care he immediately 
put the young king. This instantly produced a refor- 
mation on Dionysius*, but the courtiers, dreading the 
effects of the philosopher’s instructions, prevailed on him 
to banish Dion, and to keep Plato himself in a kind of 
imprisonment in the citadel. At last, however, he set 
him at liberty *, upon which Plato returned to his own 
country. 

^ Dion, in the mean time, visited several of the Gre- 
cian cities, and at last took up his residence in Athens 5 
hut the honours which were everywhere paid him, rais- 
ed such jealousies in the breast of the tyrant, that he 
stopped his revenue, and caused it to be paid into his 
own treasury. In a short time Dionysius again sent for 
Plato •, but finding it Impossible to dissolve the friend- 
ship between him and Dion, disgraced, and placed him 
in a very dangerous situation, in the midst of assassins 
who IjHted him. Not daring, however, to offer him any 
violence, he allowed him soon after to depart 5 revenging 
him.elt on Dion, whose estate he sold, and gave his 
wite Arete in marriage to Timocrates one of his flat- 
terer--. . ■ 

Dion now resolved to revenge himself on the tyrant 
for tl,e many mjories he had sustained, and at once to 
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Dion hoped to find in Sicily. When they were .boot SyracBw. 
to Bail, Dion acquainted them with bis design, the bold- y— i 

ness of which at first occasioned among them no small 
consternation y but Dion soon removed their fears, by 
telling them that he did not lead them as soldiers, but 
as oflSicers, to pot them at the head of the Syracusans 
and all the people of Sicily, who were ready to receive 
them with open arms. Having then^ embarked in 
two small trading vessels, they arrived in 12 days at 
Cape Pachynum near Syracuse. At last they arrived 
at the port of Minoa, not far from Agrigentum. 
they received intelligence that Dionysius had set sad for 
Italy, attended by a fleet of 80 galleys. On this Dion 
resolved to take advantage of the tyrant’s absence, and 
immediately set sail for Syracuse. On his march he 
vailed on the inhabitants of Agrigentum, Gcla, Ca- 
marina, and other cities, to join him. As ** “® 
entered the territories of Syracuse, multitudes 
to him 5 and as nobody appeared to oppose him, 
boldly entered the city, where he quickly found b*msell^^P,j 
at the head of 50,000 men. As soon as he had landed opp«itioi- 
in Sicily, Timocrates, to whom his wife Arete had bwn 
given by Dionysius, and to whom the care of the city 
had been left, dispatched a courier to let the tyrant 
know the danger in which he was. Dionysius waa, how- 
ever, accidentally prevented from receiving a timely ac- 
count of Dion’s arrival 5 so that when he entered the 
citadel by sea, seven days after Dion’s arrival, he found 
bis affairs in a desperate situation. Upon this he hadie-pj^^gi 
course to artifice *, and having amused the Syracusans by W 
a feigned negociation, qntil he observed that they 
a negligent guard, he attacked them all at once witJi • 
such fury, that he had almost taken the city. But Dion 
encouraged the soldiers by his example so much, that he 
at last obtained a complete victory y lor which they pre- 
sented him with a crown of gold. 

It was not long, however, before the ungrateful 
racusans began to think of conferring quite different re- 
wards on their benefactor. Diony.sius had the address 
to render him suspected by the multitude j at the same 
time that Heraclides, an excellent officer, but * 
enemy to Dion, did all that lay in his power to sinkhis 
credit. Dionysius was soon obliged to fly into Italy, 
hut left Heraclides to oppose Dion. 

At length Dion got possesion of the city, 
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submitted to him, and wa. received Into favour ; but »* 
his seditious and turbulent behaviour still ’ pomes 

Dion at last gave orders to put him to death. *1 
tlon, however necessary, so affected the mind of Dion,g„^uiBr 
that he became melancholy ; and ever after imagme dered* 
himself haunted by a frigluful spectre, resembling * 
man of gigantic stature, with the haggard looks and aif 
of a fury. In a short time after he lost his life, throng » 
the base treachery of Calippus, or Gylippus, who pre 
tended to be his intimate friend, and ivho linnicaiute y 
after caused his wife and sister to be carried to prpen* 
Calippus having removed Dion, soon made him 
self masttr of Syracuse, where he committed all nianner 
of cruelties ; hut was driven out, and forced to fly ® 
Bheglum, where he was nuirdi-red bv ll^e same dsgg**" 
wliith had killed Dion. In 3 50 B. C. Dionvsius again 
made himself master of Sy rac use ; and being exaspei-alt 
by his past misfortunes, tyrannized worse than ever. 
Syracusans first had recourse to Icetas tyrant of 
d 1 y but as the Carthaginians took this opportunity^ 
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Taa« them with a powerful fleet aud army, they were 
IT—' (bilged to ajiply to the Corinthians, By them Timo- 
Jeon, a celebrated commander, was sent to the assistance 
of the Syracusans, whom be found in a very distressed 
situation j Icetas being master of the city, the Cartha- 
ginians of the harbour, and Dionysius of the citadel. 
Surrender. were equally the enemies of Dionysius, 

to Timo. * d "”j l ‘"t ‘herefore sur- 

leoB, and Jf'dered himoelfto Timoleon, hy whom he was sent to 

necessity 

or teaching a school for liis supports 

'he expulsion of the tyrant, Timoleon with- 
drew to Catana, leaving only 400 Corinthians, under 
the command of an experienced oflicer named Zeon, to 
guard the citadel. These were immediately besieged by 
Icetas and the Carthaginians, but Timoleon found means 
to relieve them in spite of all opposition 5 and havfng 
dispersed emissaries through the army of Mago the Car! 

? ’ **'""■''"8 *'■« mercenary Greeks to 

»t forsake him, he was so much intimidated, that in suite 

fir Ar‘-'* Icetas could make, he set sail 

thspnians. j. colleague to carry on tbn war 

in the best manner he could. 

I he day after the departure of Mago, Timoleon as- 
saulted the city so briskly, that the troops of Icetas 

CUad" or rLrs"rf"lm"aie 

Sj«co.e inviiod the nhlii . /""“'cc"- h sound of trumpet, 
«“d other ,1 ' •( Jltlni ■" demolishing 

foru demo- ) <-»tadel and other castles, which he called the nes/s nf 
luhed bv tyrants: after which he raii.:x.ri i , y 



foru demo- ) <^»tadel and other castles, which he called the nests nf 

lunoleon. he place where the citadel had stood, for (he admioistri! 
s!tuation'-*'f miserable 

J;.,, 

Hcr^co- Timoleon^ suVnlie^Th''"*"*^** o„ the maricet-place. 
rintb and «ther^i,les ofGr^iicf aU^^^^ f*" 

themgrorl "-c l-nds among 

arisinf from the sale i “>e money 

ri>e po!r. Havi;ttt:ttr V'J!'*' »f 

manner delivered all the Crp L- 

tyrants who had taken m ^‘^ily from the 

lie put to death. After^'thirh'**' ^ 
and led a retired life, honl„red'i.rSfh«t d”‘'‘""'if ’ 
the Syracusans, and by all tiegree by 

nie.,iid is'’" ‘‘•■atli he was honoured as a i;orM|"cer'^’ 
honoured as ”“i^i’‘^l was defrayed bv the miM* * ^^pence of his 
a xod. races and gymnastic Lert-fi ^ireT. w' ^1“"'- 
■e day of his death; and it was domed lt"wi’ ^ 
the Svracusans were at war with thp , ^^®^"'li«'never 

’ IV '^o ' 

power of s io» t time another tyrant started ijd wI * » 

vaaii. H,at ,^^0^0 hL 't *" 

ihis was the celebrated Arruft. , other vices, 

a.k^ainst the Carthaginians :i fuH ar* <‘xpIoits 

the article Carthage, N* aa 

W. 1 , ■„ w*;r«4T.7;^r ;r.i 



rp r J. 

in oruer to put an end to these distractions. He wil »« ■ 

rf "7 ‘''® ‘"’'‘»‘*on; and was everywhere 
eived with loud acclamations, as the deliverer'Zni on 
ly of Syracuse, but of all Sicily. As he bad . fin ^ 
of 30,000 foot and eooo horse with . fl 1 %® army wted ini. 

-ir 

who sunk JO of his vessels and d'^ ^ 

rest; so ,Lt he eareTL:*^ 

vessels, the poor remains of . fl. ^ ^ ‘ ^ I *7 

before him, posted themselves in the road X- P ? 

Hierocles^a dercen7^»°^f the son of cbo-* 

* ® dtscendant of Gelon, the first kinn- of Slv general 
racusc, was chosen general of the fni c#ac i^ of the Syr«» 
another named Artemidorus Tho \ * ^ cusan for- 

nothiugmore at 1-eare Z\o ptt an™ 57 ::" 
fusion and disorder which reigned^in the citv for r t 

invested with the whole civil aa well as V| ,1 ‘ 

in the state. Soon after this ho ' mil tary power 

of one of the first cilizels ’ and T " 

himself by his exploits aga’inst tim MLeTf’"®"*''''*' 

.ucli stmls, ttiat tbej nere .[,’ligHl c"X'o'lbe"l7 " 

luant' 
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Alans to thclt assistance. The consequences of this have 
been fully related under the articles Rome and Car- 
thage. Hiero, who had allied himself with the Cartha- 
ginians, being himself defeated by the Romans, and find- 
ing his allies unable to protect him against the power of 
that republic, concluded an alliance with them } and 
continued faithful to them even in the time of the se- 
cond Punic war, when they were in the greatest distress. 

In his reign flourished the celebrated mathematician 
Archimedes, whose genius he employed in fortifying the 
city of Syracuse, by innumerable machines, in such a 
manner as rendered it absolutely impregnable to every 
method of attack known at that time. 

Hiero died about 2ix B. C. and was succeeded by 
bis grandson Hieronymus: but he imprudently foi*sook 
the counsels of his grandfather, and entered into an al- 
liance with the Carthaginians. Soon after this he was 
murdered, in consequence of his tyranny and cruelty, 
and the greatest disorders took place in the city j which 
Hannibal, though then in Italy, found means to foment, 
in hopes of keeping the Syracusans in his interest. This 
indeed he effected j but as his own affairs in Italy began 
to decline he could not prevent Marcellus from land- 
ing in Sicily with a formidable army, which the Sicili- 
BUS could by no means resist. Syracuse was soon in- 
vested 5 but the machines invented by Archimedes baf* 
fled all attempts to take it by assault. The immense 
preparations which the consul had made for taking the 
city by storm, could not have failed to accomplish his 
purpose, had the place been otherwise defended than by 
the contrivance of Archimedes. The Roman fleet con- 
sisted of 60 qniuqueremes, besides a far greater number 
of other ships. The decks were covered with soldiers 
armed with darts, slings, and bows, to drive the besieg- 
ed from the ramparts, which on one side were washed by 
the sea, and to facilitate the approach to the walls. But a 
machine of Marcellus’s own invention, called a sambuca, 
was what he chiefly depended on. The consul’s design 
was to bring his sambuca to the foot of the walls of 
Acradina ; but, while it was at a considerable distance 
(and It advanced very slowly, being moved only by two 
wnks of rowers), Archimedes discharged from one of 
his engines a vast stone, weighing, according to Plu- 
tweb 8 account, 1 250 pounds, then a second, and Ir 
palely after a tli.rd i all wl.icli, falling „p„„ ,(,e 
buca With a dreadful noise, broke its supports, and ffare 
the galleys upon which it stood such a violent sLk 
that toey parted, and the machine which Marcellus had 
raiKd upon them at a vast trouble and expence was baf- 

ch;tiea° At the same time, several other ma- 

chines, which were not visible without the walls, and 
conw^oently aid not lessen the confidence of tlio Romans 
in the assault, played incessantly upon their shins amt 

succras the ranU^^ '>e«er 

.f «ar. in which it was resolved;r Sl'ytS 
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sunrise, to coriie Up close under the wall, and keep 
there. They were in hopes by this means to secure * ^ 
themselves against the terrible storm of stones and darts 
which fell on the ships when at a distance. But Ar- 
chimedes had prepared engines which were adapted to 
all distances. When the Romans therefore had brought 
their ships close under the wall, and thought themselves 
well covered, they were unexpectedly overwhelmed with 
a new shower of darts and stones, which fell perpendi- 
cularly on their beads, and obliged them to retire with 
great precipitation. But they were no sooner got at 
some distance, than a new shower of darts overtook 
them, which made a dreadful havock of the men, while 
stones of an immense weight, discharged from other ma- 
chines, either disabled or broke in pieces most of their 
galleys. This loss they sustained, without being able 
to revenge it in the least on the enemy. For Archi- 
medes bad placed most of his engines behind the walls, 
and not only out of the reach, but even out of the sight, 
of the enemy j so that the Romans were repulsed with 
a dreadful slaughter, without seeing the hand (hat occa- 
sioned it. What most harassed the Romans in the nt- 
tack by sea, was a sort of crow with iron claws, fasten- 
ed to a long chain, which was let down by a kind of 
lever. The weight of the iron made it fall with great 
violence, and drove it into the planks of the galleys. 

Then the besieged, by a great weight of lead at the 
other end of the lever, weighed it down, and conse- 
quently raised up the iron of the crew in proportion, 
and with it the prow of the galley to which it was fas- 
tened, sinking the poop at the same time into the water. 

After this the crow letting go its hold all of a sudden, 
the prow of the galley fell with such force into the sea, 
that the whole vessel was filled with water, and sunk. 

At other times, the machines, dragging ships to the 
shore by books, dashed them to pieces against the points 
of the rocks wliich projected under the walls. Other 
vessels were quite lifted up into the air, ihei-e whirled 
about with incredible rapidity, and then let fall into the 
sea, and sunk, with all that were in them. How these 
stupendous works were effected, few, if any, have hither- 
to been able to comprehend. 

The troops under the command of Appius suffered no 
less in this second attack than the fleet. In the whole 
space of ground which the army, when formed, took up» 
the last files as well as the first were overwhelmed with 
showers of darts and flints, against which they could not 
possibly defend themselves. When they bad with in- 
finite trouble brought the mantlets and covered gal- 
leries, under which they were to work the rams, near 
the foot of the wall, Archimedes discharged such large 
beams and stones upon them as crushed them to pieces. 

If any brave Roman ventured to draw too near the wall, 
iron hooks were immediately let down from above, 
which, taking hold of his clothes or some part of 
body, lifted him up in the air and dashed out his brains 
with the fall. Marcellus, though at a loss what to do, 
could not however forbear expressing himself with plea- 
santry ; Shall we persist, said he to his workmen, in ma- 
king war upon this Briareus, upon this giant with au 
hundred hands? But the soldiers were so terrified, that 
if they saw npon the walls only a small cord, or the 
nf wood, they immediately torned their bscks 
and fled, crying out. that Archimedes was going to dis- 
charge some, dreadful machioe upon them* 

^ The 
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The consul*?, Ending themselves thus defeated in every 
attempt, turned tlie siege into a blockade, reduced most 
of the other jdaces in tiic island, and defeated the forces 
which were sent again->t them *, and at last Marccilus 
made himself master of Syracuse itself. He took the 
opportunity of a festival, when the soldiers and citizens 
had drunk plentifully, to make a detachment scale the 
walls of Tyclie, in that part of it which was nearest to 
Epipolcc, and which was ill guarded. He presently af- 
ter possessed himself of £pipoltc> whereupon the inha- 
hitants of Ncapolis, as well as Tyche, sent deputies to 
him, and submitted. Marcellus granted life and liberty 
to all of free condition, but gave up those quarters of 
the city to be plundered. The soldiers had orders to 
spare the llvcs»of the citizens j hut they were cruel in 
their avarice, slew many of them, and among the rest 
the incomparable Archimedes. He was very intent on 
a demonstration in geometry, and calmly drawing his 
lines, when a soldier entered the room, and clapped a 
sword to his throat. “ Hold ! (said Archimedes) one' 
moment, and my demonstration will he finished.” But 
the soldier, equally regardless of his prayer and his de- 
monstration, killed him instantly. There arc difierent 
accounts of the manner of his death ; but all agree tliat 
IMarcellus regretted it extremely, and showed a singu- 
lar favour to his relations for his sake. 

The city of Syracuse continued subject to the western 
empire till its declension, when the island of Sicily, be- 
ing ravaged by dinVrent baiharians, the capital also un- 
derwent various revolutions j till at last, in the 9th cen- 
tury, it was 30 destroyed by the Saracens, that very few 
traces of its ancient grandeur are now to be seen. ” The 
ancient city of Syracuse was of a triangular form, and 
consisted of five parts or towns. The circuit, accord- 
ing to Strabo, amounted to 180 stadia, or 22 English 
miles, and four furlongs. An account which Mr Swin- 
burne once suspected of exaggeration j but, after spend- 
ing two days in tracing the ruins, and making reason- 
able allowances for the encroac hments of the sea, he was 
convinced of the exactness of Strabo's measurement. 

At present it is fortified strongly toward the land, 
and the ditches of the bastions form the communications 
between the two havens. It Is very weak towards the 
sea, but the shelves^ render It hazardous to debark on 
that side. The garrison is one of the best appointed in the 
kingdom, huttheheightsof Acradinacommand the works. 

About eighteen thousand inhabitants are now con- 
tained in It. The dwellings arc far from being memo- 
rials of ancient Syracusan architecture or opulence. In 
any other situation they might he thought tolerable : 
hut to observers who reflect on the style of those build- 
mgs that probably once covered the same ground, the 
present edifices must have a mean appearance. The 
ancient temple of Minerva is now turned into a cathe- 
dral. The Walls of the cella are thrown down, and on- 
ly as much left in pillars as is necessary to support the 
roof 5 the intercoluraniations of the peristyle are walled 
up. This temple is built in the old Doric proportions 
used in the rest of Sicily ; its exterior dimensions arc 
185 feet in length and 75 in breadth. There are also 
some remains of Diana's temple, hut now scarcely dis- 
cernible. Besides these, there are few ruins intheisiand j 
and one is surprised that any should exist in a place 
which had been so often laid waste by enemies, and so 
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often shaken by earthquakes. E. Long. 1 5. 27. N. Lat. Syracusev 
37. 3. Syria. 

SYRIA, a very ancient kingdom of Asia, lying be- * 
tween the Mediterranean on the west, the Euphrates on 
the east, and Arabia Desei ta, Phoenicia, and Palestine, 
on the south. i 

In ancient times this country was called v^ram, pro- Naynes, di- 

hahly from Aram the youngest sou of Sbcni. At first 8^*^* 
• ^ 11 1 • ° I 11 r of ancient 

^ It was parcelled out into several jiclty states j all of Syria. 

which seem afterwards to have been reduced under sub- 
jection to the four principal ones, Zobah, Damascus, 

Hamath, and Geshur. Afterwards the whole country 
was divided into two parts only, viz.Csclcsyria and Phoe- 
nicia; though the Phoenicians, Idumeans, Jews, Gazites^ 
and Azotites, or the whole countiy of the Philistines, 
was included. After the death of Alexander, Syria in 
the great extent of the woid, was divided, according to 
Struiio, into Comagene, Selcucis of Syria, Coelesyria, 

Pliocnice on the sea coast, and Judea in the midlands 
Ptolemy, however, subdivides these ; and in the Proper 
Syria reckons only Comagene, Pieria, Cyrrhlstica or. 
Cyrrhestica, Seleucis,Cassiotis or Casiotis,CIialyhonitis, 
Chalcidice or Chalcidene, Apamene, Laodicene, Phoe- 
nicia Mediterranca, Coelesyria, and Palmyrene. 

The bistoi-y of the ancient Syrians, till the time of 
their being carried away by the kings of Assyria, is to- 
tally unknown, excepting a few particulars which may 
be gathered from Scripture, and which It is needless 
here to repeat. During the continuance of the Assy- 
rian, Babylonian, and Persian monarchies, the history of 
this country aflfords nothing remarkable ; but after the 
death of Alexander, it gave name to a very consider- 
able empire, which makes a conspicuous figure in an- 
cient history. At this time, however, It was not con- 
fined to Syria propcily so called, hut comprehended all 
those vast provinces of the Upper Asia which formed 
the Persian empire ; being, in its full extent, bounded 
by the Mediterranean upon one side, and the river In- 
dus on the other. The first king was Seleucus, one 
the generals of Alexander the Great *, xvho, after the 
death of that conqueror, being made governor of Bahy»- of 
Ion, was templed, by the example of Alexander's other Syria after 
captains, to set up for himself. Eumenes, who had sin- ‘AJexander, 
cerely at heart the interest of Alexander's family, soli- Grc«u 
cited his assistance against Antigomis, who bad openly 
revolted ; but Seleucus not only refused liis assistance, 
hut attempted to destroy Eumenes himself with his 
whole army. Eumenes, however, found means to 
escape the danger without the loss of a man. On this 
Seleucus endeavoured to gain over his troops : but find- 
ing that impossible, he made a truce with Eumenes, and 
granted him a safe passage through his province ; but 
at the same time sent an express to Antigonus, desiring 
him to fall upon him, before he was joined by the go- 
vernors of Upper Asia. Antigonus did not fail to fol- 
low his advice *, but having prevailed against Eumenes 
through treachery, he next thought of bringing Seleu- 
cus himself under subjection. On his return to Raby- obliged by. 
Ion, therefore, after having been feasted with his whole Antigonus 
army by Seleucus, he demanded of him an account oftoflyiat® ■ 
the revenues of his province. Receiving an unfavonrable 
answer to this requisition, AntigonnN was so much ex- 
asperated, that Seleucus, not thinking himself a match 
fdr him at that time, thought proper to fly into Egypt. 

By. 
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of Seleucas all those provinces which bad formerly been 
subject to Lysimachus, and from this victory be is ge-'- 
nerally called Ntcaiot’f or the conqueror. His yjiulf 

however, on this occasion, was but short-lived •, for,reicLfr- 
seven months after, as he %vas marching towards Mace- otOynwr* 
don to take possession of that kingdom, he was ireach-dered. 
erously murdered by Ptolemy Cei*aunus, on wbom he 
had conferred innumerable favours. ^ 8 

Seleucus was succeeded by his son Antiochus Sot(T,Aift»clJii 
who held the empire 19 years. He resigned to 
gonus Gniiatus all pretensions to the crown of Macedonjg ^ 
and having engaged in a war with Eumenes king of 
Perganius, he was defeated hy him, and obliged tojield ^ 
up part of his dominions. He died in 261 B. C. andAnliocliti 



By the flight of Seleucus, Antlgonus wftsleft master 
of all his provinces •, hut his son Demetrius being after- 
wards defeated by Ptolemy at Gaza, Seleucus began to 
think of recovering what he had lost. Having receiv- 
ed from Ptolemy a very slender force, he set out to- 
wards Babylon, and procured reinforcements as be pro- 
ceeded. As he approached the city, those who favoured 
Antigonus retired into the citadel, but were soon oblig- 
ed to surrender j and in tlial'fortress Seleucus found his 
children, friends, and domestics, whom Antigonus had 
kept prisoners ever since his flight into Egypt. 

Seleucus having made himself master of Babylon, in 
the year 312 B. C. began to prepare for encountering 

Antigonus, who he knew would soon attack him with ..... — 

all his force. Nicanor, governor of Media under An- was succeeded by his son Antiochus Theos •, who 



tigonus, first advanced against him at the head of 
MedU^and^ * 0,000 foot and 7000 horse ; but Seleucus, with only 
Suiiana. 4^0 horse, having drawn him into an 

ambush, cut off almost the whole of his army, and such 
of the soldiers as had escaped the slaughter willingly en- 
listed under his banner. 

Ihe consequence of this victory was the submission 
of all Media and Susiana ^ but during his absence from 
the capital, Demetrius advanced towards it, and made 
himself master of it. 

On the return of Seleucus to Babylon, he easily drove 
out the troops left by Demetrius, recovered the castle 
which he laid garrisoned, and settled his authority on 
such a film foundation, that it could never afterwards 
be moved. Having then marched again Into Media, 
he defeated and killed with his own hand Nicanor or 
' Nicator, whom Antigonus had sent against him 5 after 
which, having settled the affairs of Media, he reduced 
all Persia, Bactria, and Hyrcania, subjecting to his 
new empire these and all the other provinces on this side 
the Indus which had been conquered. 

Seleucus being now master of ail the countries which 
he between the Euphrates and the Indus, took the title 
of king of Babylon and Media. But, not satisfied with 
these possessions, ample as they were, he crossed the In- 
dus, in order to conqocr those regions which had sub- 
mitted to Alexander beyond that river. In this expe- 
dition, however, he was unsuccessful j but returning 
westward against liis old enemy Antigonus, be defeated 
and killed him at Ipsus, and reduced his son Demetrius 
0 a very dj-pendenl Htate. Seleucus now betook him- 
«el to the bu.ldm,? of a city, which he called Scleuaa, 



and which stood on the place where he ci v of T' * . ■ . . 

now stands. Besides these, 1« bmlt a Leaf Iff ", A 



others , .6 of which- hecaTed froLThe Zf 

of Ins brother Antiochus; nine Seleiicia, from his own 
name; time Apamta, from Apama his fii-st wife; one 

of 36 general officers left hy Alexander the GrLt, they 



ving engaged in a war with Ptolemy Philadelphus king^ ^ 
of Egypt, the Pai thians and Bactrians took that oppor- 
tunity to revolt, and could never afterwards be reduced. 

In 246 B. C. he. was poisoned by his wife Laodite, who 
raised to the throne her own son, named Seleuct/s Cal- jo 
linicus. He was succeedtd by his eldest son 
Ceraunus, u weak prince, who wa.s poisoned ’ hy * 
spiracy of two of his officers, when he had reigned 
year j after whicli his brother Antiochus, surnamed the 
Greats ascended the throne in 225 B. C. 11 

In the very beginning of his reign, two of his generals, Anliodwi 
Alexander and Molo, rebelled against him. The 
mer had been appointed governor of Persia, and the 
ter of Media. Antiochus marched against the rebels, 
whom be defeated in a pitched battle } on which ibeir n 
chiefs laid violent hands on themselves. On his return Sappr^ 
he received the submission of the Atropatii, a 
people in Media j and put to death his prime nrinister^j^^^ 
Hermlas, whom he had found hatching treacherous de-j^^bya®- 
signs against him. During his lifetime, however, lbeother% 
traitor, hy accusing A ebeeus of treason, had obliged bim 
to revolt in his own defence 5 so that the king had still 
two important wars oi his hands, viz. one with Ptole- 
my king of Egypt, and the other against Acharus. Af- 
ter some deliberation, he resolved to march first against 
the king of Egypt j and was at first very successful, re- 
ducing many cities in Coelesyria and Palestine, and de- 
feating the Egy’ptians in a pitched battle j but in the 
year 217 B. C. being worsted in the battle of Raplua, 
he was obliged to abandon all his conquests j of wbich 
Ptolemy immediately took possession, and Antiochus 
Was obliged to cede them to him, that he might be at 
sure to pursue the war against Achseus. 

Antiochus having made vast preparations for bis ex- 
pedition, soon reduced Acliaeus to such distress, that ha 
was obliged to shut himself up in the city of Sardis, 
wliich he defended for some time with great bravery* 
till at last, being- betrayed by two Cretans, he was de- 
livered up to the king, and by his order put to death. 
Antiochus then undertook an expedition against thegj, 
Parthians, wtinm nUlirm^ ♦/. A ueace ouiesi® 



whom he obliged to conclude a peace ouiesu 
very advantageous terms. He then turned his armse»» 
again.st the king of Bactria, whom he also compelled to 
agree to his terms. He then crossed Mount Caucasu^ 
and entered India ; where he renewed his alliance wit 



NeZlw'est’they werl 'boffi '’ 8177 '* '“h ’7 ”''*’ 

and animoshy Z. it T’ 

^ a place called Curopedton in PhrvaSu T entered lud _ 

■^r«UMd engagement took place. Victor w 78 loLZ.d'.r!! ‘!’® ">at country. From Ind'ia he marclied Into 

I^ysimaclius was run throuuli with a sn ^ * Arachosia, Drangiana, and Carmania, establishing or- 
aiul died on the spot ; on which h s trofps b Ll V’ in all those countries : then passing 

.elves to flight. This victory added to he |'>rough Persia, Babylonia, and Mesopolamia, he re- 

to tfte possessions turned to Antioch, after an absence of seven years. 

in 
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Syria. In the year 204 B. C. Antlochus cntmd into a 
league with Philip of Macedon, on purpose to deprive 
_ * 4 . Ptolemy Epiphane.s, the Infant king of Egypt, of all 

dominions. He defeated the Egyptian general, re- 
with Hh: lip covered all Palestine and Coelesyria 5 after which he 
or .Maccdon invaded Asia Alinor, In hopes of reducing it also, and 
a^Riniit thef^s(Qj.jQg Syrian empire to the same extent it had in 
Seleucus Nicator. The free cities In Asia 
Am 204. Minor immediately had recourse to the Romans, who 
B. C. sent an embassy to Antlochus on the occasion *, but as 

15 both parties put on those haughty and imperious airs to 

Hi* con- thought the greatness of their power gave 

•becked by****'”’ ” ***gkt, no satisfaction was given, hut every thing 
the Ko> tended to an open rupture. AVhile matters were in this 
mans. situation, Hannibal the Great, being obliged to leave 
Hannibal country, fled to Antiochus : from whom he 

fleas to him ^ gracious reception. As Hannibal had, 

for protcc- while a child, sworn perpetual enmity against the Ro- 
tion. mans, he used all his eloquence to persuade Antlochus 
to make war with them ^ and as the many victories 
which he had gained over them left no room to doubt 
of bis capacity, Antiochus doubted nothing of being 
able, by his assistance, to conquer that haughty people. 
Several embassies passed between the two nations j but 
chiefly with a design, on the part of Antiochus, to gain 
time. Hannibal endeavoured to draw his countrymen 
'17 into the confederacy against Rome, but without effect. 
Antiochus Antiochus having strengthened himself by several al- 
advlcc^of*'^ liances, at last resolved to begin the war in earnest. The 
Hannibal imprudently became the aggressor, by falling on a 

body of 500 Romans before war bad been declared. He 
also made King Philip his enemy, by entertaining the 
18 regent of Athamanla, who was a pretender to the crown 
Sl\eba"* Macedon. To complete .all, he himself fell in love, 
viour. * though above 50 years of age, with a beautiful young 
woman of Chalcis, whom be married ; and became so 
great a slave tg this passion, that he entirely neglected 
his ailairs *, the army gave themselves up entirely to 
dissipation and debauchery, and every trace of military 
discipline vanished. 

by the Ro Antiochus was roused from his 

maiA^at ° *^**’*^*’gy by a declaration of war against him at Rome, 
Tbenaopy- ””** -^toUa. His army at this time amount- 

ix. cd to no more than 10,000 foot and 500 horse. He 

ipr. had been made to believe that he would receive a vast 
lelnforcement in ^tolia.: but when he came to make 
the experiment, he soon found his mistake j ail the 
troops he could raise there amounted to no more than 
4000 men. With this force, so exceedingly inadequate 
to the purpose, he was obliged to oppose the Roman ar- 
my, who were advancing in coujunction with the Ma- 
cedonians, and had already made surprising progress. 
Antiochus seized the straits of Thermopylue j but was 
driven from them by the Romans, the king himself be- 
ing the first that fled. Almost his whole army was de- 
stroyed in the battle or in t!ie pursuit, and Antiochus 
returned with disgrace into Asia. 

Soon after his return, Antiochus equipped a fleet of 
^200 sail j on which he immediately embarked for the 
Thracian Chersonesus, now Grim Tartary. He for- 
tified the cities of Lysiniacliia, Sestus, and Ahydos, 
with others in that neighbourhood, to prevent the Ro- 
mans from crossing the Hellespont. In the mean time 
Pdyxenldas the Syrian admiral sent intelligence to the 
king that the Roman fleet bad appeared oflf Delos ; upon 
VoL. XX. Part T, ^ ^ 
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which he desired him to seek them out and engage them 
at ail events. He did so, and was defeated with the ^ 
loss of 40 ships taken or sunk in the engagement. This . 

WHS soon after revenged by the destruciion of the b 

dian fleet by the artifice of Polyxenldas ; but in the end that of the 
the king's affairs went everywhere to wreck. Having Kumant. 
laid siege to the city of Pergamus, he was obliged to 
raise it with loss ; the Pbceniciaii fleet commanded hy ,, 
Hannibal was defeated by the Rhodians: and soon after Meets with 
the Syrian floet under Polyxenidaa was utterly defeated 
by the Romans. Antiochus was so much disheartened 
by tliese repeated defeats, that he appeared like one in- ijjjg In, 
futuated. Instead of fortifying more strongly those cities faioated. 
which lay on the frontiers of his kingdom, he entirely 
deserted tlie4ii : and thus I.ysimachia and Ahydos, the 
two keys to Asia, fell into the hands of the Romans 
without the least resistance. 

The arrival of the Romans in Asia struck Antlochus 
with such terror, that he instantly sued for peace. The 
terms he offered were indeed very advantageous, but 
by no means agreeable to the expectations of the Ro* 21 
mans. They therefore gave him his final answer : 

I. That since he had drawn upon himself the war, 
should defray the whole expence of it ; 2. That he 
should restore liberty In general to all the Greek 
cities in Asia ; and, 3. 'J'hat to prevent future hosti- 
lities, he should relinquish all Asia on this side Mount 
Taurus. These terms, however, still appeared to him 
so intolerable, that he resolved to continue the war j 
and deterniined also to take the most imprudent me- 
thod of currying it on, namely, hy hazarding all on 
the event of a general engagement. The king en- 
camped near Magnesia, and strongly fortified bis camp. 

The Romans insulted him in his trenches, and proposed 
to attack his furtiHcatlons if he continued to decline an 
engagement. At last the king, thinking it would he 
shameful for him longer to refuse au engagement, being 
at the head of an army far more numerous than that of 
the enemy, in a friend’s country, and in the midst of 
bis allies, resolved at all events: to accept the challenge, 
and accordingly prepared for a decisive buttle. 

On the day of the battle the weather proved very Datile of 
favourable to the Romans •, for a thick fog rising in the Mui^iieuaB 
morning, the day was almost turned into night, so that 
the Syrian commanders could not have all the corps 
under their command in view, on account of their great 
extent, nor send them proper orders in time ; whereas 
the fog was not thick enough to prevent the Roman ge- 
nerals from seeing their several bodies at the greatest 
distance, as they took up but little ground. Besides, 
the damp which was occasioned by the fog slackened 
the strings of the enemy’s bows, so that the Asiiatlcs 
who used them could shoot their darts and arrows but 
faintly. The whole dependence of Antiochus in the 
first attack was on his armed chariots, which were to 
cut their way into the Roman army. But Eumenes, king 
of Pergamus, undertook to render them useless, and even 
fatal, to the enemy. After this advantage, the Roman 
cavalry advanced, and fell on those whom the chariots 
bad put in disorder. The Syrians being already intimi- lheS>nnn3 
dated, after a faint resistance gave way 5 and the Romans defeated, 
made a great slaughter of their men and horses, both be- 
ing borne down with the weight of their heavy armour. 

Eumenes charged the left wing, in which Seleucus 
commanded, with such vigour, that he put it to flight •, 
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and tlie fugitives flying to tlie phalanx for protection, 
put tint body likewise in disorder^ which Domitius ob- 
serving, advanced against it at the head of hts legion* 
aries, but could not break it till he ordered his men to 
attack the elephants which the Syrians had placed 
in the spaces between the companies. The Bomans 
had learned, in their wars with Pyrrhus and Han- 
nibal, not to fear those monsters which were once so 
terrible to them. They attacked them, therefore, with 
great resolution j and driving them against the pha- 
lanx, put that body into disorder, by means of those 
very animals wliicli had been posted there for its de- 
fence. 

After a long and bloody contest, the Syrians were 
totally routed, and the Romans walking over heaps of 
dead bodies, marched up to the Syrian camp, attacked, 
and plundered it. The riches they found in it are not 
to be described’, but the taking of it cost the Romans a 
new battle, which proved more fatal to the Syrians 
than that in the field 5 for the Romans having, in spite 
of a most desperate resistance, forced the intrenchments, 
gave no quarter, but put all to the sword without distinc- 
tion. There fell this day in the battle, in the pursuit, 
and in the plunder of the camp, 50,000 foot and 4000 
horse*, 1500 were taken prisoners, and 15 elephants. 

In the consular army there were but 300 foot killed 
ami 35 horse. Kumenes had only 15 of his men kill- 
ed j so that this victory, as we are told by the ancients, 
seemed a prodigy to all nations both of the east and 
west. 

Antiochus retired to Sardis with as many of his 
forces that had escaped the slaughter as he could draw 
together. From Sardis he soon marched to rejoin his 
son Seleucus, who had fled to Apamea. As for the 
consul, he took advantage of the king’s defeat and 
flight, making himself master of all the neighbouring 
countries. Deputies hastened to him from all parts: 
Uie ciUes of Ihyatira, Magnesia, Trallis, Magnesia in 
tarta, al Lydia, and Ephesus itself, though • highly 
favoured by Antiochus declared for the Roi^^ans. Po- 
lyxemd^s, upon the news of the king’s defeat, left the 
port of Ephesus, and sailed to Patara, where he landed 
With -a very small guard, and returned by land into Sy- 
ria. The consu took the road to Sardis, which open- 
ed Its gates to him. ^ 

Antiochus finding his affairs In a bad situation both 
by sea and land, and not daring to appear before the 
eon.ular army m the field, sent Antipater his brother’s 
and Zeuxis, who had been governor of Lydia and 
Plnygia, to sue for a peace. They were ordered to 
at clnefly wuh the elder Scipio, of whose clenwncy 
•and gc^id nature Antiochus entertained a high opS 
Acpordmgly, on their arrival at Sardis, whme Z Zt 

ana ^^ere. by him pi-esented to the consul. Their speech 
peace proposed by Scipio ratified there. L. 
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Aurelius Cotta was sent with the ambassadors to Rome, Syrii. 
to acquaint the senate with the particulars of the treaty. ^ 
When they appeared before the conscript fathers, they 
spoke with great submission, and only desired them to 
ratify the articles which the Scipios had offered to their 
master. The senate, after examining them, ordered 
that a treaty of peace should be concluded with Antio- 
chus, and the articles of it engraved on brass, and fixed 
up in the Capitol. They only added one clause, which 
was, That the Syrians should change every year all 
their liO!»tages, except the son of King Antiochus, who 
should continue at Home as long as the republic thought 
fit. The peace being thus ratified, and all Asia on this 
side Mount Taurus delivered into the bands of the Ro- 
mans, the Greek cities were by them restored to their 
liberty, the provinces of Caria and Lydia given to the 
Rhodians, and all the rest that liad belonged to Antio- 
chus bestowed upon Eumenes. . *7, 

Antiochus did not long survive his misfortune 
Magnesia. He died in 187, and with him fell the glory g 
of the Syrian einpiie. The Romans now gave laws to the 
kings of Syria, insomuch, that when Antiochus Epi- 
phanes the grandson of Antiochus the Great hesltateit 
at obeying tlie command of the senate, one of the am- 
bassadors drew a circle round him with a rod on the 
floor, and told him that he should not go out of that 
spot before be had told him what he was to do. Ihe 
most remarkable transactions of this prince are his wars 
with the Jews, and persecutions of them j of which a • ^ 

full account is given under the article Jews. Syria 

variety of usurpers and tyrants, the kingdom of ^y‘''^coroei» 
fell under Tigranes king of Armenia in the year 83 Roman 
B C. j and upon his overthrow by the Romans, it be-profia«« 
came a province of the dominions of the republic. From 
them it was taken by the Saracens in the reign of the 
caliph Omar, and is now a province of Turkey in Asia.. 

See Acre. ly 

Syria is in some measure only a chain of menntains, cliinai*, 
varying in their levels, situation, and appearances, fheioil, ^ 
part of the country, however, next the sea is in J 

low, and besides this there are several extensive valleys. 

The climate on the sea-coast and in these valleys is very 
l>ot, but in the higher parts of the country it beaw a 
good deal of resemblance to that of France. Syria 
exceedingly fertile, and the variety of its productions is 
very great. Besides wheat, rye, bailey, beans, and the 
cotton plant, which is cultivated everywhere, Palestine 
abounds in sesamum, from which oil is procured, and 
donra as good r,s that of Egypt. Maize thrives in the 
light soil of Balbec, and even rice is cultivated with 
success on the borders of the marshy country of HbvuU* 

I hey have lately begun to plant sugarcanes in the gar* 
dens of Saide and of Bairout, and they find them equal 
to those of the Delta. Indigo grows without cultivat- 
ing on the banks of the Jordan, in the country of Bi-aiJ* 
and only r< quires care fco make it of an excellent quali- 
fy' The Rill-sides of Latakia produce tobacco. 
produces dales like Mecca, and pomegranates like Al“lW^ 
giers j Tripoli affords oranges equal to those of Malta 
Bairout figs like those of Marseilles, and bananas not 
inferior to tliose of St Domingo ^ Aleppo enjoys the ex- 
clusive advantage cf producing pistachios; and Damas- 
^is justly, boasts of possessing all the fruits knotvn m 
J ranee* Its stony soil suits equally the apples of Nor- 
mandy, the plums of Touraine, and the peaches of 
’ Pane. 
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Syria Paris. Twenty sorts of apricots arc reckoned there, 
g the stone of one of which contains a kernel highly valued 

^ through all Turkey. The cochineal plant, which grows 
on all that coast, contains perhaps that precious insect 
in as high perfection as it is found in Mexico and St 
Domingo. 

The inhabitants may be divided into three principal 
classes : the descendants of the Greeks of the Lower 
Empire j the Arabs, their conquerors j and the Turks, 
the present ruling power : and these again, the first in- 
to three, the second into four, classes j besides three 
wandering tribes of Turkomans, Curds, and Bedouin 
Arabs. The ancient inhabitants before the Greeks 
under Alexander are entirely lost. The inhabitants are 
in general of a middling stature, and the eyes of the 
women almost everywhere beautiful, and their shape 
correct and well proportioned. The general language 
is Arabic. 

SYRINGA, the Lilac, a genus of plants belonging 
to the class diandria, and in the natural system ranging 
under the 44th order, Sepian'er. See Botany Index. 

SYRINGE, a well-known in<itrument, serving to 
imbibe or suck in a quantity of fluid, and to squirt or 
expel the same with violence. The word is formed 
from the Greek or the Latin syrinx, “ a pipe.” 

—A syringe is only a single pump, and the water as- 
cends in it on the same principle as in the common suck- 
ing-pump. See Hydrodynamics. 

SYRUP, In Pharmory, a saturated solution of sugar, 
made in vegetable decoctions or infusions. See Mate- 
ria Medica. 

SYSTEM, ill geueral, denotes an assemblage or 



chain of princip'Ies and conclusions, or the whole of any 
doctrine, the several parts whereof are bound together, 
and follow or depend on each other'; in which sense we 
say a system of philosophy, system of divinity, &c. The 
word is formed from the Greek “ composition, 

com pages.” 

System, in the animal economy, the vascular, the 
nervous, and the cellular. See Anatomy. 

System, in Music, an assemblage of the rules for har- 
mony, deduced from some common principle by which 
they are reunited ; by which their connection one with 
another is formed ; from whence, as from their genuine 
source, they natively flow ; and to which, if we would 
account for them, we must have recourse. See the ar- 
ticles Chromatic, Diatonic, Enharmonic, Har- 
mony, Interval, and Music. . 

System, in Botany. Sec Botany. 

System, in Astronomy. See Astronomy. 

SYSI'OLE, in Anatomy, the contraction of tho 
heart, whereby the blood is drawn off its ventricles in- 
to the arteries; the opposite state to which is called the 
diastole, or dilatation (f the heart. See Anatomy 1 h~ 
de.r. 

SYSTYLE, in Architecture, that manner of placing 
columns where the space between the two shafts consists 
of two diameters or four modules. 

SYZYGY, Syzygia, \x\ Astronomy, a term equally 
used for the conjunction and opposition of a planet with 
the sun. The word is formed from the Greek rv^vytat, 
which properly signifies conjunctio. On the phenomena 
and circumstances of the syzvgles a great part of the 
lunar theory depends. See Astronomy. 
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or t, the 19th letter and 16th consonant of our al- 
^ 9 ^ phahet ; the sound whereof is formed by a strong 

expulsion of the breath through the mouth, upon a sud- 
den drawing hack of the tongue from the fore-part ol 
the palate, with the lips at the same time open. The 
proper sound of t is expressed in most words beginning 
or ending with that letter ; as in take, tell, hot, put. T\ 
before a vowel has the sound oi si, or rather of shi as 
in creation, except when a* precedes, as in question; and 
in derivatives from words ending in /y, mighty, migh^ 
tier. Th has two sounds; tire one soft, as thou, father , 
the other hard, as thing, think. The sound Is soft in 
these words, then, thence, and there, with their dcriva- 
lives and compounds ; and in the words that, fh/s, thus 
thy, they, thouf^h; and In all words in which th comes 
between two vowels, as, whether, rather ; and between 
r and a vowel, as burthen. 

In abbreviations, amongst the Homan writers T, 
stands for Titus, Titius, &c. ; Tab. for Tabulan'us 
1 ah. P. H. C. Tahularius Provinciev Hisj}ani(e Citef'io- 
ris ; Tar. Tarquinius ; 'I’i. Tiberius: 'J'i. F. Tibent 
films; Ti. L. Tibei'ti lihertus : 'J'i. N. Tiberii'Sepos ' 
T. J. A. V. P. V. D. tempore judicem arbitrumve po- 



stulat ut det; T. M. P. tei'minumposuit ; T. M. D, D. T 
ierminum dedicuvit ; Tr. trans, tribunus ; 'IV. M. or II 
"MW. trilmnus militum ; TR. PL. DES. tribunus plebis'^^^f^^f^ 
designatus ; TR. AER. tribunus (Prarii ; TRV. CAP. 
triumviri capitales; T. P. or I'RIB. POT. tribunicia 
potestate ; 'l ul. II. Tullus Hostilius, 

Amongst the ancients, T, as a numeral, stood for one 
hundred and sixty ; and with a dash at top, tlui> 7 , it 
signified one hundred and sixty thousand. In music, T 
stands for tntti, “ all, or altogether.” 

TAB ANUS, the Breeze-ply ; a genus of insecti 
belonging to the order of diptera. Sec Entomology 
Index. 

TABARCA, a small island lying opposite to a town 
of the same name, which divides the maritime coasts of 
Tunis and Algiers, in Africa. It is two miles from the 
land, and is in possession of the noble family of the La- 
mellini of Genoa, who have here a governor and a gar- 
rison of 200 men to protect the coral fishery. N. Lat. 

36. 50. E. Long. 9, 16. 

TABASHEER, a Persian word, signifying a hard 
substance found in the cavities of the bamboo or Indian 
reed, and highly valued as a medicine iu the East Indies 
A a 2 Though 
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Tabasbccr.Tlioiigli some account was given of the tabasheer by 
tlie Arabian physicians, no accurate knowledge of it 
was obtained till Dr Russel favourad the public with 
his observations on it. 

The tabasheer is produced from the female bamboo, 
which is distinguished from tl>e male by a larger cavity. 

The bamboos containing it make a rattling noise when 
shaken. Dr Russel having exanilned a bamboo brought 
from Vellore, consisting of six joints, found no tabasheer 
in two of them : all the rest contained some, but of va- 
rious quality and quantity *, the whole amounting to 
about 27 grains. The best was of a bluish white, re- 
sembling small fragments of shells, harder also than the 
rest, but which might be easily crumbled between the 
fingers into a gritty powder; and when applied to the 
tongue and palate, had a slight saline and testaceous 
taste ; the weight not exceeding four grains. The co- 
lour of the rest was cinerititous, rough on the surface, 
and more friable ; having some particles of a larger 
size intermixed, but light, spongy, and somewhat re- 
sembling pumice stones ; which appearance, our author 
suppo'<es, led the Arabians to think that fire was con- 
cerned in the production. The two middle joints were 
of a pure white colour within, and lined with a thin 
film. In these the taba'jhcer was principally found. 

The other joints, particularly the two upper ones, were 
discoloured within ; and in some parts of the cavity was 
found a blackish substance in grains or in powder, ad- 
beiing to the sides, the film being there obliterated. In 
two or three of the joints a small round hole was found 
at top and bottom, which seemed to have been perfora- 
ted by some Insect. 

Garzius informs us, that it is not found in all bam- 
boos, or in all the branches indiscriminately, but only in 
those growing about Blsnagur, Batecala, and one part 
of the Malabar coast. Dr Russel was informed by a 
letter from a medical gentleman attending the embassy 
to the Nizam, that though tabasheer bears a liigh price 
at Hydrabad, it is never brought thither from Bisnagur ; 
and that some of what is sold in the markets comes from 
the pass of Atcour in Canoul ; and some from Emna- 
had, at the distance of about 80 miles to the north-west ; 
hut that the most part comes from Masulipatam. That 
sold in the markets is of two kinds ; one the rate of a 
rupee per dram, but the other only half that price ; the 
latter, however, is supposed to be factitious, and made 
up mostly of burnt teeth and bones. Dr Russel himself 
also, IS persuaded that the tabasheer met with in com- 
merce IS greatly adulterated. The above-mentioned 
gentleman likewise informed the doctor that tabasheer 
was produced in great quantities at Sylhat, where it is 
sold by the pound, from one rupee to one and a half: 
^rming a considerable article of trade from Bengal to 
Persia and Arabia. Ihere is, however, a third kind 

»!, ‘•’“t ‘'>e tabasheer is the juice of 

lu thickened and hardened. The followini. 

observations on Its medical effects were taken from S 
Persian work, 11, utled the •• Tofiit ul Monein of Mat 

hommed Monein Hoseinv,” bv Mr WilKum 

T .L ■ palpitation of the 

for sUengthening those members 
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of tile body that are weakened by beat. It is useful al- THb^cer 
so for the piles, and for acute or burning fevers, and 
for pustules in the mouth (thrush) ; and, given with montam. 
oxyme), is of service against restlessness, melancholy, t« ^ < 

and hypochondriaca! affections. The habitual internal 
use of it is prejudicial to the virile powers. It is also 
said to he prejudicial to the lungs. Its correctives arc 
the gum of the pine and honey. The dose of it b to 
the weight of two d’herems, or seven mashis. 

TABBY, in Commerce, a kind of rich silk which 
has undergone the operation of tabbying. 

TABBYING, the passing a silk or stuff under a 
Callender, the rolls of which arc made of iron or copjier 
variously engraven, which bearing unequally on the stuu 
renders the surface thereof unequal, so as to reflect the 
rays of light differently, making the representation of 
waves thereon. 

TABELLIO, in the Roman law, an officer or scri- 
vener, much the same with our notaries public, who are 
often called tabelliones, 

TABERNACLE, among the Hebrews, a kind of 
building, in the form of a tent, set up, by express com- 
mand of God, for the performance of religious worshipi 
sacrifices, &c. during the journeying of the Israelites m 
the wilderness : and, after their settlement in the land 
of Canaan, made use of for the same purpose 
building of the temple of Jerusalem. It was divided 
into two parts ; the one covered, and properly called 
the taba iiacle ; and the other open, called the court. 

The curtains which covered the tabernacle were made 
of linen, of several colours, embroidered. Tliere were 
ten curtains, 28 cubits long and four in breadth. Five 
curtains fastened together made up two coverings, which 
covered up all the tabernacle. Over these there were 
two other coverings 5 the one of goat’s hair, the other 
of sheep’s skins. The holy of holies was parted from 
the rest of the tabernacle by a curtain made fast to four 
pillars, standing ten cubifs from the end. The length 
of the whole tabernacle was 32 cubits, that b, about 50 
feet; and the breadth 12 cubits or 19 feet. The court 
was a spot of ground 100 cubits long, and 50 in breadth, 
enclosed by 20 columns, each 20 cubits high and 10 m 
breadth, covered with silver, and standing on copper 
bases, five cubits distant from one anoslier ; betvieen 
which there were curtains drawn, and fastened with 
hooks. At the east end was an entrance, 20 cubits 
wide, covered with a curtain hanging loa^^e. 

Feast of Tabers ACLES, a solemn festival of 
brews, observed after harvest, on the 1 5tli day of the 
month Tisri, instituted to commemorate the goodness 
of God, who protected the Israelites in the wilderness, 
and made them dwell in booths, when they came out 
of Egypt. On the first day of the feast they began to 
erect booths of the boughs of trees, and in these they 
were obliged to continue seven days. The boughs were 
placed in the open air, and were not to be covered with 
cloths, nor made too close by the thickness of the boughs; 
but so loose that the sun and the stars might be seen, an 
the rains descend through them. For further particuli^ 
of the celebration of this festival, see Levit. ch. 

TABERNiE, in Ancient Geography, See Tre^ 
Tahernte, 

TABERNiEMONTANA, in Botany, a genus of 

plants belonging to the class of pentandria, and order 0 
monogynia ; and in the natural system arranged under 
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TabernoB. the 30th order, Cofttorirr, There are two horizontal 
montana follicles, and the seeds are immersed in pulp. There 
Tabor eight species, all of foreign growth. 

» * . TABLE, a moveahle pieceof furniture, usually made 

of Wood or stone, and supported on pillars or the like, 
for the commodious reception of things placed thereon. 

Table is also used for the fare or entertainraebt ser- 
ved op. 

Table, in Mat/temaficsf^ systems of numbers calcu- 
lated to be ready at hand for the expediting astronomi- 
cal, geometrical, and other operations. 

Table- Book, See Writing. 

TABLE-Mounlaittf a mountain of Africa, being the 
most westerly cape or promontory in that part of the 
world, and near the Cape of Good Hope. The bay 
which is formed thereby is called the Table-bay, 

Laws of the Twelve Tables^ were the first set of 
laws of the Homans : thus called either because the Ro- 
mans then wrote with a style on thin wooden tablets co- 
vered with wax ; or rather, because they were engraved 
on tables or plates of copper, to be exposed in the most 
noted part of the public forum. After the expulsion of 
the kings, as the Homans were then without any fixed 
or certain system of law, at least had none ample enough 
to take in the various cases that might fall between par- 
ticular persons, it was resolved to adopt the best and 
wisest laws of the Greeks. One Hermodorus was first 
appointed to translate them, and the decemviri after- 
wards compiled and reduced them into ten tables. Af- 
ter a world of care and application, they were at length 
enacted and confirmed by the senate and an assembly of 
the people, in the year of Home 303. The following 
year they found something wanting therein, which they 
supplied from the laws of the former kings of Rome, 
and from certain customs which long use had authoris- 
ed : all these being engraven on two other tables, made 
the law of the twelve tables, so famous in the Roman 
mrisprudence, the source and foundation of the civil or 
Homan law. 

Tables of the Law^ in Jewish antiquity, two tables 
on which were written the decalogue, or ten command- 
tfiven by God to Moses on Mount Sinai. 

^ word used by the South sea islanders, 
nearly of the same import as prohibited or interdicted, 
t applies equally to pei*sons and things, and is alsoex- 
prMsiw of any thing sacred, devoted, or eminent. 

^ * mountain of Galilee, about 1 2 miles from 
the city of Tiberias. It rises in the form of a sugar loat; 
in the midst of an extensive plain, to the height of 30 
sladia, according to Josephus. The ascent is so easy, 
that one may ascend on horseback. On tbe top there 
IS a plain two miles in circumference. 

The situation of Mount Tabor is most delightful. 
Rising amidst the plains of Galilee, it exhibits to the 
enchanted eye a charming variety of prospects. Ou 
one side there are lakes, rivers, and a part of the Me- 
diterranean ; and on the other a chain of little hills 
with small valleys, shaded by natural groves, and en- 
riched by the hands of the husbandman with a great 
number of useful productions. Here you behold an im- 
yiariit$ mensity of plains interspered with hamlets, fortresses, 
and heaps of ruins; and there the eye delights to wan- 
• “• der over the fields of Jezrael or Mageddnn, named 
by the Arabs Ebn-AamcPy which signifies “ the field of 
the sous of Aamer.” A little farther you distinguish 



the mountains of Hermon, Gilboa, Samaria, and Arabia Tabor 
the Stony. In short, you experience all those sensa- |1 
lions which are produced by a mixture and rapid sue- Tacitui. 
cession of rural, gay, gloomy, and majestic objects. y— 

It was upon this enchanting mount that the apostle 
Peter said to Christ, ** It is good for us to be here : and 
let us make three tabernacles ; one for thee, and one for 
Moses, and one for Elias.'* 

Flavian Josephus, governor of Galilee, caused the 
summit of this mountain, for the space of two miles and 
a half, to be sirrouude<l with walls. The inhabitants 
of Tabor long braved tlie power, of the Roman armies j 
but being deprived of water in consequence of tbe great 
heats, they were forced to surrender at discretion to 
Placidus, the general of Vespasian. 

Several churches were built upon this mountain by 
St Helen, who founded here also some monasteries. Of 
the two most remarkable, one was dedicated to Moses, 
and inhabited by Cenobites of the order of St Benedict, 
who followed the Latin rites : the other was dedicated 
to the prophet Elias by monks of tbe order of St Basil, 
attached to the Greek rites. The kings of Hungary 
erected here also a pretty spacious convent for some 
monks belonging to that nation, of tbe older of St Paul 
^he first hermit. Tabor was also the seat of a bishop, 
dependant on the patriarchate of Jerusalem. 

When Godfrey of Bouillon seized on this mountain, 
be repaired tbe ancient churches, which were beginning 
to fall into ruins. Under Baldwin I. in 1113, the Sa- 
racen troops retook Tabor ; and their sanguinary fury 
gained as many victories as there were priests and Ceno- 
bites. This mountain again fell into tbe bands of the 
Christians ; but the Catholic standard was not long dis- 
played on it. Saladin pulled it down the year follow- 
ing, and destroyed all the churches. The Christians 
retook it once more in 1253 ) and their zeal made them 
rebuild all the sacred places. At this time Home being 
accustomed to give away empires, Pope Alexander IV. 
granted Tabor to the Templars, who fortified it again. 

At length, in the course of the year 1 290, the sultan 
of Egypt destroyed and laid waste the buildings of this 
mountain, which could never be repaired afterwards ; 
so that at present it is uninhabited. 

TACAMAHACA, in Pharmacy, a gum resin, ob- 
tained from the fagara octandra and populus balsamifera; 
and having a fragrant smell, a bitterish nauseous taste, 
and supposed to be stimulant and tonic in its effects. 

TACCA, a genus of plants belonging to the class 
dodecandria. See Botany Index, 

TACHYGRAPHY, from short, and 

I wHte, or the art of writing short-hand. See Steno- 
GRAFHY. 

TACITUS, C.VIUS Cornelius, a celebrated Roman 
historian, and one of the greatest men of his time, ap- 
pears to have been bom about the year of Rome 809 or 
810, and applied himself early to the labours of the 
bar, in which he gained very considerable reputation. 

Having married the daughter of Agricola, the road 
public honours was laid open to him In the reign oi^f 
Vespasian ; but during the sanguinary and capricious 
tyranny of Domitian, be, as well as his friend Pliny, 
appeal's to have retired from the theatre of public af- 
fairs. The reign of Nerva restored these luminaries of 
Roman literature to the nietropolis, and we find Taci- 
tus engaged, in A. U. C. 850, to pronounce tbe funeral 

oration 
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T*cites. oratron'of the venerable Virginius Hufus, the colleague 
’ w of the emperor in the consulship, and afterwards suc- 

ceeding him as consul for the remainder of the year. 

The time of his death is not mentioned by any ancient 
author, but it is probable that he died in the reign of 
Trajan. 

His works which still remain are, i. Five books of 
his History. 2. His Annals. 3. A Treatise on the dif- 
ferent Nations which in his time inhabited Germany : 
arid, 4. The Life of Agricola his father-in-law. There 
is also attributed to him a 'IVeatise on Eloquence, which 
others have iiscrilied to Quintilian. The Treatise on the 
Manners of the Germans was published in 851. — In the 
year 853, Pliny and Tacitus wtre appointed by the se- 
nate to plead the cause ol the oppressed Africans against 
Marius Prlscns, a corrupt proconsul, who was convicted 
before the fathers j and the patriot orators were honour- 
ed with a declaration that they had executed their trust 
to the entire satislaction of the house. The exact time 
when Tacitus published his history is uncertain, but it 
was in some period of ’IVajan’a reign, who died sudden- 
ly, A. U. C. 870, A. D. 117.— -The history comprises 
a period of 27 years, from the accession of Galha, 822, 
to the death of Domitian, 849. The history being fi- 
nished, he did not think he had completed the tablatnre 
of slavery •, he went back to the time of Tiberius : and 
the. second work, which, however, comes first in the 
order of chronology, includes a period of 54 years, frorti 
the accession of Tiberius, 767, to the death of Nero, 
821 : this work is his “ Annals.” 

Biogrt^fti- It is remarkable, that princes and politicians have 
^i)tcfion-always held the works of Tacitus in the highest esteem ; 

which looks as if they either found their account in 
reading them, or were pleased to find courts, and the 
people who live In them, so exactly described after the 
life as they are in his writings. Part of what is extant 
was lound in Germany by a receiver of Pope Leo X. 
and published by Brroaldus at Rome in 1 51 5. Leo was 
to much charmed with Tacitus, that he gave the recei- 
ver a reward of 500 crowns-, and promised not only in- 
dulgenc^es but money also and honour, to any one who 
fcbould find the other part which it is said was after- 
wards brought to him. Pope Paul HI. as Muretns re- 
lates, wore out his Tacitus by much reading it ; and 
Cosmode Medicis, who was the first great duke of 



0ty. 



Luscany, and formed for governing, accounted the 
reading of lum lus greatest pleasure. Muretus adds 
that several princes, and privy-counsellors to princes’ 
read Inm with great application, and rerrarded him * 

of o-H'o •" A cr’uin ,x; 

Queen Chnsfna ol Sxyeden, thon^rl, exiremely fo^d of 
the Greek tongue, which she made » the diversion of 
her leisure hours, wm not restrained hv th .i f ^ ^ 
.mou, studies; s„ s|,e called am™! 'raT " 

History, some pages of which she reifd constanllv 
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which he breathes, and the force and vivacity with Taciiu. 
which he perpetually expresses himself. The reader of . '^’**^*^ ^ 
taste is struck by the greatness of his thoughts and the ^ 
dignity of his narration ; the philosopher by the com- 
prehensive powers of his mind } and the politician by the 
sagacity with which he unfolds the springs of the most 
secret transactions. Civil liberty and the rights of 
mankind never met with a holder or a more able asser- 
tor : serv'itutle, debasement, and tyranny, ap|>ear not 
in the writings of any other author in juf-ter or more 
odious colours. He has been censured a3 ob^cure *, and 
indeed nothing can he more certain than that he did not 
write for the common mass of men. But to those who 
are judges of his compositions, it is no matter of regret 
ihut his manner is his own, and peculiar. Never were 
description and sentiment so wonderfully and so beauti- 
fully blended and never were the actions and tharae- 
ters of men delineated with so much strength and pre- 
cision. He has all the merits of other historians, with- 
out their defects. He possesses the distinctness ol Xe- 
nophon without his uniformity ; he is more eloquent 
thon Livy, and is free from his superstition j and he has 
more knowledge and judgment than Polybius, without 
his aflectation of reasoning on every occasion. 

One of ihe liest editions of the works of Tacitus was 
published at Paris by Brotier, in 4 vols. 4to. There 
have been four translations of his works into F.nglisb ] 
the first by Greenway and Sir Henry Saville, in the 
reign of Elizabeth j the second by l)rydcn and others \ 
the third by Gordon, which is remarkable for alltcta- 
tion of style, though some think it bears a striking re- 
semblance to the original 5 and the fourth and best by 
Murphy, in 1793, in 4 vols. 4I0. 

TACK, a rope used to confine the foremost lower 
corners of the courses and stay-sails in a fixed position, 
when the wind crosses the ship’s course obliquely. The 
same name is also givt^n to the rope employed to pull^ 
out the lower corner of a studding-sail or driver to the 
extremity of its boom. 

The main-sail and fore-sail of a ship are furnished 
with a tack on each side, which is formed of a ibiek 
rope tapering to the end, and having a knot wi ought 
upon the largest end, by which it is firmly retained in 
the clue ol the sail. By this means one tack is always 
fastened to windward, at the same time that the sheet 
ex'ends the sail to the leeward. 

Iack, is also applied, by analogy, to that part of 
any sail to wiiicli the. tack is u.'-uallv fastened. 

A ship is sa’d to be on the starboard or larboard trek, 
when she is close-hauled, with the wind upon the ‘'lar- 
board or larboard side ; and in this sense the distance 
whitli she sails in that position is considered as the 
length ol tlie tack although this is more frequently 
call( d hoard. See that article. 

I0 Iack^ to change the course from one hoard to 
another, or turn the ship about from the starboard to 
the larboard tack, in a contrary wind. Tims a ship 
being clu.se-hauled on the larboard tack, and turning 
her prow suddenly to windward, receives the impression 
of the wind on her head sails, by which she fall^< ^P' , 

on the line of the starboard tack. Tacking is al-io used|Tfl/<«w"* 
in a more enlarged sense, to imply that 
navigation by which a ship makes an oblique progression 
to the^ windward, in a zig-zag direction. Tins, hniy 
ever, is more usually called beaiins;^ or turning to nandj 

" u'ora. 
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Tack ward. See Navigation, Sailing, and Naval Tac^ 
n tics, under War. 

Tag^ara. ^ Tack, in Scots Law. See Law, N® clxvii. 

’ TACKLE, among seamen, denotes all the ropes or 

cordage of a ship used in managing the sails, &c. 

TACKSMAN. See Tenure. 

TACTICS, ill the art of war, is the method of dis- 
posing forces to the best advantage in order of battle, 
and of performing the several military motions and evo- 
lutions. See War. 

TADCASTER, a town in the west riding of York- 
shire, noted for the great plenty of limestone dug up 
near it \ and for being one of the first places in which 
a building was erected for Sunday schools. It is nine 
miles from York, and 1 88 from London. 

TADMOR. See Palmyra. 
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miles. This fixes its situation at Deoghir, a place of Tagara 
great antiquity, and famous through all India on ac- || 
count of the pagodas of Elousa. It is now called Dou- 
let-ahad, * 

TAGETES, Marygold, a genus of plants belong- 
ing to the class syngenesia *, and in the natural system 
ranking under the 49th order, CompositcB, See Botany 
Index. 

TAGUS, the largest river of Spain j which, taking 
its rise on the confines of Afragon, runs south-west 
through the provinces of New Castile and Estremadura; 
and passing by the cities of Aranjuez, Toledo, and 
Alcantara, and then crossing Portugal, forms the har^ 
hour of Lisbon, at which city it Is about three miles 
broad; and about eight or ten miles below this it falls 
into the Atlantic ocean. 



TADPOLE, a young frog before it lias disengaged 
itself from the membranes that envelope it in its first 
stage oflife. See Erpetology, p. 281. 

T-^NIA, a genus of animals belonging to the class 
of vermes. See Helminthology, N® 29, 30. 

TAFFETY, or Taffeta, in Commerce, a fine 
smooth silken stuft’, remarkably glossy. There are taf- 
feties of all colours, some plain, and others striped with 
gold, silver, &c. others chequered, others flowered, &c. 
accordlnt; to the fancy of the workmen. 

TAGANROK, or 'I'aganrog, a sea-port town si- 
tuated at the head of the sea of Azof, and forming one 
of the principal ports of the Russian empire. It stands 
on a small promontory, at the extremity of which is a 
fortress of cunsiderable strength, and capable of accom- 
modating a numerous garrison. The streets are wide 
but unpaved, and from the lightness of the soil, are ei- 
ther intolerably dusty, or ankle-deep in mud. The 
houses, which do not exceed a thousand, are small, built 
chiefly of wood, plalstered with mud,, and roofed with 
bark. It is in north latitude 46°. 

Taganrok is remarkable only as a place of trade, but 
in this view is highly respectable. W’hen Mr M*Gill 
visited it in 1805, he found there upwards of 200vessels 
of various sizes, waiting for cargoes. From its advan- 
tageous situation, at the head of the sea of Azof, and 
near the mouths of the rivers Don and Volga, and from 
Its being in the vicinity of a very fertile countiy, it has 
^come the centre of commerce for many staple articles. 
Hither are brought, for exportation, vast quantities of 
grain, wool, hides, butter, tallow, bees-wax, and ho- 
my Irom the southern provinces of Russia ; in.n, tim- 
ber, pitch, and tar from Siberia; caviar to the amount 
of 50,000 puds annually from the Don and the Volga- 
hemp and flax from the neighbouring districts. Col- 
lage and canvas are manufactured here, and form a 
considerable article of traffic. The trade is carried on 
chiefly by Ragusan .and Greek supercargoes, who re- 
main only till their commodities are collected and ship- 
ped. For the best accounts of this place, see Pallas’s 
Travels in the Russian Empire^ and M‘Gil!’a.2Vave4j 
in Turkey, Italy, and Russia, 

TAGARA, a city of ancient India, the metropolis 
of a large district called Ariocn, which comprehended 
the greatest pait of the Subah of Aurungabad, and the 
southern part of Concan. Arrian says, that it was situ- 
ated about ten days journey to the eastward of Pulta- 
nah j which, according to the rate of travelling in that 
country with loaded: oarts^ might be about 100 British 



TAHQEREWA, one of the Sandwich islands, is 
small, destitute of wood, the soil sandy and unfertile; is 
situated in north latitude 20® 38', in east longitude 203® 

TAHOORA, one of' the Sandwich Islands in the 
South sea. It is uninliabiteih and lies in north latitude 
21*^ 43', and in east longitude 199® 36'. See Sand- 
wicii- Islands, 

TAJUCA, or Peccary, in Zoology, a species of 
bog. See Sus, Mammalia Index. 

TAI-ouan, the Chinese name of the island of For- 
mosa. See Formosa.— Tai-ouan is also the name of 
the capital of the island. 

TAIL, the train of a beast, bird, or fish ; which in 
land animals, it is said, serves to drive away flies, &c. 
and in birds and fishes to direct their course, and assist 
them in ascending or descending in the air or water. 
But the tail in all animals is of great use in directing 
their motions. 

'J ail, or Fee-tail, in Law, is a conditional estate 
or fee, opposed io fee- simple. See Fee. 

A conditional fee, at the common law, was a fee re- 
strained to some partiexilar heirs exclusive of others; as 
to the heirs of a man’s body, by which only his lineal 
descendants were admitted, in exclusion of collateral 
heirs; or to the heirs male of his body, in exclusion 
both of collaterals and lineal females also. It was cal- 
led a conditional fee, by reason of the condition expres- 
sed or implied in the donation of it, that if the donee 
died without such particular heirs, the land should re- 
vert to the donor. For this was a condition annexed by 
law to all grants whatsoever, that on failure of the heirs 
specified in the grant, the grant should be at an end,, 
and the land return to its ancient proprietor. Such con- 
ditional fees were strictly agreeable to the nature of 
feuds, when they first ceased to be mere estates of life, 
and were not yet arrived to be absolute estates in fee- 
simple. 

With regard to the condition annexed to these fees 
by the comnmn law, it was held, that such a gift (to a- 
man and the heirs of his body) was a glR upon condi- 
tion that it should revert to the donor if the donee had 
no heirs of his body ; but If he had, it should then re- 
main to the donee. 'I'hey therefore called it a fee-sim* 
pie on condition that he had issue. Now we must ob- 
serve, that when any condition is performed, it is thence- 
forth entirely gone ; and the thing to which it was be- 
fore annexed becomes absolute and wholly uncondition- 
al. So that, as soon as the grantee, had any. issue bom. 
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his estate was supposed to become absolute by the per- 
formance of the condition 5 at least for these three pur- 
poses : I. To enable the tenant to alienate the land, and 
thereby to bar not only his own issue, but also the do- 
nor, of his interest in the reversion. 2. To subject bini 
to forfeit it for treason : which he could not do till issue 
horn longer than for his own life, lest thereby the in- 
heritance of the issue and reversion of the donor might 
3. To empower him to charge 



have been defeated. ^ 

the land with rents, commons, and certain other encum 
brancei, so as to bind his issue. And this was thought 
tlie mofe reasonable, because, by the birth of issue, the 
possibility of the donor’s reversion was rendered more 
distant and precarious : and his interest seems to have 
been the only one which the law, as it then stood, was 
solicitous to protect, without much regard to the right 
of succession intended to be vested in the issue. How- 
ever, if the tenant did not in fact alienate the land, 
the course of descent was not altered by this perform- 
ance of the condition *, for if the issue had afterwards 
died, and then the tenant or original grantee had 
died, without making any, alienation, the land, by the 
terms of the donation, could descend to none hut the 
heirs of his body *, and therefore, in default of them, 
must have reverted to the donor. For which reason, in 
order to subject the lands to the ordinary course of de- 
scent, the donees of these conditional fee-simples took 
care to alienate as soon as they had performed the con- 
dition by having issue ; and afterwards repurchased the 
lands, which gave them a fee-simple absolute, that 
would descend to the heirs general, according to the 
course of the common law. And thus stood the old law 
with regard to conditional fees : which things, says Sir 
Edward Coke, though they seem ancient, are yet neces- 
sary to be known, as well for the declaring how the 
common law stood in such cases, as for the sake of an- 
nuities, and such-like inheritances, as are not within the 
statutes of entail, and therefore remain as the common 
law. The inconveniences which attended these limited 
and fettered inheritances were probably what induced 
the judges to give way to this subtle finesse (for such it 
undoubtedly was), in order to shorten the duration of 
these conditional estates. But, on the other band, the 
nobility, who were willing to perpetuate their posses- 
sions in their own families, to put a slop to this prac- 
tice, procured the statute of Westminster the second 
(commonly called the statute de donis conditionalihus') 
to be made *, which paid a greater regard to the private 
will and intentions of the donor, than to the propriety 
of such intentions, or any public considerations whatso- 
ever. This statute revived in some sort the ancient feo- 
dal restraints which were originally laid on alienations, 
by enacting, that from thenceforth the will of the donor 
be ebseryed ; and that the tenements so given (to a man 
and the heirs of his body) should at all events go to the 
issue, if there were any j or if none, should revert to the 
donor. 

• ®f «his act of parliament, the 

judges determined that the donee bad no longer a con- 
ditional fee-simple, which became absolute and at his 
own dispmal the instant any issue was born •, but they 
divided the estate into two paits, leaving the donee a 
new kind of particular estate, which they denominated 

!fi«i f .u "? *" ultimate fee- 

simple of the land , expectant on the failure of issue; 



192 3 T A I 

which expectant estate is what we now call a uversion. 
And hence it is that Littleton tells us, that tenant in'- 
fee-tail is by virtue of the statute of Westminstpr the 
second. The expression fee-tail^ or feodum tallnitum^ 
was borrowed frani the feudiels (see Crag. /. s, t, 10. 

§ 24, 25.), among whom it signified any mutilated or 
truncated inheritance, from which the heirs general 
were cut offj being derived from the barbarous verb 
tuliare^ to cut j from which the Frtnch tatller and the 
Italian tagh'are are formed, (Spelm. Gloss. 53 ^*)* 
Having thus shown the original of estates tail, -re 
now proceed to consider what thinj^ ma^ or may not be 
entailed under the de donts. *1 cnements is the 

only word Used in the statute : and this Sir Edward 
Coke expounds to comprehend all corporeal heredita- 
ments whatsoever ; and also all incorporeal heredita- 
ments which savour of the reality, that is, which issue 
out of corporeal ones, or which concern or are annexed 
to or may he exercised within the same \ as rents, 
vers, commons, and the like. Also offices and 
ties, which concern lands, or have relation to fixed and 
certain places, may be entailed. But mere person^ 
chattels, which savour not at all of the reality, canno the 
entailed. Neither can an office, which merely rebates 
to such personal chattels j nor an annuity, which char- 
ges only the person, and not the lands of the granter. 
But in these last, if granted to a man and tl»e heirs of 
his body, the grantee hath still a fee conditional at com- 
mon law as before the statute, and by his alienation 
may bar the heir or reversioner. An estate to a man 
and his heirs for another’s life cannot be entailed j for 
this is strictly no estate of inheritance, and therefore 
not within the statute de donis. Neither can a copy- 
hold estate be entailed by virtue of the statute; lor that 

the will of 



Tml 



would tend to encroach upon and restrain the will 
the lord ; but, by the special custom of the manor, a 
copyhold may be limited to the heirs of the body ; f^ 
here the custom ascertains and interprets the lords 
will. 

As to the several species of estates-tail, and how they 
are respectively created ; they are either general or spe- 
cial. Tall- general is where lands and tenements are 
given to one, and the heirs of his body begotten : which 
IS called tailgenei'ol ; because, how often soever such 
donee in tail be married, his issue in general, by all an 
every such marriage, is, in successive order, capable ol 
inheriting the estate-tail per formant doni. Tenant m 
tail-special is where the gift is restrained to certain 
heirs of the donee’s body, and does not go to all of 
in general. And this may happen several ways. 
shall instance in only one ; as where lands and tene- 
ments are given to a man and the heirs of his body, 0® 
Alary his now wife to he begotten. Here no issue can 
inherit but such special issue as is engendered between 
them two; not such as the husband may have by ano- 
ther wife; and therefore it Is called special tail* An 
here we may observe, that the words of inheritance (to 
him and his heirs) give him an estate in fee; hut they 
being heirs to be by him begotten, this makes it a 
tail ; and the person being also limited, on whom sue 
heirs shall he begotten (viz. Mary his present wifej» 
this makes it a fee-tail special. 

F.states in general and special tail are 
sified by the distinction of sexes in such entails; for bo ' 
of them may cither be in tall male or tail female. 
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T«ii. if lands be given to a man, and bis beirs-male of his 
' body begotten, this is an estate in tail male general 5 
but if to a man, and the heirs-femalc of his body on his 
present wife begotten, this is an estate in tail female 
special. And in case of an entail male, the heirs-female 
shall never inherit, nor any derived fi*om them ; nor, ^ 
converso^ the beirs-male in case of a gift in tail female. 
Thus, if the donee in tail male hath a daughter, ivho 
dies leaving a son, such grandson in this case cannot in- 
herit the estate tail j for he cannot deduce his descent 
wholly by beirs-male. And as the heir-male must con- 
vey his descent wholly by males, so must the heir- female 
wholly by females. And therefore if a man bath two 
estates-tail, the one in tail male and the other in tail 
female, and he bath issue a daughter, which daughter 
bath issue a son ; this grandson can succeed to neither 
of the estates, for he cannot convey his descent wholly 
either in the male or female line. 

As the word heirs is necessary to create a fee, so, in 
farther imitation of the strictness of the feodal donation, 
the word ho(fy^ or some other words of procreation, are 
necessary to make it a fee-tail, and ascertain to what 
heirs in particular the fee is limited. If, therefore, ci- 
ther the words of inheritance or words of procreation be 
omitted, albeit the others are inserted in the grant, this 
will not make an estate-tail. As if the grant be to a 
man and the issue of his body, to a man and his seed, to 
a man and his children or ofispring ; all these are only 
estates for life, there wanting the words of inheritance, 
** his heirs.*’ $0, on the other hand, a gift to a man, 
itnd his heirs male or female, is an estate in fee-simple 
and not in fee-tail ; for there are no words to ascertain 
the body out of which they shall issue. Indeed, in last 
wills and testaments, wherein greater indulgence is al- 
lowed, an estate-tail may be created by a devise to a 
man and his seed, or to a man and his heirs male, or by 
other irregular modes of expression. 

There is still another species of entailed estates, now 
indeed grown out of use, yet still capable of subsisting 
in law *, which are estates in Hhero maritagio^ or 
Frank-marriage. See that article. 

The incidents to a tenancy in tail, under the statute 
Wesminster 2. are chiefty these : i. That a tenant in 
tail may commit waste on the estate-tail, by felling tim- 
ber, pulling down honses, or the like, without being im- 
peached or called to account for the same. 2. That the 
wife of the tenant in tail shall have her dower, or thirds, 
of the estate-tail. 3. That the husband of a female te- 
nant in tail may be tenant by th« curtesy of the estate- 
tail. 4. That an estate tail may be barred, or destroyed, 
by a fine, by a common recovery, or by lineal warranty 
descending with assets to the heir. See Assets. 

Thus much for the nature of estates-tail : the esta- 
blishment of which family law (as it is properly styled 
by Pigott) occasioned infinite difficulties and disputes. 
Children grew disobedient when they knew they could 
not be set aside : farmers were ousted of their leases 
made by tenants in tail ; for if such leases had been va- 
lid, Hien, under colour of long leases, the issue might 
have been virtually disinherited : creditors were de- 
frauded of their debts j for, if a tenant in tail could 
have charged his estate with their payment, he might 
also have defeated his issue, by mortgaging it for as 
much as it was worth : innumerable latent entails were 
produced to deprive purchasers of the lands they had 
VoL. XX. Part L 



fairly brought ; of suits in consequence of which, our Tail, 
ancient books are full : and treasons were encouraged, v— 
as estates-tail were not liable to forfeiture longer than 
for the tenant’s life. So that they were justly branded 
as the source of new contentions and mischiefs unknown 
to the common law ; and almost universally considered 
as the common grievance of the realm. But as the no- 
bility were always food of this statute, because it pre- 
served their family estates from forfeiture, there was 
little hope of procuring a repeal by the legislature ; and 
therefore, by the connivance of an active and politic 
prince, a method was devised to evade it. 

About 200 years intervened between the making of 
the statute de dom\ and the application of common re- 
coveries to this intent, in the I2th yearofEdward IV. ; 
which were then openly declared by the judges to be a 
sufficient bar of an estate-tail. For though the courts 
had, so long before as the reign of Edward III. very 
frequently hinted their opinion that a bar might be ef- 
fected upon these principles, yet it was never carried 
into execution ; till Edward IV. observing (in the dis- 
putes between the houses of York and Lancaster) how 
little eflfect attainders for treason had on families whose 
estates were protected by the sanctuary of entails, gave 
his countenance to this proceeding, and suffered Talta- 
i*um’s case to be brought before the court : wherein, in 
consequence of the principles then laid down, it was in 
effect determined, that a common recovery suffered by 
tenant in tail should be an effectual destruction thereof. 

These common recoveries are fictitious proceedings, in- 
troduced by a kind of pia fraus^ to elude the statute de 
doniSf which was found so intolerably mischievous, and 
which yet one branch of the legislature would not then 
consent to repeal ; and that these reroveries, however 
clandestinely begun, are now become by long use and 
acquiescence a most common assume ce of lands 5 and 
are looked upon as the legal mode of conveyance, by 
which a tenant in tail may dispose of his lands and tene- 
ments : so that no court will suffer them to be shaken 
or reflected 011, and even acts of parliament have by a 
side-wind countenanced and established them. 

This expedient having greatly abridged estates-tail 
with regard to their duration, others were soon Invented 
to strip them of other privileges. The next that was 
attacked was their freedom from forfeitures for treason. 

For, notwithstanding the large advances made by re- 
coveries, in the compass of about threescore years, to- 
wards unfettering these inheritances, and thereby sub- 
jecting the lands to forfeiture, the rapacious prince 
then reigning, finding them frequently resettled in a si- 
milar manner to suit the convenience of families, had 
address enough to procure a statute, whereby all estates 
of inheritance (under which general words estates-tail 
were covertly included) are declared to be forfeited to 
the king upon any conviction of high treason. 

The next attack which they suffered, in order of time, 
was by the statute 32 Hen. VIII. c. 28. whereby cer- 
tain leases made by tenants in tail, which do not tend to 
the prejndlce of the issue, were allowed to be good in 
law, and to bind the issue in tail. But they received a 
more violent blow in the same session of parliament, by 
the construction put upon the statute of fines, by the 
statute 33 Hen, VlII. c. 36. which declares a fine duly 
levied by tenant in tail to be a complete bar to bim 
and bis heirs^ and all other persons claiming under such 
f B b entail. 
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This was evidently agreeable to the intention preach six in the morning Talayohi 



Tail entail. . - . - 

11 of Henry VII. whose policy it was (before common >re- 
Talapoini. coveries had obtained their full strength and authority) 

' to lay the road as open as possible to the alienation of 
landed property, in order to weaken the overgrown 
power of his nobles. But as they, from the opposite 
reasons, were not easily brought to consent to such a 
provision, it was therefore couched, in his act, under 
covert and obscure expressions. And the judges, though 
willing to construe that statute as favourably as possible 
for the defeating of entailed estates, yet hesitated at giv- 
ing fines so extensive a power by mere implication, when 
the statute de donis had expressly declared that they 
should not be a bar to estates-tail. But the statute of 
Henry VIII. when the doctrine of alienation was better 
received, and the will of the prince more implicitly 
obeyed than before, avowed and established that inten- 
tion. Yet, in order to preserve the property of the 
crown from any danger of infringement, all estates-tail 
created by the crown, and of which the crown has the 
reversion, are excepted out of this statute. And the 
same was done with regard to common recoveries, by 
the statute 34 and 35 Hen. VIII. c. 28. which enacts, 
that no feigned recovery bad against tenants in tail, 
where the estate was created by the crown, and the re- 
mainder or reversion continues still in the crown, shall 
be of any force and efi’ect. Which is allowing, indi- 
rectly and collaterally, their full force and effect with 
respect to ordinary estates-tail, where the royal prero- 
gative is not concerned. 

Lastly, by a statute of the succeeding year, all estates- 
tail are rendered liable to be charged for payment of 
debts due to the king by record or special contract •, as 
since, by the bankrupt laws, they are also subjected to 
be sold for the debts contracted by a bankrupt. And 
by the construction put on the statute 43 Eliz. c. 4. an 
appointment by tenant in tall of the lands entailed to a 
charitable use is good without fine or recovery. 

Estates-tail being thus by degrees unfettered, are 
now reduced again to almost the same state, even before 
issue born, as conditional fees were in at common law, 
after the condition was performed by the birth of issue. 
For, first, the tenant in tail is now enabled to alienate 
his lands and tenements by fine, by recovery, or by cer- 
tain other means j and thereby to defeat the interest as 
well of Ins own issue, though unborn, as also of the re- 
versioner, except in the case of the crown: secondly, he 
IS now liable to forfeit them for high treason : and, lastly 
he may charge them with reasonable leases, and also with 
such of his debts as are due to the crown on specialties, 
or have been contiacted with his fellow-suhjecU in a 
course of extensive commerce. 

Lj^*N°^clxxi" 

TALAPOINS or Talopins, priests of Siam 



in the afternoon till five in the evening. Ihey dress in || 
a very mean gnrb, go bareheaded and barefooted ; and . ^ 

DO person is admitted among them who is not well skil- 
led in the Baly language. , 

They believe that the universe is eternal j hot admit 
that certain parts of it, as this world, may be destroyed 
and again regenerated. They believe in a univereal per- 
vading spirit, and in the immortality and transmigration 
of the soul ; but they extend this last doctrine, not only 
to afl animals, but to vegetables and rocks. 1 hey have 
their good and evil genii, and particular deities, who 
preside over forests and rivers, and interfere in all sub- 
lunary afiairs. 

For the honour of human nature, we are happy to 
find so pure a system of morality prevail among these 
people ; It not only forbids its followers to do ill, but 
enjoins the necessity of doing good, and of stifling every 
improper thought or criminal dc8ii*e. 

Those who wish to peruse a more particular account 
of the Talapoins, may consult Voyage de Ms de la Xou- 
bere ; and ^jketches relating to the History, &c.of the 
Hindoos. 

TALC, a species of mineral arranged under the mag- 
nesian earths. See Mineralogy Index, 

TALENT, signifies both a weight and a coin very 
common among the ancients, but very different among, 
different nations. 

The common Attic talent of weight contains 60 At- 
tic mlnae, or 6000 Attic drachmm *, and weighed, ac- 
cording to Dr Arbuthnot, 59 lbs. ll oz. g>*. Eng- 
lish Troy weight. There was another Attic 
some said to consist of 80, by others of lOO mlnae. The 
Egyptian talent was 80 minse; the Antiochian also 80 v 
the Ptolemaic of Cleopatra 86^ j that of Alexandna 
96 } and the Insular talent 1 20. In the valuation 01 
money, the Grecian talent, according to Dr Arbuth- 
not, was equal to 60 minse, or, reckoning the mina at 
3I. 4s. 7d. equal to T93I. 15s. The Syrian talent, m 
this valuation, consisted of 15 Attic minsc*, the 
male of 20 ; the Antiochian of 60 the Euboic of 60 j 
the Babylonic of 705 the Greater Attic of 80 J the 
Tyrian of £0 *, the Eginean of lOO j the Rhodian ot 
100 *, and the Egyptian of 80 minse. 

There is another talent much ipore ancient, ^ 

Dr Arbuthnot calls the Homeric talent of gold, which 
seems to have weighed six Attic drachms or three darica,. 
a daric weighing very little more than a guinea. 
cording to this talent, some reckon the treasure of King 
David, particularly that mentioned 1 Chron. xxii* * 4 * 
which, according to the common reckoning, would a- 
mount in gold talents to the value of 547,500,000!. an 
the silver to above 34 2,000, cool.*, or, reclConing accord- 



ing to the decuple proportion of gold to silver, the two* 
They enjoy Krearnri'v;ipffM'^*^k”f** pnests ol Siam.— sums would he equal. As David reigned in Judaa after 

and austerity of life. They live in Celibacy the siege of Troy, it is not improbable but Homer an 

ous to the temples • and whni *e * •*** e”®® eontigu- he might use the same numeral talent of gold 

enter into th^ Wie;tlld . Among the Romans there were two kinds 



I of talents^ 



*8' the ^r;artaTent r the «« the c«m- 



wL'.Ve'sTnT’'* "“’"J There tala- 

but nrp J ” j"**’ ®®me convents 

their 



mon talent ; and whenever they say simply talentuntt 
they are to be understood of this. The little talent was 
60 minae or Roman pounds ; the niinaor pound esiima- 
ted at 100 drachmae or denarii : it was also esliniate 
at 24 great sesterces, which amounted to 60 

The great talent exceeded the less by one-third pa • 

Budscus 
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worth 7 jl. sterling. s>ml — ... • ^ . •’. was to the^ehtors, who carrying them to the clerk of the 



«o.th 751. sterling, and theyate%‘ 9 pT 6 s!id’s?erir 

' Sterling. ■ 

ALENT, as a species or money, amonff the Hehiv>t»a 

.rke7”;lr " M V"r * —e wt"Z’ 

d«ohI„r 'Pk^’u e ’weighing only four 

spa£3;,rTra -'«* . 

™TAT TA ^‘■'’"‘'’"®‘’a°«e™P«fatfon.*’ ““ 

gr.t d£oEny,^/t-u 

the insTruTnt’s'rnd bindj! 

are of opinion that he never put his^art’in prJctice"*Bu‘t 
his doctrine IS not singular; for Alexande? Benedict 
^fimous cb.rurg.cal writer, has described a similar o^l 

that committed against L by aLthe^ " „ “ 
presston “ Eye for eye, tooth for reoth ” This l"' 

5^ ,i» . s,”* rr kc; 

mothrace, so famous nf «u ’ • talwmans of Sa- 

«tocertain°maZ^^^^ ^"^med 

ed preservatives acklnst ^ these were esteem- 

like^rise talismans® uk‘“'L^"''“ ' There were 

from minerals. ''*g*tahles, and others 

ftietaphorically ired“fcfa part*^“”r ^ ■» 

, stance carved out of the whole nalllT 

toll, or tax. ’ way of tribute, 

melted and claW 6 e(K^^TiTp^^^ ^at of certain animals 
hut chiefly from bullocks sheen ^roni most animals, 

^iods of i,,o„ oreK Some 

for making soap and dressing leather an, ? 

.ng candles. See Fat, ChList?t 7 ^!™ " 

feStstfc^cSf:* 

tween™£ e"redt'r " 

And this was the ancien?w?y?fVeep‘i„?'’n 
one part being kept by the rr#.rKf ^ accounts, 

debtor, &c. ®Henee the tallier nf ?’ '*y ‘'>® 

We now call the teffer. But there ®*®bequer, whom 
hes mentioned in our statutes 1?^?*!. ° 
tile exchequer. Theon^^ ia t usedsn 

^ in the nature of an acqu?^nl f 



chamberlains of the exchequer and the tally cmter***”*^ 

.tally is generally the kin^-s .equlttan:teo^^^^^^ 

or lent, and has written on it words proper toSsHn 
what occasion the money is received. ^ 

.£.sii y.iMo„ a person that sells or lets goods, clothes 
■'f “ “>“ch a-week. ® ’ 

ar/.» ** b ’ ^ of Jewish traditions. There 

are two works which bear this name, the Talmud of Je- 
xosalem, and the lalonid of Babylon. Each nfil .c. ■ 

composed of two parts; the MisVoa, wth U u'e Tx‘t 
See M~^nd GEAr^A!'’' 

rervV?!?'?*’ ‘‘'^">*>^''’08 bound to oh* 

monv oT^e •“ ‘'’® ““ooinious testi- 
mony ol the Je, vs, about the close of the second centurv 
It was the work of Rabbi Jehuda (or Juda) Hakka^r 
who was the ornament of the school at Tiberias and is’ 
Hid to have occupied him forty yea^. The cornmen 

collected by Rabbt Jochanan Ben Eliezer, some say in 
the 5th, others say in the 6 th, and others in the 7 th 
^ntiiry, under (he name of Gcmara, that is, comp/Htl„- 
because It completed the Talmud. A similar addition 
was made to the Mishna by the Babylonish doctors in 

lml^‘®,'?'"^i century according to Enfield 

" 1 /" "’P 7 tb according to others. r-nneiu, 

Ihe Mishna is divided into six parts, of which even 
one which is entitled order is formed of treatises cvei^ 
reatise is divided into chapters, and every chapter into 
mishnas or aphorisms. In the Jirsl partis discussed what- 

feaTts’’ fnTh?J“^’’ in the scconrf 

leasts . in ‘be <W women, their duties, their disorders 

marriages, divorces, contracts, and nuptials: in the’ 

.A ^ are treated the damages or losses sustained hv 
beasts or men, of things found, deposits, usuries, rents^ 
arms, partnerehips in commerce, inheritance, sales and’ 
purchases, oaths, witnesses, arrests, idolatry ; and here are 
named those by whom the oral law was received and 
preserved: in ihe^lA part are noticed what regards 
sacrifices and holy things : and the ivxM treats on purifi- 
cations, vessels, furniture, clothes, houses, leprosy, bath, 

As"T)e?n“d '■®™» ‘'''^lishna! 
ofr,L^? lenened reader may wish to obtain some notion 
ofrabbinical composition and judgment, we shall Xt? 
fy his curiMiy sufficiently by the following specimen • . 

S body was made of the earth of Babylon his 

nartloL^'’' u '“■* mil? 

parts of the world. H. Meir thought he was compact of 
the earth gathered out of the whole earth ; as it is writ 
ten, (bt/ie eyes did see my substance. Now it is elsewhere 
written, tkeeyesofthe Lrd are over aUtbeeTrtA ^ 

Aha expressly marks the twelve hours in which his vari 
the M r?k '■™'" <»e end of 

tut Z C ? <>« ‘~"eg«"ln 

that the Creator, laying hi, hand in anger on him, les- 

B h 2 
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■ncd liim; for before (says K. Eleaiar), ‘ with bU hands spheres of brass are loosely bung in boles cut in tl»T»|«mi 
le reached tlie firmament.’ R. Jehuda thinks his sin hoop. The tarobourin is used only as an accompam- 

it was nourishing ment to other instrumentSa ^ ^ 

TAMERLANE, or Timur Bek, a celebrated prince ~ ' 



Talmud • 

it 

Taaiboariu. vras heresy j bnt R. Isaac thinks that 
hia foreskin.’ 

The Talmud of Babylon is most valued by the Jews^ 
and this is the book which they mean to express when 
they talk of the Talmud in general. An abridgement 
of it was made by Maimonides in the 1 2th century, in 
which he rejected some of its greatest absurdities. The 
Gemara is stuffed with dreams and chimeras, with many 
ignorant and impertinent questions, and the style very 
coarse. The Mishna is written in a style comparatively 
pure, and may be very useful in explaining passages of 
the New Testament where the phraseology is similar. 
This is indeed the only use to which Christians can ap* 
ply it *, but this renders it valuable. Lightfoot had ju- 
diciously availed himself of such information as be could 
derive from it. Some of the popes, with a barbarous 
zeal, and a timidity of spirit for the success of the Chri- 
stian religion, which the belief of its divinity can never 
excuse, ordered great numbers of the Talmud to be 
burned. Gregory IX. burned about 20 cart-loads, and 
Paul IV. ordered 12,000 copies of the Talmud to be 
destroyed. 

The last edition of the Talmud of Babylon, printed 
at Amsterdam, is in 12 vols folio. The Talmud of 
Jerusalem is in one large folio. 

TALPA, the MOLE ^ a genus of quadrupeds be- 
longing to the order ai ferce, 8ee Mammalia Index, 
TAMANDAU. See Myrmecophaga, Mamma- 
lia Index. 

T AM ARUNDIS, the Tamarind-Tree 5 a genus 
of plants *, according to Linnmos belonging to the class 
of triandria 5 but Woodville, Schreber, and other bota- 
nists, have arranged it under the class of monadelphia. 
See Botany Index. 

TAMARl'X, the Tamarisc, a genus of plants be- 
longing to the class pentandria j anl in the natural sy- 
stem ranging under the 13th order, Succulentte. See 
Botany Index. 

TAMBOUR, in ArrAiVcc/nrc, a term applied to the Co- 
rinthian and Composite capitals, as bearing some resem- 

b ance to a drum, which the French call tambour. Some 
ch^se to call it the vase, and others campana or the bell. 

Tambour is also used fora little box of timber work 
covered with a ceiling, withinside the porch of certain 
churches *, both to prevent the view of persons passing 
by, and to keep off the wind, &c. by means of folding- 
doors, &c. ® 

lAMBotiR, also denotps a round course of stone, se- 
Teral whereof form the shaft of a column, not so hinh as 
a diameter. ® 

Tambour, in the arts is a species of embroidery. The' 
tambour is an instrument of - - - 



and conqueror. At the age of 25 he attained the highest 
dignities, with surprising courage, and an ambitioa asto- 
nishing to all the world. Endeavouiing to perfect the 
great talents which he had received from nature, he spent 
nine years in different countries 5 where his great sense 
and elevated genius appeared in councils and assemblies, 
while his iutivpidity and valour, whether in pei-sonal 
combats or pitched battles, drew upon him the admira- 
tion of all mankind. He made bimself master of ibe 
three empires of Jagatay Kliln, Tushi Kh^n, and HOIS- 
kff Kh&n j so that his power, riches, and magnificence, 
were immense. There remain vast monuments ol his 
grandeur in the cities, towns, castles, and walls, which 
he built f in the rivers and canals which be dug, as well 
as the bridges, gardens, palaces, hospitals, mosques, and 
monasteries, which he erected in divers parts of Asia in 
80 great a number, that a king might be accounted very 
powerful and magnificent, who should have employed 
36 years ojily in building the great edifices which 
Timfir caused to be founded. 

Timfir, according to the historian Arabsh&h, was in 
his person very corpulent and tall. He bad a large fore- 
head and big head. His countenance was agreeable, 
and his complexion fair. He wore a large beard, wai 
very strong and well limbed j bad broad shoulders, thick 
fingers, and long legs. His constitution was amazingly 
vigorous*, but be was majmed in one hand and lame of 
the right side. His eyes appeared full of firej bis voict 
was loud and piercing he feared nothing and wbea 
far advanced in years, his understanding was sound and 
perfect, his body vigorous and robust, hi? mind constant 
and unshaken like a rock. 

He did not like raillery, and could not bear a lie* 
There was no joking or fooling before him \ for he lo^** 
ed the naked truth, even altluuigh it was to hisowndis^ 
advantage. He neither grieved if he miscarried in any 
attempt, nor appeared overjoyed on any great success^ 
The device of his seal was, •* I am sincere and plain. 
He had a clear and solid understanding, was snrprii^ingly 
happy in his conjectures j vigilant, active, and unshaken 
in his resolutions. He took great delight In reading hi' 
story, and was well versed in the slate of ceunlries, pro- 
vinces, and cities. He was penetrating, subtle, close* 
and dissembling j just by inclination, liberal from di^o- 
sition but ambition had in a great measure extinguish- 
ed hia humanity : war' had familiarized liim to blood* 
and his religious zeal had inspired him with the 
cruel, implacable, and pernicious fimaticism- 
He died on the ist of Ajiril 1405, in the 
of his age and 361I1 of his reign. When b« found death 
approaching, he eent for bis principal oflicera, declared 



Ih Rtr**frKa/i 1 f^rm, upon which 

bmW n ^ buckle, or other 

TOtable appendage, a piece of linen or thin silken stuff 5 
winch IS wrought with a needle of a particular form 

f" "I SOW and silver threads, inti 
ieave.s, flowers, or other figures. 

performed 

forlcrof'*r"'® “*'’^''*^ ‘“ * 'ostrument, 

parchment “or le^^ «T 



his grandson liis "heir, and made them swear to execute 
his will. Having recommended brotherly love and coih 
cord to the princes his children, be ordered one of the 
doctors to read the Xoran at his bed’s head, oft^ 
repeat the unity of God. At night be several times ipadj 
profession of hU belief, “ Tkat there is no other God 
than God,” and then expired. See Mocuds, N® 

TAMTAM, a fiat drum used by the Hindoos, r^** 
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T»mnf ing dicecia and in the natural system rank^ 

B ing under the lith order, Sarmentacete, See Botany 
Taagier. Jncfex, 

» TAN, the bark of the oak after it has been ground 

and used by the tanner. The smallest sort is generally 
made up in little square cakes called turf^ and sold for 
firing. I'he coarser sort is sometimes dried in the sun, 
and used by bakers for heating their ovens, &c. but its 
chief use is for making hot-beds to raise pine-apples and 
other plants.— William III. introduced the use otit from 
Holland, for the purpose of raising orange trees ) after 
which it was discontinued for many years : but about 
X719, when ananas were first brought into England, it 
came into general use, and has ever since been in great 
cstiroatioa with gardeners for all the purposes of forcing, 
&c. on account of its strong and lasting fermentation. 
The smaller the tan the quicker it heats j but the larger 
sort acquires heat more gradually and retains it longer : 
the skilful gardener therefore uses ihe one or the other, 
or a mixture of both, according to the time and purpose 
for which it is wanted. It is some time after the tan 
comes out of the tanner's pit before it begins to heat, 
and therefore it is not fit for immediate use *, but having 
lain a week or two, it enters into a state of fermenta- 
tion, and if put into hot-beds properly prepared, will re- 
tain a moderate heat for three or four months. When 
it becomes useless for the hot-house, it is said by Miller 
and others to be an excellent manure for some kinds of 
land. 

The word tan is sometimes, though improperly, used 
for the bark itself, which is the chief ingredient in the 
tanning of leather. Oak bark, on account of its great 
astringency and gumm^-resinous properties, is preferred 
to all other substances for the purpose of tanning, as it 
not only preserves the leather from rotting, but also, by 
condensing the pores, renders it impervious to water. 
See Tanning. 

.. or an account of tan or tannin, considered as a 
chemical principle, see Chemistry, N® 2504. 

^ TANACETUM, Tansy, a genus of plants belong- 
ing to the class syngenesia *, and in the natural system 
ranging under the 49th order, Composites, See Botany 
Index, 



TAN^CIXnVf, a genus of plants belonging to the 
^didynamia class j and in the natural method ranking un- 

See Botany Index, 
TANAGRA, 1 anager, a genus of birds belonging 
to Uie order of See Ornithology Index, 
TANAIS, or Don. See Don. 

TANGENT 0/ an Arch, is a right line drawn per- 
pendicularly from the end of a diameter, passing to one 
extremity of the arch, and terminated by a right line 
drawn from the centre through the other end of that 
arch, and called the secant. See Geometry. 

TANGIER, a port-town of Africa, in the empire of 
Morocco and kiMom of Fex, situated at the entrauce 
of the straits of Gibraltar, in W. Long. 5. yo. N. Lat. 
38. 49. In 1662, this place belonged to the Poriu- 
jruese, and was given to IGng Charles II. upon his mar- 
riage with the Infanta of Portugal 5 but, he growing 
■weary of the charp of keeping it, caused it to be blown 
up and destroyed in 16S45 ever since whidi time it has 
^en ply a poor fishing town. Anciently it was called 
T/V»g-/V, and gave name to the province of Mauritania 
Tingitana. 



TANK, in the language of Indostan, a place inclbs- iViak 
ed for receiving and retaining ram water. During the H 
periodical rains the tanks are filled, and thus in the dry . Tanatof.. 
season furnish water for the rice fields and cattle. Some ' 
of them are of great extent, measuring 300 or 400 feet 
on the side ; they are of a quadrangular form, and lined 
with granite, descending in regular steps from the mar- 
gin to the bottom. 

TANNER, one who dresses hides by tanning them. 

See Tanning. 

Tanner, Dr Thomas, an English prelate and cele- 
brated antiquarian, born in 1674. He was admitted of 
Queen’s college Oxford, where a similarity of taste for 
antiquities produced a close friendship between him and 
Edmund Gibson afterwards bishop of London. In 1697,, 
he was chosen fellow of his college ; and having already 
published some specimens of his antiquarian researches ^ 
soon after became known to Dr Moore bUhop of Nor- 
wich, who made him chancellor of his diocese. In 
1722, he was made archdeacon of Norwich, and in 
1731, bishop of St Asaph. He died at Oxford in 1 735 y 
and after his death was published an elaborate work, ia 
which he is said to have been employed for 40 years, 
under this title, Bibliotheca Britannica HJbernica, sive 
de Scrip tor ibus qui in Anglia, Scotia, et Dibemia^ ad 
sceeuli XVII. inilium Jioruet'vnt, &c. 

TANNING, the art of converting hides and skioe- 
into leather. Ttiis art has been practised for m^ny cen- 
turies in Britain \ but some improvements have been 
made on it, especially in France, suggested by the dis- 
coveries of modern chemistry. TTiese improvements we 
shall briefly notice after having described the method 
lately practised in the neighboui*hood of London, where 
the best British leather is manufactured. Tlie general 
principles on which the improvements are founded, will 
naturally come to be considered, after describing the 
processes themselves. 1 

The leather tanned In England Is generally divided Different 
by the manufacturers into three kinds, butts or 
J^des, and skins. Butts are made from the stoutest and 
heaviest ox hides, and are used chiefly for the soles of 
stout shoes and boots. Hides, or crop-hides, are made 
from cow hides, or the lighter ox hides, and are employ- 
ed for ordinary soles. The term skins is applied to ^ 
the other kinds of leather, comprehending that made 
from die skins of calves, seal*, dogs, kids, Sec. ^ 

Butts are tanned as follows. After the horns are MeihU eC 
taken off, the hides are laid smooth In heaps for two days tanning 
in summer, and flveorsix iii winter j they are then hung **“'*•• 
on poles in a close room, called a smoke-house, in which 
is kept a smouldering fire of wet tan \ this occasions 
a small degree of putrefaction, by which means the hair 
more easily conies off, by spreading the bide on a sort of 
wooden luirse or beam, and scraping it with a crookedf 
knife. Tlie hair being taken off, the bide is thrown 
into a pool of water, to cleanse it from the dirt, &c. 
which being done, it is again spread on the wooden 
beam, and the grease, loose flesh, extraneous filtb, ^c. 
carefully taken off : the bides are then put Into a pit of 
strong liquor, called oos&e, prepared in pits kept for the 
purpose, by Infusing ground oak bark in water, which 
is termed colouring. The hides are then removed into 
another pit, called a scouring, which consists of water 
strongly impregnated with vitriolic or sulphuric acid, or 
a vegetable acid prepared from rye or barley. This 

operation 
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Tanning, operation is called raising* 

*« T v " out of the scouring, and spread smooth in a pit usually 
filled with water, called a binder^ with a quantity of 
ground bark strewed between each. After lying a 
month or six weeks, they are taken up, and the decay- 
ed bark and liquor being drawn out of the pit, it is 
again filled with strong ooze, when they are put in as 
before, with bark between each hide. They now lie 
two or three months, at the expiration of which the 
same operation is repeated *, they then remain four or 
five months, when they again undergo the same pro* 
cess, and after being three months in the last pit, are 
completely tanned, unless the bides are so remarkably 
stout as to require an additional pit or layer. The 
whole process requires frorp ii to i8 months, and 
sometimes two years, according to the subsbance of the 
hide, and discretion ot the tanner. When taken out 
of the pit to he dried, they are hung on poles \ and af- 
ter being compressed by a steel pin, and beaten out 
3 smooth by wooden beetles, the operation is completed. 
tanniDg Hides are thus managed. After the horns are taken 
off, and the hide is washed, they are pul into a pit of 
water, saturated with lime, and having mixed with it a 
quantity of the same substance, where they remain a 
few days, when they are taken out, and the hair scraped 
off on a wooden beam, as before described *, they are 
then washed in a pit or pool of water, and the loose 
flesh, &c. being taken off, they are removed into a pit 
of weak ooze, where they are taken up and put down 
two or three times a day, for the first week 5 every se- 
cond or third day they are shifted into a pit of fresh 
poze, somewhat stronger than the former, till at the 
end of a month or six weeks they are pot into a strong 
ooze, in which they are handled once or twice a week 
with fresh bark for two or three months. They are 
then removed into another pit, called a layer, in which 
they are laid smooth, with bark ground very fine, strew- 
ed above each hide. After remaining here two or 
three months, they are generally taken up, when the 
-ooze is withdrawn, and the hides put in again with fresh 
ooze and fresh bark, where, after lying two or three 
months more, they are completely tanned ; except a 
my few stout hides which may require an extra layer. 
They are then taken out and bung on poles, and being 
smoothed by a steel pin, are, when dry, ready £m 

Skins are to be washed in water, &c. and put into 
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The hides are then taken well as horse hides, are managed nearly in the same Ttioine. 

manner as skins, and are used for coach work, harness » ^ 
work, &c. ^ 

The principal objections to this old method of tanning objeetioM 

are, that it is extremely tedious, and very expensive, to the oU 
Various means have been suggested for introducing 
cheaper and more expeditious method of tanning. Among 
the earliest of these we may notice that of Dr Macbiide. 5 
This method consists chiefly in the use of sulphuric 
stead of acetous acid, for raising or distending the pores 
of the leather, and in substituting lime water, or a so- 
lution of lime, for what has been called the milk of lime, 
or a considerable quantity of lime diffused in water. 
According to a report made to the committee of com- 
merce of the Dublin society, it appeared that' Dr Mac- 
bride’s method produced a saving of more than 20 per 
cent, to the manufacturer, while the hides were com- 
pletely tanned in a much shorter time. It docs not 
appear, however, that this method ever came into ge- 
neral use. 

The experiments of M. Seguin, made in the end of 
the 18th century, on the nature of the tanning princi- 
ple led him to suggest a method of tanning which is 
certainly much more expeditious than the old methoJ. 

It has been adopted in England by Mr William Des- 
mond, and by his directions has been practised with 
considerable success, by some of the principal tanners in 
Warwickshire, Staffordshire, and some of the neighbour- 
ing counties. The following directions, communicated 
by Mr Desmond to the editor of the Philosophical Ma- 
gazine, will sufficiently explain this new process. 

Provide five vessels, called digesters, of any pond’s 

ent materials and dimensions, with an aperture at the^j^^j^ 
bottom of each. Let them be placed near each other, 
and elevated on stillages or otherwise ; so that a small 
vessel may be placed under them. Fill the-dige6tei*s 
with tan, viz. the bark of certain trees, such as of oak, 
cut small, or ground to a coarse powder. Pour water 
on the tan in the first digester, where it may stand some 
time, or be immediately drawn off. This liquor is to 
be poured on the tan in the second digester 5 from that 
to the third, and so on, until it comes through the tan 
in the last digester. The liquor is then highly colour- 
ed, and marks from 6° to 8° on the hydrometer for 
salts. This liquor is to be used for tanning the thickest 
hides, and may be called the tanning lixivium. If you 



lime pits as before mentioned, where tliev tob r / quantity of it in a glass, and pour on it a 

and put down every third or fourth dav for' ? »<>'“*">“ ol" ac<mal glu*. ‘he clear liquor 

three weeks, in order to destroy the^ scarf-skin'"' liecomes turbid, and a whitish subsUnce falls to the hot- 

j ft* . . ' tn. The tom. The precipitate thus obtained, is a sure indica- 

re- tion that the liquor contains the tanning principle *, for 
this reason, that glue being of the same nature with the 
skins or hides of which it is made, whatever substance 
unites itself indissolubly with the former, will do so 
likewise with the latter. 

This solution is made by dissolving a little common 
glue in water over a moderate fire ; by means of it, uot 
only oak bark, but also the bark of several other trees, 
as well as different shrubs and plants, all which may be 
called tan, are found to contain the tanning principle y 
and by employing the solution as before, it will he al- 
ways easy to ascertain whether any given substance con- 
tains this principle. 

^ the course of these lixiviations it may be observed, 
I. That the liquor running from the first digester, at 

kqgfh 



hair I. then scraped off, and the excrescences beinn 
moved,, they are put into a pit of water impregnated 
with pjpons dung, called » grainer, which f„ .^ week 
or 10 days soaking out the lime, ereas^ 

bektFreJenUy’ha"^^ asTheWde^LS 

fresh bark groan’d very fine .nd'‘'7il‘"‘’'’^V“r“’ 
three months, accordlnoTn ll, " “ 

,and dried. ^ ^ ’*“"6 poles, 

.The lighter sorts of hides, called dressing Aides, as 
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Tanniiij'. l«Ogtli loses its colour. If in this state .1 little of It be 
> *> put into a glass, and the former experiment be repeated, 

the liquor no longer becomes turbid, but remains clear, 
which shews that it contains no more of the tanning 
principle; but if a few drops of a solution of sulphate 
of iron be poured Into the same glass, the liquor be- 
comes thick and black, which is not to be poured on 
the tan in the second digester, but afterwards used for 
taking oflP the hair or wool. It is known by the name 
of gallic iLvivium^ as it appears to contain the same 
principles with galls. 

The liquid sulphate of iron is obtained by dissolving 
a small quantity of iron in diluted sulphuric acid, or by 
dissolving green copperas in water. This solution serves 
to ascertain such substances as contain the gallic prin- 
ciple. Lime water will also produce this effect. 

When the liquor ceases to grow black by the mixture 
of the sulphate of iron, it will be in vain to pour any 
more water on the tan in the first digester. This tan 
being thus exhausted, must be removed, and new tan 
put in its place. 

The liquor, after running through all the digesters, 
at last grows weak. All the liquor that marks from 6* 
to 8^ our the hydrometer, must be added to the stock of 
tanning lixivium. What proceeds afterwards from the 
last digester is to be poured on the new tan in the first. 
Then the fresh water is to be conveyed on the tan in 
the second digester, and the" liquor of the first set aside, 
while it marks or 8° on the hydrometer, and added 
to the tanning lixivium, which must always be carefully 
separated from the gallic. In this manner, the tan in 
all the digesters may be renewed, and the lixiviations 
continued.^ 

The number of these lixiviations, as well as the mode 
of making them, may be varied at pleasure ; thees|en- 
tlal'point is to repeat them so as to give the liquor a suf- 
ficient degree of concentration, which may be deter- 
mined by the hydrometer, and proportioned to the 
quickness required in the operation, and the thickness 
of the hides and skins to be tanned ; all which experi- 
ence will soon teach. As all kinds of tan are not 
equally good, it will sometimes happen that six or more 
filtrations will be necessary to obtain a lixivium of 6° 
or 8°, in which case the number of digesters must be in- 
creased, and the same method pursued as above ; and 
when a weaker lixivium is wanted, three or four filtra- 
tions will be sufficient. 

The person directing these lixiviations should be pro- 
vided with the solution of glue and sulphate of iron, al- 
ready described, in order to ascertain the qualities of the 
different lixivia, as well as with a hydrometer properly 
graduated, to determine their degree of concentration 
or specific gravity. 

In tanning cow and ox hides with this lixivium, they 
should first be washed in running water, well cleaned 
and fleshed In the usual way. For removing the hair 
the hides are to be steeped for two or three days In a 
vat filled with the gallic lixivium, and a mixture of sul- 
phuric acid, marking 66® on the hydrometer for acids, 
and in the proportion of one to a thousand, or one pint 
to 1 25 gallons. During this steeping, the hair is sepa- 
rated from the bides in such a manner, that it may be 
easily known when they are to be taken out of the vat, 
that is, when the hair is quite loose. It is to be scraped 
off with a round knife on the horse or beam. 



When raising is necessary, the hides are immersed for Tanning. 
10 or 12 hours in a vat filled with water, and of '—v— ^ 

its volume of mineral acid, of the same quality with the 
former, and the operation of raising is finished. The 
hides are repeatedly washed, and the round knife is 
used, after which they are prepared for tanning. 

The rest of the process consists in tanning, properly' 
so called ; for which purpose, the hides are to be steep- 
ed some hours In a weak lixivium of only i® or 2®; to 
obtain which, that is to be taken which runs from the 
second digester, or some already used for tanning. They 
are next put into a stronger lixivium, where in a few 
days they will be brought to the same degree of satura- 
tion with the liquor in which they are immersed. The 
strength of the liquor being then much diminished, it 
must be renewed ; and when the bides are completely, 
saturated, or fully tanned, which Is known by cutting 
off a bit of the edge, remove the leather, and let it dry 
slowly in a shady place. 

For calf skins, goat skins, &c. these are first fleshed 
with the knife, and worked in running water like the 
others. They are then steeped in lime water, in which 
there should be more lime than the water can dissolve 
at once. What is not dissolved will subside, but must 
be mixed with the water, by stirring it several times a- 
day. In two or three days the skins are to be removed; 
when the hair is found quite loose, it is scraped off on 
the horse. They are then washed and pressed well, till 
the water running from them is perfectly clear, and the 
lime totally extracted. They are first steeped in a weak 
lixivium, then tanned as above ; but the tanning lixi- 
vium must not be nearly so strong as that for hides. 

Lime is used for these soft skins instead of a mixture 
ef gallic lixivium and sulphuric acid, because the acid 
always swells the leather more or less, and because the 
lime may be more easily extracted from them, by wash- 
ing and compressing them, than from the thick hides, 
which, when limed, are harsh and apt to crack, if the 
lime be not wholly extracted before they are tanned. 

Among the different methods of immersion which 
may be practised in the course of these operations, the 
best way seems to be that of suspending the hides and 
skins vertically in the lixivia, by means oftransverse rods 
or bars, and at such a distance asunder as not to touch 
each other in any one point. If they are laid out the 
one over the other, they will require frequent Aowi/ZiVag-, 
in order that all the parts may be equally saturated, 
and to prevent the folds or plaits that would otherwise 
be formed in them. In some cases it will be found ex- 
pedient to mix fresh tan from time to time with the lixi- 
vium, which will depend on the state and quality of the 
bides and skins to be tanned, as well as on the purposes 
for which they are intended. All these considerations 
must be left to the judgment of the manufacturer ; but 
they do not change the principle on which this mode of 
tanning is founded. 

Mr Desmond asserts, that besides the very great sav- 
ings in point of time and labour, the leather tanned ac- 
cording to the above method being more completely sa- 
turated, will be found to weigh heavier, to wear belter, • pkUo^ 
and to be less susceptible of moisture, than the leathef^fog-. 
tanned in the usual way*. 

In explaining the principles on which the 1 rmciple* 

parts of the tanning process depend, we must fir'll re ^ unnio^ 
mark,, that the principal object of tanning is, to com- 
biner 
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Tanning, bine the geiatInouH part of the hides with the tanning 

' ^ principle of astringent vegetables as intimately as pos- 

sible, ami thus produce that compound which we call 
leather, and which is insoluble in water. The chief 
part of the process therefore consists in steeping the hides 
in a solution of tannin till they are sufficiently impreg- 
nated willi the tanning principle *, and to this operation 
the others are subservient, only as they prepare the 
hides to be more easily acted on by the tanning prin- 
ciple. 

The infusions of oak bark, when chemically exami- 
ned, are found to contain two principal substances, one 
precipitable by solution of gelatine made from glue or 
isinglass, and this gives a dense black, with solution of 
common sulphate of iron •, the other not precipitable 
. by.solutiou of gelatine, but precipitating the salts of 
iron of a brownish black, and the salts of tin of a fawn 
colour. 

The former of these is the tanning principle, or the 
tannin of Seguin j it is essential to the conversion of 
skin into leather. Tlie latter is the colouring or ex- 
tractive matter*, it is capable of entering into union 
with skin, and it gives to it a brown colour ^ but it does 
not render it insoluble in boiling water. 

It has been generally supposed that the infusion of 
oak bark contains a peculiar acid, called gallic acid ^ 
but some late experiments render this opinion doubtful } 
and this principle, if it exists in oak bark, is in intimate 
eomblnation with the extractive or colouring matter. 

In the common process of tanning, the akin, which 
is chiefly composed of gelatine, slowly combines in its 
organized form with the tannin and extractive matter 
of the infusions of bark ^ tlie greater proportion of its 
increase of weight, however, is owin^r to tannin, and 
from this substance the leather derives its characteristic 
properties ; but its colour, and the degree of its flexibi- 
lity, appear to be influenced by the quantity of colour- 
ing matter that it contains, ^hen skin, in large quan- 
tity, is suffered to exert its full action on a small portion 
of infusion of bark, containing tannin and extractive 
matter, the ffuid is found colourless. It gives no preci- 
pitate to solution of gelatine, and produces very little 
affect on the salts of iron or of tin. The tanning prin- 
ciple of oak bark is more soluble in water than the ex- 
tractive matter j and the relative proportion of tannin 
to extractive matter is much greater in strong infusions 
of oak bark than in weak ones ; and when strong infu- 
sions are used for tanning, a larger proportion of tannin 
is combined with the matter of skin. 

The state of the skin with re^rd to its impregnation 
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This is an Important conclusion, as it shetri that the Tmiif. 
vulgar opinion of tanners respecting the propriety of the v— ^ 
old methods, and what they the leather, is 

founded on rational principles. In fact it appears, that, 
though, in the quick method, recommended by ^guin 
and Desmond, the leather may be more expeditiously, 
and perhaps more completely impregnated with tannin, 
it is deficient in strength and pliability, from the want 
of its due proportion of extractive matter. .... 

Having thus explained the principles on which the 
material part of the tanning process depends, we must 
briefly notice the rattonaU of the preliminary opera- 
tions. , , , . 

Chaptal has shewn, that when skin is immemd in a 
tanning liquor, without having been previously 
from its cuticle or scarf-skin, the imprecation or tannin 
takes place only on the flesh side. This shews the ne- 
cessity, especially in the thicker hides or butts, of remo- 
ving the cuticle, before steeping the hides in 
liquor. The small degree of putrefaction to which the 
butts are subjected, has this effect, and the stewing • 
the hides and skins in lime water contributes to the same 
end ; for though lime does not seem to be ca^We o 
dissolving the cuticle, it renders it friable, ** 

easily removed by the instruments employed for scrapiog 
off the hair. Not only the cuticle, hut likewise tho 
soft matter of the extremity of the hair is acted cm J 
lime y and this effect most considerably tend to faciti ^ o 
the process of depilation. TTie same substanee mixing 
with the fat on the fleshy side of the skins, forms a ^py 
compound, which, with other extraneous matter, i* ro- 
moved by the subsequent washings. • r t* 

It has been supposed that the acids in which tnes iW 
are steeped, previous to their immersion in ^*****^® * 
qu'4-s, have the effect of opening their pores, and t us 
rendering them more easily penetrable by the 
principle and extractive matter. We believe tna 
opinion is erroneous, as we cannot see how acids, 
obvious effect of which seems to be that of eontrae lag 
animal matter, can enlarge the pores of the skins, 
is probable that they produce some other advan^gcou 
effect not yet sufficiently understood, in prepaving t 
skins for being more perfectly acted on by the tanning 
liquors. ^ l * • 

The principal effect of the grainer, or the p»g^ 
dnng employed in the thinner skins, weros to be tba o 
promoting putrefaction, and rendering the 
elastic, though the alkali evolved during the fennel a 
r .1._ the fat OB tbo 

t 



traus- 



with tannin may be easily ascertained by cutting il 

versely with a sharp kniie, as the tanned part will appear 
of a nutmeg colour, while the unimpregnated part re- 
tains its whiteness. Though the impregnation of the 
skins with tannin be an essential part of the process, 
something more is required to give the leather its pro- 
per degree of strength and pliability. The infusions of 
o« bark, especially the weaker infusions, contain, be- 
sides tannin, more or less of extractive matter, which is 
absorbed by the skins during the tanning process. Hence 
it appears, that a solution of tannin alone would not con- 
yert the skins into leather ; and that as concentrated 
mtusions of oak bark contain a less proportional quanti- 
ty of extractive matter, they are not so well calculated 
or the purposes of tanning as the weaker infusions. 



tion of the dung, may assist in removing the fat oB 
flesh side of the skins. . 

As from the present great demand, and eonseqa 
scarcity of oak timber, oak bark has become * bjuk* 

pensive article, it may be proper to eimmerote 

the principal vegetable substances, especially thow hi *' 

genoos to Great Britain, that may be substituted lov i • 

Of these the bark of the Scotch nr appears to be nw 
deserving of attention, and was some year* ago ^^ 2 ] 
ed by a gentleman in Ireland with great success, 
veral species of willow afford a good substitute w oa 
bark, particularly the Leicester willow, of which 
entire bark produces a greater quantity of solid 
than the entire bark of oak. Next to the se 
mentioned the bark of the common elm, the roM 
mentil {tormentii/avufgariSf Lin.) which 
employed in the north of Scotland aa an •rtiole ot 



Digitized by kjOOQle 




t A 0 



'Timningft'cstic tanning. To these may be added the herb avens 
II {geum urbanum, Lin.), several species of cinquefoil, 
Taormina, j bistort, common ladies mantle {alchemiUa vulga^ 
^ rw), and the root of th^ common Tvater>flag (1W.9 pseu» 

dacoruSf Lin.). Of plants not indigenous to Britain, 
but generally cultivated here, vie may particularly no- 
tice the horse-chesnut, the bark of which is a strong 
astringent, and might be employed, we think, with 
great advantage in tanning. The most powerful tan- 
ning substance, however, with which we are acquainted, 
is the juice or extract of the mimosa catecku^ commonly 
called Japan earth, one pound of which will tan as much 
leather as seven or eight pounds of oak bark. 

Our limits will not permit us to extend this article, 
by describing the processes for tanning employed in < 
other countries. On the method pursued in Russia, our 
readers may consult Tooke's View of the Russian Em- 
pire ; and of the French method of tanni^, an ample 
account has been given in a publication by De Lalande. 
Another on the same subject may soon be expected from 
Chaptal. The most complete work on British tanning, 
and on other processes to which leather is subjected, 
with which we are acquainted, is a small volume entit- 
led The Art of Tannir^ and Currmng Leather, pub- 
lished by the Dublin Society in 1700. Several useful 
^pers on this subject may also be found in Nicholson's 
Philosophical Journal, and Tilloch’s Philosop/dcal Ma» 
gaoiine. 

For an account of other processes connected with the 
leather manufacture, see Leather and Currying. 

TANTALIUM, a new metal which has been de- 
-tected in two minerals. See Mineralogy, p. 250. 

TANTALUS, in fnbulous history, king of Phrygia 
and Faphlagonia, was the son of Jupiter and the nymph 
Plota. He one day entertained the gods at bis table $ 
when, to prove their divinity, he served up his son Pe- 
lops cut in pieces. Ail the. deities, except Ceres, per- 
ceived^ his cruelty and impiety, and would not touch his 
provisions. That goddess, whose thoughts were solely 
employed about her daughter Proserpine, inadvertently 
ate a part of his left shoulder. Pelops, however, was 
restored to life 5 and an ivory shoulder given him in the 
room of that which had been eaten ; while Tantalus 
was thrown into Tartarus, where he was punished with 
perpetual hunger and thirst. He was chained in a 
lake the water of which reached up to his chin, but 
retired when he attempted to drink. The branch of a 
tree loaded with fruit hung down even to his lips, but 
on his attempting to pluck the fruit the branch sprung 
upwards. 

Tantalus, a genns of birds belonging to the order 
of grallse. See Ornithology Indeie, 

Tantaluses Cup, See Science, Amusements of, 
N® 33. 

TANZY, or Tansy. See Tanacetum, Botany 
■Index, 

TAORMINA, a town in Sicily^ which Is rntn^ed 
«n m high rock, and is BS iniles south of Messina. Of 
its origin little is known. A colony from the isle of 
Naxos settled at the foot of Etna, at bo great distance 
from the shore, and at about a league or a league and a 
half from the present situation of Taormina. Dionysius 
the Tyrant attacked this colony, and either took or set 
fire to their city. The inhabitants retired to the rocks 
•nf Mount Taurus 5 among which they found a tract of 
VoL. XX. Part I. t 
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ground sufficiently level and secure, and of sufficient Taoiraina 

n 



extent. Here therefore they built a cityj which, after 
the mountain, they named Tauromenium, It was at 
length raised to a very flourishing state by trade, and 
became celebrated as a seat of the arts, the remains of 
which show that the fine arts must have been once suc- 
cessfully cultivated at Tanromenium. 

Among other remains are still to be seen a spacious 
theatre, a tomb, and a long natural grotto, which ap- 
pears to have been anciently adorned within with krti- 
ficial ornaments. After the inhabitants of Taormina 
embraced Christianity, they still continued to visit this 
grotto with devout veneration. Instead of the Pagan 
divinities to whom it had before been sacred, they sub- 
stituted a saint, the venerable St Leonard. But St Leo- 
nard did not long draw crowds to this grotto \ and the 
Christians have either defaced its Pagan decorations, or 
suffered them to fall into decay by the injuries of time. 
It is now black and smoky j and it is with difficulty 
that any remains of the Greek paintings with which it 
was once ornamented can be distinguished. 

TAPE-WORM. See T^nia, Helminthology in- 
dex, 

TAPER, Tapering, is understood of a piece of 
timber, or the like, when thick at one end, and gra- 
dually diminishing to the other •, as is the case in pyra- 
mids, cones, &c. 

To measure TAPER-Timber, &c. See Sliding 
Rule, 

TAPER-Borsd, is applied to a piece of ordnance when 
it is wider at the mouth than towards the breech. # 

Taper, also denotes a kind of tall wax candle, pla- 
ced in a candlestick, and burnt at funeral processions, 
and in other church solemnities. 

Tapers are made of different sizes •, in some places* 
as Italy, &c. they are cylindrical but in most other 
countries, as England, France, &c. they are Conical or 
taper whence possibly the name *, unless we rather 
choose to derive taper, in the adjective sense from the 
substantive taper, in the Saxon tapen or tapon, cereus, 
** wax-candle." Both kinds are pierced at bottom for a 
pin in the candlestick to enter. — ^There are two ways of 
making tapers, the first with the ladle, the secona by 
hand ; for which see Candle. 

Paschal Taper, among the Romanists, is a large ta- 
per, whereon the deacon applies five bits of frankincense, 
in holes made for the purpose in form of a cross and 
which he lights with new fire in the ceremony of Easter 
Saturday. 

The Pontifical makes Pope Zosimus the author of 
this usage •, bat Baronius will have it more ancient, and 
quotes a hymn of Prudentius to prove it. That pope 
he supposes to have only established the use thereof in 
parish-churches, which, till then, had been restrained to 
greater churches. 

F. Papebroch explains the original of the paschal ta- 
per more distinctly, in his Conatus Ohronico-Hisioricus, 
&LC, It seems, though the council of Nice regplated 
the day whereon Easter was to be celebrated, it laid it 
on the patriarch of Alexandria to make a yearly canon 
thereof, and to send it to the pope. As all the other 
moveable feasts were to be regulated by that of Easter, 
a catalogue of them was made every year 5 and this was 
written on a taper, cereus, which was blessed in the 
church with mudi solemnity. 

Ce This 
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Taper TBrt taper, according to the abbot Chastelaln, was 
Tapestry, not a wax-candle made to be burnt j it bad no wick^ 

1 ■— it any thing more than a kind of cqlumn of 
wax, made on purpose to write the list of moveable 
feasts on j and which would suffice to hold that list for 
the space of a year. 

For among the ancients, when any thing was to be 
written to last for ever, they engraved it on marble or 
steel 5 when it was to last a long while, they wrote it 
on Egyptian paper j and when it was only to last a 
short time, they contented themselves to write it on wax. 

In process of time they came to write the moveablq 
feasts on paper, but they still fastened it to the paschal 
taper. Such is the original of the benediction of the 
paschal taper. 

TAPESTRY, a kind of cloth made of wool and 
silk, adorned with figures of different animals, &c. and 
formerly used for lining the walls of rooms, churches, 

The art of weaving tapestry is supposed to have been 
borrowed from the Saracens ; accordingly the workmen 
employed in this manufacture in France were formerly 
called Sara^ins or SaraTiinois, Guicciardini ascribes 
the invention of tapestry hangings to the inhabitants of 
the Netherlands *, but he has not mentioned at what time 
the discovery was made. This art was brought into 
England by William Sheldon, near the end of Henry 
VIlI.'s reign. In 1619 a manufacture was established 
at Mortlake in Surry by Sir Francis Crane, who recei- 
ved 200qI. from King James to encourage the design. 
The first manufacture of tapestry at Paris was set up 
under Henry IV. in 1606 or 1607, by several artists 
whom that monarch invited from Flanders. Under 
Louis XIV. the manufacture of the Gobelins was insti- 
tuted, which has introduced very beautiful cloths, re- 
markable for strength, for elegance of design, and a 
happy choice of colours. The finest paintings are co- 
pied, and eminent painters have been employed in mak- 
ing designs for the work. 

Tapestry- work is distinguished by the workmen into 
two kinds, viz. that of high and that of low warp j 
though the difference is rather in the manner of work- 
ing than in the work itself j which is in effect the same 
in both : only the looms, and consequently the warps, 
are differently situated •, those of the low warp being 
placed flat and parallel to the horizon, and those of the 
high warp erected perpendicularly. The English an- 
ciently excelled all the world in the tapestry of the high 
warp*, and they still retain their former reputation, 
though with some little chan^ : their low warps are 
still admired *, but as for the high ones, they are quite 
laid Mide by the French. The French, before the re- 
volution, had three eonsiderable tapestry manufactures 
^sidcs that of the Gobelins *, the first at Aubusson in 
Auvergne, the second at Felletin in the Upper Marche, 
and the third at Beauvais. They were all equally esta- 
b ished for the high and the low warp j but they had 
alMaid aside the high warp excepting the Gobelins. 
There were admirable low warps likewise in Flanders, 
generally exceeding those of France 5 the chief and all 
most o^y Flemish manu^ctures were at Brussels, Ant- 
werp, Oudenard, Lisle, Tournay, Bruges, and Valen- 
»unuf.clur» now w. 
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The usoal widths of Upestry are from two eUs to ^peiiry. 

three ells Vans measure. r 1 nr 

The Manufacture of Tapestry of the High JT 
The Idtim on which it is wrought is placed perpendicu- 
larly : it consists of four principal pieces *, two long 
planks or checks of wood, and two thick rollers or 
beams. The planks are set upright, and the beams 
across them, one at the top and the other at the bottom, 
or about a foot distance from the ground. Tliey hav« 
each their trunnions, by which they are suspended on 
the planks, and are turned with bars. In each roller is 
a groove, from one end to the other, capable of contain- 
ing a long round piece of wood, fastened therein with 
hooks. The use of it is to tie the ends of the warp to. 

The warp, which is a kind of worsted, or twisted wool- 
len thread, is wound on the upper roller \ and the work, 
as fast as wove, is wound on the lower. ^ Withinsidc 
the planks, which are seven or eight feet high, fourteen 
or fifteen inches broad, and three or four thick, are 
holes pierced fixim top to bottom, in which^ are put 
thick pieces of iron, with hooks at one end serving to su- 
stain the coat-stave : these pieces of iron have also holes 
pierced, by putting a pin in which the stave is drawn 
nearer or set farther off \ and thus the coats or threada 
are sti*etched or loosened at pleasure. T he coat-stave la 
about three inches diameter, and runs all the length o^ 
the loom j on this are fixed the coats or threads, which 
make the threads of the warp cross each other. It has 
much the same effect here as the spring stave and trea- 
dles liave in the common looms. The coats are 
threads fastened to each thread of the warp with a kind 
of sliding knot, which forms a sort of mesh or 
They serve to keep the warp open for the passage or 
broaches wound with silks, woollens, or other matters 
used in the piece of tapestry. In the last place, 
are a number of little sticks of diflerent lengths, but all 
about an inch in diameter, which the workman 
by him in baskets, to serve to make the threads of the 
warp cross each other, by passing them across j ano> 
that the threads thus crossed may retain their proper 
^tqation, a packthread is run among the threads above- 
the stick. . . 

The loom being thus formed, and mounted with iti 
warp, the first thing the workman does is to draw on 
the threads of this warp the principal lines and strokes 
of the design to he represented on the piece of tapestry x 
which is done by applying cartoons made from the 
painting he intends to copy to the side that is to be ton 
wrong side of the piece, and then, with a black lend 
pencil, following and tracing out the contours thereof 
bn the thread of tlie right side j so that the strokes ap* 
pear equally both before and behind. , ^ 

As for the original design the work is to be fimw** 
by, it is hung up behind the workmen, and wound ot 
a long staff, from which a piece is unrolled from tune 
to time as the work proceeds. 

Besides the loom, &c. here described, there art three 
other principal instruments required for working 
silk or the wool of the woof within the threads of tw 
warp *, tliese are a broach, a reed, and an iron 
The broach is made of a hard wood, seven or eigp 
inches long, and two-thirds of an inch thick, ending in 
a point with a little handle. This serves as a shuttle > 
the silks, woollens, gold, or silver to be used in 
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Tapestrr. work being wound on it. Tbe reed or comb is rIso of 
^ wood, eight or nine inches long, and an inch thick on 

the back, whence it grows less and less to the extremity 
of the teeth, which are more or less apart, according to 
the greater or less degree of fineness of the intended 
work. Lastly, the needle is made in form of the com- 
mon needle, only bigger and longer. Its use is to press 
close the wool and silks when there is any line or colour 
that does not fit well. 

Al l things being prepared for the work, and the work- 
man ready to begin, he places himself on the wrong side 
of the piece, with his back towards the design : so that 
he works as it were blindfold, seeing nothing of what 
he does, and being obliged to quit his post, and go to 
the other eide of the loom whenever he would view and 
examine the piece, to correct it with his pressing-needle. 
To put silk, &c. in tbe warp, he first turns and looks 
at the design ; then, taking a broach full of the proper 
colour, he places it among the threads of the warp, 
which he brings cross each other with his fingers, by 
means of tbe coats or threads fastened to the sta£r) this 
he repeats every time he is to change his colour. Ha- 
ving placed the silk or wool, he beats it with his reed 
or comb ; and when he has thus wrought in several 
rows over, each other, he goes to see tlie effects titey 
have, in order to reform the contours with bis needle, 
if there be occasion. As the work advances, it is rolled 
Upon the lower beam, and they unroll as much warp 
from the upper beam as suffices them to continue the 
piece : the like they do of the design behind theni. 
When the pieces are wide, several workmen may be em- 
ployed at once. 

We have bat two things to add: the first is, that the 
high warp tapestry goes on much more slowly than the 
tow warp, and takes up almost twice the time and trouble. 
Tbe second is, that all the difference that the eye can 
perceive between the two kinds, consists In this, that in 
the low warp there is a red fillet, about one-twelfth of 
an inch broad, running on each side from top to bottom, 
which is wanting in the high warp. 

Manufacture of Tapestry of the Low 
loom or frame, whereon the low warp is wrought, is 
much like that of the weavers j the principal parts there- 
of are two strong pieces of wood forming llic sides of the 
loom, and bearing a beam or roller at each end : they 
arc sustained at bottom with other strong pieces of wood 
in manner of trestles; and, to keep them the firmer, they 
are likewise fastened to the fioor with a kind of but- 
tresses, which prevent any shaking, though there are 
sometimes four or five workmen leaning on tbe fore-beam 
at once. 

The rollers have each their trunnions, by which they 
are sustained : they are turned by large Iron pins three 
feet long. Along each beam runs a groove, wherein is 
placed the wich, a piece of wood of about two inches 
diameter, and almost of the length of the roller: this 
piece fills tbe groove entirely, and is fastened therein, 
from space to space, by wooden pins. To the two 
wiches are fastened the two extremities of the warp, 
which is wound on the farther roller, and the work, as 
it advances, on the nearer. 

Across the two sides, almost in the middle of tke loom, 
passes a wooden bar, which sustains little pieces of wood, 
not unlike the beam qf a balance : to these pieces are 
fastened strings, which bear certain spring staves, wbere^ 



with the workman, by means of two treddles under tbe Tapestry 
loom whereon he sets his feet, gives a motion to the || 
coats, and makes the threads of tbe warp rise and fall Tar. 
alternately. Each loom has more- or fewer of these " ’ 

spring-staves, and each staff more or fewer coats, as the 
tapestry consists of more or fewer threads. 

The design or painting the tapestry-man is to follow 
is placed underneath the warp ; where it is sustained 
from space to space with strings, by means of which the 
design is brought nearer the warp. 

The loom being mounted, there are two instruments 
used in working it, viz. the reed and the flute. Tbe floU 
does the office of the weaver^s shuttle; it is made of an 
hard polished wood, three or four lines thick at the 
ends, and somewhat more in the middle, and three or 
four inches long. On it are wound the silks or other 
matters to be used as the woof of the tapestry. The 
comb or reed is of wood or ivory ; it has usually teeth 
on both sides ; it is about an inch thick in tbe middle,^ 
but diminishes each way to tbe extremity of the teeth : 
it serves to beat tbe threads of tbe woof close to each 
other, as fast as the workman has passed and placed them 
with his flute amongst the threads of the warp. 

The workman is seated on a bench before tbe loom, 
with bis breast against tlie beam, only a cushion or pil- 
low between them; and, in this posture, separating, with 
his fingers, the threads of the warp, that he may see tbe 
design underneath, and taking a flute, mounted with a 
proper colour, he passes it among tbe threads, afler ha- 
ving raised or lowered them, by means of the treddles 
moving the spring-staves and coats. 

Lastly, to press and close tbe threads of the silk or 
yarn, &c. thus placed, he strikes each course (i. e. what 
the flute leaves in its passing and coming back again) 
with the reed. 

TAPIOCA, a species of starch, whicli the Brazileans 
make from the roots of the cassada plant. Sec Jatro- 
PHA, Botany Index * 

TAPIU, a quadruped of the order of belluse, resem- 
bling the hippopotamus. See Mammalia Index, 

TAPPING, in general, the act of piercing a hole ia 
a vessel, and applying a tube or canula in the aperture, 
for the commodious drawing off the liquor contained 
therein. 

Tapping, in Surgery, See Paracentesis, Stm- 
GERY Index. 

TAPROBANA, the ancient name of the island of 
Ceylon. See Ceylon, and Geography, N® 28. 

TAR, a thick, black, unctuous substance, obtained 
chiefly from old pines and fir-trees by burning them with 
a close smothering heat. It is prepared in great quan- 
tities in Norway, Sweden, Germany, Russia, and Nortli 
America, and in other countries where the pine and fir 
abound. 

Beclier the celebrated chemist, first proposed to make 
tar from pit-coal. Manufactures for this purpose have 
been established many years ago in the bishopric cf 
Liege, and in several parts of England. In tb< year 
1781, the earl of Pundonald obtained a patent foV ex- 
tracting tar from pit-coal by a new process of distillation. 

Great hopes were entertained of the value of this disco- 
very, but we have not heard that it bks answered expec- 
tation. 

Tar, which is Well known for its economical uses, is 
properly an empyreumatic oil of turpentine, and has been 
C c 2 much 
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much used as a medicine both internally and externally. 
Tar-water, or water impregnated with the more soluble 
parts of tar, was formerly a very popular remedy. 

TARANTO, the ancient Tarentum, a sea port 
town of Italy, in the kingdom of Naples, and in the 
Terra de Otranto. It is a strong and populous place, 
with an archbishop’s see, and the title of a principality. 
It is seated on a peninsula, and is defended by a strong 
castle^ but the harbour is choked up. £. Long. 17. 
29. N. Lat. 40. 35. 

TARANTULA, a species of aranea, so called from 
Taranto, the place where it is said to abound. See 
Aranea, Entomology Index, 

TARASCON, an ancient and populous town of 
France, in the department of the Mouths of the Rhone, 
and late province of Provence, with a welLbuilt castle, 
seated on the river Rhone, opposite Beaucaire, with 
which it communicates by a bridge of boats. Its com- 
merce consists in oil, brandy, starch, and stoffs that are 
much worn, one sort being of coarse silk, and the other 
of the same material and wool. It is 10 miles north of 
Arles, and 375 south by east of Paris. £. Long. 4. 45. 
N. Lat. 43. 46. 

TARAZONA, a strong town of Spain, in the king- 
dom of Arragon, and on the frontiers of Old Castile, 
with a bishop’s see. It is seated partly on a rock, and 
partly in a fertile plain, on the river Chiles. It was 
taken from the Moors in iiio. W, Long. i. 26. 
N. Lat. 42. 10. 

TARCHONANTHUS, Flea-bane, a genus of 
plants belonging to the class syngenesia ; and in the na- 
tural system ranging under the 49th order, Compositce. 
See Botany Index, 

TARE, is an allowance for the outside package that 
contains such goods as cannot be unpacked without de- 
triment j or for the papers, threads, bands, &c. that in- 
close or bind any goods Imported loose j or though im- 
ported in casks ; chests, &c. yet cannot be unpacked 
and weighed neat. 

Tare, or Vetch. See Vicia, Botany Index, 
TARGET, a kind of shield or weapon of defence 
made use of by the ancients. 

TARGIONIA, a genus of plants belonging to the 
class of cryptogamia, and natural order of Alzte, See 
Botany Index,. 

^TARGUM, a name given to the Chaldee para- 
phrases of the books of the Old Testament. They are 
called parapkt'oses or expositions, because they are lither 
comments and explications than literal translations of 
the text. They are written in the Chaldee tonirue, 
which beca^ familiar to the Jews after the time of 
their capUvity in Babylon, and was more known to them 
than the Hebrew itself. So that when the Hebrew text 
® synagogue, or in the temple, they ge- 
uerally added to it an explication In the Chaldee tongue 

but a very im- 

blwt Hebrew tongue. It i 7 pro- 

«n ^ ‘he lime of Ezri ihU custom be- 

gan, since this leamea scribe, reading the law to the 
people in the temple, explained it witlTthe o^r priesU 

pie (Nehem*. viil'”’-!^)*''* •»? ‘be P«o- 



targums before the era of Onkelos and Jonathan, who Targnm. 
lived about the time of our Saviour. Jonathan is placed - v 
about 30 years before Christ, under the reign of Herod 
the Great. Onkelos is something more modem. The 
Targum of Onkelos is the most of all esteemed, and 
copies are to be^ found in which it is inserted veiree for 
verse with the Hebrew. It is so short and so simply 
that it cannot be suspected of being corrupted. This 
paraphrast wrote only upon the books of Mosm j and* 
his style approaches nearly to the purity of the Chaldee, 
as it is found in Daniel and Ezra. This targflm^ is 
quoted in the Misna, but was not known either to Eu- 
sebius, St Jerome, or Origen. 

The Targum of Jonathan son of Uzicl is upon the 
greater and lesser prophets. He is much more diffuse 
than Onkelos, and especially upon the lesser prophets, 
where be takes great liberties, and runs on in allegories. 

His style is pure enough, and approaches pretty near to 
the Chaldee of Onkelos. It is thought that the Jewish- 
doctors who lived above 700 years after him made some 
additions to him. ^ ^ . 

The Targum of Joseph the Blind is upon the Hagio- 
grapha. This author is much more modem, and less 
esteemed than thos^we have now mentioned. He has 
written upon the Psalms, Job, the Proverbs, the Can- 
ticles, Ecclesiastes, Ruth, and Esther.^ His style is a 
very corrupt Chaldee, with a great mixture of words 
from foreign languages. 

, The Targum of Jerusalem is only upon the Penta- 
teuch ; nor is that entire or perfect. There are whole 
verses wanting, others transposed, others mutilated j 
which has made many of opinion that this only is a 
fragment of some ancient paraphrase than is now lost. 

There is no targum upon Daniel, or upon the books of 
Ezra and Nebemiab. 

These targums are of ^at use for the better under- 
standing not only of the Old Testament, on which they 
are written, but also of the New. As to the Old Testa- 
ment, they serve to vindicate the genuineness of the pre- 
sent Hebrew text, by proving it to be the same that was 
in use when these targums were made, contrary to the 
opinion of those who Uiink the Jews corrupted it after 
our Saviour’s time. They help to explain many words 
and phrases in the Hebrew original, and they hand 
down to 08 many of the ancient customs of the Jews. 

And some of them, with the phraseologies, idioms, and 
peculiar forms of speech, which we find in them, do m 
many instances help as much for the better illustration 
and better understanding of the New Testament as of 
the Old 5 the Jerusalem Chaldee dialect, in which they 
are written, being the vulgar language of the Jews m 
our Saviour’s time. They also very much serve the 
Christian cause against the Jews, by interpreting many 
of the prophecies of the Messiah in the Old Testament 
in the same manner as the Christians do. Many in- 
stances are produced to this purpose by Dr Prideaux 
in his Connect, of the Hist, of the Old and New Testa- 
ment, vol. iv. p. 777, &c. 

These targums are published In the second edition of 
the great Hebrew Bible set .forth at Basil by Boxtorf 
the lather, anno 1610 j for he has rectified the Chaldee 
text, and reformed the vowel pointings in it j the tar- 
gums having at first been written without vowel points, 
which were afterwards added very erroneously by so®® 

Jews. 

tarif, 
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Tarif TARIF, a table containing the names of Jifferent 
II sorts of merchandise, with the duties to be paid as set- 
. tied among trading nations. 

' TARPA, Sporius Mecius, a Latin critic in the 
time of Julius Caesar and Augustus. He had his tri- 
bunal in the temple of Apollo, where, with four assist- 
ants, he passed sentence on the works of the poets, Ci- 
cero and Horace make honourable mention of this critic. 

TARPAULIN, a piece of canvas, well tarred over, 
to keep off the rain from any place. The term is also 
often applied in a burlesque sense to a person that has 
been all his life bred to the sea. 

TARPEIAN, in Roman antiquity, an appellation 
given to a steep rock in Rome j whence, by the law 
of the twelve tables, those guilty of certain crimes were 
precipitated. It took its name from Tarpeia, a vestal 
virgin, who was killed by the Sabines, as related under 
the article Rome, N° 24. 

TARQUIN the Elder, king of Rome, succeeded 
Ancus Martius 615 B. C. See Rome, N® 35 — 40. 

Tarquin the Proud^ a tyrant and usurper. See 
Rome, N® 49 — 51, &c. 

TARRAGON, or Dragon- wort. See Botany 
Index, 

TARROCK, a species of lorus. See Ornithology 
Index, 

TARSHISH, a town frequently mentioned by an- 
cient authors, the situation of which it is difficult to as- 
certain. See OpHiR. 

TARTAN, in sea language, a small coasting vessel 
navigated in the Mediterranean, with only one mast 
and a bowsprit, the principal sail, which is very large^ 
being extended by a lateen-yard. When tartans put up 
a square sail, it is called a sail of fortune, 

TARTAR, a hard solid subsUnce which separates 
from wine after complete fermentation, and adheres to 
the top and sides of the casks. It is an impure tartrate of 
potash with the acid in excess. See C^hemistry,N® 999. 
.* TARTARIC ACID. See Chemistry, p. cio. 
tmons. TART ARY, a name given by geographers and his- 

torians to a considerable extent of territory in Asia, ly- 
ing between Russia and China, and including a great 
vancty of nations, now chiefly dependent on these two 
^pires. The whole country is usually divided into 
^ frestem Tartary ^ and Eastern or Chinese Tartariu of 

which the former includes Western Turkiston, Kha- 
rism, and Great Bucharia j while the latter comprehends 
l^he country of the Mongols and the MandshurSf now 
both subject to Russia, and Little Bucharia. The geo- 
graphy of several parts of this extensive tract has already 
been considered under the articles Bucharia, China 
and Russia, and we shall here confine ourselves to that 
which is now commonly known by tbc name of Inde* 
pendent Tartary, by which we understand that extent 
of country now possessed by the Kirghises, and the Us- 
beck Tartars, including the Kharism, and Great and 
j Little Bucharia. 

Extcut,8tc. Independent Tartary thus defined, extends from the 
pendent the west to the mountains of Belur on 

XarUfY, a space of about 870 British miles, and from 

the mountains of Gaur In the south, to the southern 
boundaries of the Russian empire on the north, including 
nearly 1500 British miles. About half of this extent 
is occupied by the Kirgbises to the north, and the Us- 
becks to the south. 



The country of the Kirghises is separated from Si- Tariary. 
beria by the great steppe or desert of Issim, an exten- * ■■■»<' — 
sive plain intersected by a river of the same name, and 3 
abounding with lakes of salt and bitter waters. Even*^*^^ 
the soil of this steppe is in many places impregnated 
with salt and nitre, though in several spots the soil is 
by no means unfruitful. There are no towns, as the in- 
habitants dwell wholly in tents. 

The Kirghises have been long divided into three 
principal hordes, called the great, middle, and lesser. Of 
these, the two latter are now regarded* as subjects of the 
Russian empire, though they seem by no means to be 
dependent on that power. The great horde, defended 
by mountains on the south and east, are properly inde* 
pendent. This last horde is supposed to contain about 

60.000 families, while the lesser and middle hordes are 
said to comprehend each about half that number. The 
whole population is computed at about 500,000. 

The Kirghises have gradually moved from the east 
towards the west. Their manners are described at con- 
siderable length by Fallas. Their tents are of a sort 
of felt their drink kumiss, made of acidulated mareo 
milk. The great horde is considered as the source of 
the other two. Being settled near tlie mountains of 
Alak, or Ala Tau, this horde has been called the Ala- 
tanian Kirghises. They lead a wandering life, from 
the borders of the Upper SIrr, near Tashkund, to the 
steppe of Issim. Each horde has its particular khan 
but the middle horde, when Pallas visited this country, 
was contented with a prince, who seemed to acknow- 
ledge the khan of the lesser horde •, and in 1777, this 
khan was called Nur Hall, an equitable prince. Their 
features are Tartaric, with flat nose and small eyes, but 
not oblique like those of the Monguls and Chinese- 
They have horses, camels, cattle, sheep, and goats. 

Some individuals of the middle horde, it is said, had 

10.000 horses, 300 camels, 4000 cattle, 20,000 sheep, 
and upwards of 2000 goats ', while in the lesser horde 
were proprietors of 5000 horses, and a proportional 
number of the other animals. Their dromedaries fur- 
nish a considerable quantity of woolly hair, sold to the 
Russians and Buchanans, being annually clipped like 
that of sheep. Their chief food is mutton ^ and the 
lamb is so exquisite, that it is sent from Orenburg to St 
Petersburg for the tables of the palace. The lamb 
skins are the most celebrated next to those of Bucharia; 
but the wool of the sheep is coarse, and used only for 
domestic purposes, for felts and thick cloths. The steppes 
supply them with objects of the chase, wolves, foxes, 
marmots, antelopes, &c. In the southern and eastern 
mountains are found wild sheep, the ox of Tibet, which 
seems to delight in snowy alps ; with chacals, tigers, 
and wild asses. 

As the Kirghisians regard each oth^r as brethren, 
they are obliged to employ slaves who are captives taken 
in their incursions. Their dress consists of close vests, 
large trowsers, and pointed boots. The Indies adorn 
their heads with the necks of herons, disposed like boms. 

They appear to be Mahometans, but have a more re- 
laxed creed. 

The Kirghisians carry on some trade with Russia., 

The chief traffic is at Orenburg, and wholly by ex- 
change; but the middle horde proceed to Omsk. About 

1 50.000 sheep are annually brought to Orenburg, with 
horses, cattle, lamb skins, camels wool, and sometimes 

slaves. 
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slaves. In return they take manufactured articles, chief- 
ly clothes and furniture. From Bucharia, Khiva, and 
Tashkuml, they receive arms and coats-of-mail, which 
Russia refuses, in return for camels and cattle. They 
are extremely fond of the Kalmuk women, who long 
retain their charms 5 and often marry them if they will 
adopt the Mahometan religion. They have an annual 
festival in honour ol the dead. About the beginning of 
the 17th century this people, who were formerly Sha- 
manians, became children of circumcision, by the exer- 
tions of the priests of Turkiatan. 

The country of the Usbek Tartars includes Kharism 
and part of Great Bucharia. The former of these ex- 
tends from the river Gihon to the Caspian sea, and is 
bounded on the north and east by vast deserts. Its 
length is about 400 British miles, and its breadth rather 
less than 350. The chief town is Khiva, besides which 
there are five walled cities or towns, within half a day’s 
journey of each other. The khan is absolute, and inde- 
pendent of any but the high priest, or lama, by whom 
he is controlled. Tlie Kievinski Tartars differ little 
from the Kirghises, but surpass even them in treachery. 
Their manners are nearly the same, except that the 
Kirghises live in tents, while the others inhabit cities 
and villages. Their only trade is with Bokhara and 
Persia*, whither they carry cattle, furs, and hides, which 
they procure from the Kirghises and Turkoman Tartars. 
The place itself produces little more than cotton, lamb 
furs, of a bad quality, and some raw silk •, part of 
which they manufacture. The town of Khiva stands 
on a rising ground, with three gates, and a strong thick 
wall of earth much higher than the houses, with turrets 
at small distances, and abroad deep ditch full of water. 

It occupies a large space, and commands a pleasant pro- 
spect •, but the houses are built with mud, having flat 
roofs covered with earth. It is 17 days journey from 
the Caspian sea, and 33 from Orenburg, allowing 40 
versts to the day’s journey. 

The people of Khiva bring to Orenburg large quan- 
tities of raw cotton *, but the coasts of the Caspian are 
held by some remains of Turkomans in the north, and 
by Usbeks in the south. A considerable trade is car- 
ried on with Mangushlak. As the merchants of Khiva 
brought gold and gems to Astrakan, probably from the 
two Bucliarias, it was suggested to Peter the Great 
that these products were found in Kharism, In conse- 
quence of which he attempted a settlement. But the 
Russians, to the number of 3000, were cut off by the 
€ Usbeks. 

JSrMt Bsc- Great Bucharia, by far the most important part of 
ana. Independent Tartary, extends for about 700 British 

miles in length from north to south, by a medial breadth 
of about 350, being bounded on the north by the 
mountains of Argun, and divided from Kharism and 
Corazan by the river Amu, and extensive deserts, 
while on the south and east it has for its boundaries 
the mountains of Gam* and of Beber. 

The chief city of Great Bucharia is Samarcand, 
on the southern bank of the river Sogd. The other 
places of note are Bokhara on the same river. Balk 
on the river Dehash, Zouf, and Kotlan. 

The ^ face of the country presents a great variety, 
>^oundlng with rlveire, hills, and mountains, but being 
in general deficient in wood. Near the rivers the soil 
•IS very productive, the grass sometimes exceeding the 
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height of a man ; and in some parts much Industry is Tartiry. 
shown in the cultivation of rice and other grain. ' * 

The rivers arc, the Amu and Sirr. Besides the sea 
of Aral, already described under that head, there are 
several considerable lakes, particularly that of Palkati, 

Tengis, or Balcasb, being about 1 40 miles long by 70 
broad. 

“ In all the regions of the earth (says Sir William 
Ouseley), there is not a more flourishing or a more de- 
lightful country than this, especially the district of Bok- 
hara. If a person stand on the Kohendis (or ancient 
castle) of Bokhara, and cast his eyes around, he shall 
not see any thing but beautiful and luxuriant verdure 
on eve^y side of the country j so that he wodld imagine 
the green of the earth and the azure of the heavens 
were united j and as there are green fields in every 
quarter, so there are villas interspersed among the 
green fields. The Sogd, for eight ^ys journey, is sH 
delightful country, affording fine prospects, and full of 
gardens and orchards, and villages, corn fields, and vil- 
las, running streams, reservoirs, and fountains, both on 
the right hand and on the left. You pass from com 
fields into rich meadows and pasture lands ^ and the 
straits of Sogd are the finest in the world.” ^ ^ 

The religion of the Usbeks and Bucharians is gu. 

Mahometan of the Sunni sect, and the government of^^ 
the khans is despotic. There are no accounts to be 
met with of the state of the population, but it is be- 
lieved that on any emergency they could muster an 
army of 100,000. The revenue of these fertile pro- 
vinces is not certainly known, though that of Corasan 
is said to amount to half a million sterling annually, sud 
it is probable that the revenue of Great Bucharia is at ^ 
least equal to that of Corasan. <I^e. 

Besides the caravans to Persia, Hindostan, and 
China, some trade is carried on with the Russians ; the 
Bucharian merchants not only furnishing their own 
products, but others from the eastern countries to which ^ 
they trade. ^ . I 

The manners and customs of the Usbeks are similar 
to those of the other Tartars 5 but they are supposed to 
he the most spirited and industrious of these barhariaiA 
Though many reside in tents in the summer, yel m 
winter they inhabit the towns and villages. They are 
accustomed to make sudden inroads into the Pei»»n 
provinces. The native Bucharians are comparatively 
fair, and correspond in form and features with those 01 
Little Bucharia. The Bucharians never bear 
The Usbeks, on the contrary, are no strangers to the 
use of the musket, and it is said that even their women 
are not averse to warfare. The language is Turkish, 
but that of the Bucharians has never been investigated, 
though it be probably a dialect of the Persian. Their 
literature would furnish an ample theme, Samarcand 
having been a celebrated school of oriental science, cul- 
tivated even by monarchs, as Ulug Beg and others. 

^ “ Such are the generosity and liberality of the ioha- 
hitantfl, that no one (says Sir William Ouseley), tnrni 
aside from the rites of hospitality j so that a ^rson con- 
templating them in this light, would imagine 
the famtlies of the land were but one house. When a 
traveller arrives there, every person endeavour* to at- 
him to himself, that be may have opportunities of 
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performing kind ofl^ces for the stranger ) and the l^t 
proof of their hospitable and generous disposition i* ^ha 
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trtry peasant, though possessing hut a hare sufficiency, 
allots a portion of his cottage for the reception of a 
guest. On the arrival of a stranger they contend oik; 
with another for the pleasure of taking him to their 
home, and entertaining him. Thus, in acts of bospita- 
Hty, they exceed their incomes. 1 happened once to 
be in Sogd, and there 1 saw a certain palace, or great 
building, the doors of which were fastened back with 
nails against the walls. I asked the reason of this, and 
they informed me that it was a hundred years and more 
■ince those door.*: had been shut, all that time they had 
continued open day and night ; strangers might arrive 
there at the most unseasonable hours, or in any num- 
bers, for the master of the house had provided every 
thing necessary bath for the men and for their beasts 5 
and he appeared with a delighted and joyful countenance 
when the guests tarried a while.” 

For a more particular account of the manners and 
customs of the Tartars, see the articles Bukharia and 
Kalmuks ; Pallas's Travels in the Southern Provinces 
^the Russian Empire^ and Tooke’s View of the Rus^ 
sian Empire, An account of the Baschkirs, also a tribe 
ef wandering Tartars, and of the Tartars of the Kri- 
Biea, has been given under Russia. 

We cannot here enter on the history of Tartary. 
The most interesting parts of it will be found under the 
articles China and Mogul, and we may refer those 
who wish for a more detailed account to the 4th volume 
of the Modern Universal History, and to the Asiatic 
Researches, 

Krim Tartary. See Crimea. 

TARTRATES, ia Chemistry, saline bodies, com- 
posed of ao alkaline, earthy, or metallic base, and tar- 
taric acid. 

TASSELi, a pendant ornament at the comers of a 
cushion, &c. ^ In building, tassels denote those pieces 
of ^ard that lie under the ends of the mantlet trees. 

TASSO, Tori^uato, celebrated Italian poet, was 
W at Sorvento in the kingdom of Naples, in 1544. 
He was the son of Bernardo Tasso, and of Portia de 
Komi, a lady of an illustrions family of Naples. 

At three years of age Tasso was committed by bit 
a 0 e »re of Angeluzza, a man of great learn- 
ing, who at this tender age, it is said, began to teach 
grammar*, at four he was sent to the Jesuits col- 
J^, and at seven he was well acquainted with Latin 
and Greek At the of 12 be went from Rome to 
Mantua, where bis father had entered into the service 
of the duke Gughelmo Gonzaga; he had then complet- 
•d bis knowledge of the Latin and Greek languages; 
lu» was well acquainted with rhetoric and poetry, and 
master of Aristotle's Ethics. He was soon aft 7 r sent 
to the university of Padua; and at 18, published his 
Kinaldo, a poem on the plan of Homer’s Odyssey. This 
extended bis fame through all Italy ; hot his father went 
to Padua, to remonstrate against his apparent purpose 
ot giving himself up to philosophy and poetry, and made 
of many harsh expressions, which Tasso heard 
with pat patience. « Of what use is that philosophy 
on which you value yourself so much « It has cn- 
abled roe (replied Tasso) to endure the harshness of 
your reproofs.” 

after went to Bologna, by the invitation of 
^ city aiid college ; but in a short time he returned to 
radua at the urgent desire of Scipio Gonzaga,who had 
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been elected prince of the academy established in that 
city under the name of the JEtherei, In this retreat ' 
he formed the design of his Jerusalem Delivered, in- 
vented the fable, disposed the parts, and determined to 
dedicate it to the house of Este ; and being pressed to re- 
side at Ferrara, he gave his consent. The duke of Ferra- 
ra gave him an apartment in his palace, where he lived, 
in peace and affluence, and prosecuted bis work, which 
lie determined to dedicate to the duke, and which was 
pnblislied book by book, as he finished them. 

At the age of 30 he finished his Jerusalem, and thi 
whole was reprinted and published together, the success 
of which was astonishing. It was translated into Latin,. 
French, Spanish, and even the oriental languages, al- 
most as soon as it appeared. Soon after the publicatioii 
ef his Jerusalem he lost his father, who bad been ap- 
pointed governor of Ostia on the Po by the duke of 
Mantua ; and a pretended friend to Tasso, belonging to 
Ferrara, to whom he had incautiously committed some 
transactions of a very delicate nature concerning bis 
patron the duke, had the perfidy to betray him. This 
coming to the ears of the duke, lie shut up Tasso iu pr^ 
son, from which, botvever, he found means to escape, 
after a year’s confinement, and retired to Turin, being 
then about 34 years of age, and was recommended to 
the duke of Savoy, who shewed him many marks of es- 
teem and regard. Fearing, however, that he might bo 
delivered up to the duke of Mantua, he secretly retir*- 
ed to Rome, and went directly to his friend Mauritio 
Cataneo, by whom he was received with great kindness,, 
and his presence made the whole city rejoice. Hero 
he endeavoured to make bis peace with the duke, and 
was fortunate enough to succeed. 

After this he lived at Mantua about a year, in great 
favour with the prince ; but growing weary of a eitato 
of dependence, he resolved to go to Naples, and en- 
deavour to recover bis mother’s jointure, which had- 
been seized by her relations ; but as this law suit bad 
no appearance of being soon determined, he went from 
Naples to Rome, where he continued about a year, in 
high favour with Pope Sextus Quintus, and then went 
to Florence, at the earnest desire of Ferdinando, grand 
duke of Tuscany, who had been cardinal at Rome when 
Tasso first resided there. 

Having spent another year at Florence, he returned 
to Naples, where he corrected his Jerusalem Delivered. 

Cardinal Cynthio, who was a great patron of learn- 
ing and genius, and knew Tasso when be first resided 
at Rome, prevailed with him once more to leave his 
retreat at Naples and live with him in that city, whem 
be continued till he was 50, and then returned to 
Naples to prosecute his law suit, from which place, 
however, he was soon recalled ; and being introduced 
to the pope, his holiness said, ** that his merit would 
confer as much honour on the laurel he was about 
to receive, as the laurel bad formerly conferred on 
others.” 

It happened that while they waited for fair weather, 
for the purpo.se of celebrating the solemnity of Tasso’s 
coronation with laurel, that great poet took bis last 
illness, and died on the 15th day of his sickness, aged 
51. His poems have acquired him an immortal repu- 
tation, the chief of which are, 1. Jerusalem Delivered. 

2. Jerusalem Conquered. 3. Ripaldo. 4. The Seven 
Days of the Creation. 5. The Tragedy of Torimond. 

6 .. 
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All his works were printed together beyond the objr.ct before biro to lU beneficent effects 

and its Almighty Creator. 



6. Aminta, &c, 

at Florence in 1724, in 6 vols. folio; with the pieces 
* for and against his Jerusalem DeliTcred. 

TASTE, a certain sensation excited in the mind by 
certain bodies, which are called sapid^ applied to the 
tongue and palate, and moistened with saliva. This is 
the original and proper meaning of the word taste (see 
Metaphysics, N® 46.) 5 but as the qualities of bodies 
which produce these sensations are unknown, they have 
got the names of the sensations themselves, by substitu- 
ting the cause for the effect. Tastes have been divided 
into simple and compound, and philosophers have en* 
deavoured to ascertain the number of each species. At- 
tempts have likewise been made to determine from their 
tastes the effects of different substances on the human 
body, taken into the stomach as food or physic \ but by 
stating the results of such inquiries, we should be more 
likely to mislead than to communicate useful informa- 
tion. 

Taste is likewise used in a figurative sense, to denote 
that faculty by which we perceive whatever is beautiful 
or sublime in tbe works of nature or of art. This fa- 
culty relishes some things, is disgusted with others, and 
to many is indifierent. It has also beeu called an in- 
ternal sense, and by one philosopher, a reflex sense, while 
others have considered it as the joint exertion of per- 
^ption and judgment in some cases, and as a play of the 
imagination in others. 

To decide among these different opinions, it will be 
neceMary to ascertain, if we can, what are the objects 
of this faculty. Scarlet, blue, green, and yell&w, are aH 
beautiful colours, and a cube and a sphere are beautiful 
figur^ ^ but it does not appear to us, that a man could 
be said to have either a good or a bad taste for relishing 
the perception of a scarlet more than that of a yellow 
colour, or a spherical more than a cubical figure. 

With respect to the objects of the external sense, we 
are so constituted by nature as to relish those kinds of 
food which arc most wbolesoipe, and such a taste is just- 
ly said to be sound and uncorrupted. It is in the high- 
est perfection too at first, for it depends not on culture 
ot any kind, and is incapable of improvement. The 
reverse is the case with respect to internal taste. Every 
AOice, It is true, unites in applauding elegance, siinpU- 
city, spirit in writing, and in blaming affectation, or a 
false brdhancyj but when critics ^me to particulars, 
tow Menaing unanimity vanishes. Ferhaps no man ever 
beheld the rising or setting sun without feeling emotions 
ot pleasure 5 yet it is certain that the emotions of the 
down are not the same, at least in degree, with those 
ot the philosopher. Any beautiful object presented to 
inc eye, gives a pleasing sensation to the mind : and it 
^pears to us that the clown feels nothing more than a 

sun, similar 

to what he would feel from a blazing heath. In poetrv 
and ^mting the vulgar are always delighted with S 

Stak d n:r> 7** of ‘ho o:^out 

ana idinfe ot nothing else as beauties. 

from which the vulgar derive 

clown is fnllnLj v a ‘ . . sensation of the 

down 18 followed by a tram^of ideas which hurries him 
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The nature of any person’s taste, therefore, is gene- 
rally determined from the character of his imagination 
and the soundness of his judgment. The simple percep- 
tion of the object we find is insufficient to excite tb^ 
emotions, unless it is accompanied with this operation 
of mind. Thus, when we feel the beauty or sublimity 
of natural scenery, we are conscious of a variety of 
images in our minds very different from those which 
the objects themselves can present to the eye. 

If the mind b in such a state as to prevent this free- 
dom of imagination, the ensotion is not perceived. In 
so far as the beauties of nature or art affect the external 
senses, thenr effect is the same on every man who b in 
possession of these senses. But to a man in pain or in 
grief, the same scene will not produce any feeling of 
admiration, which at other times would have produced 
it in perfection. 

There arc many objects of taste which produce not 
their full effret on the imagination,, hut through the 
medium of the judgment. The beauty of the F^ess 
Hercules is one kind of beauty *, that of the gladiatore 
in the palace of Chighi, another ; and that of tbe Apol- 
lo Belvidere a third. Each of th^ figures is acknow- 
ledged to be perfect in its kind 5' but according to Sir 
Joshua Reynolds, the highest perfection of the human 
figure is not to be found but in that form which might 
be taken from them all, and which would partake of 
the activity of the gladiator, of the delicacy of the A- 
pollo, and of the muscular strength of the Hereules* 
In this view the perfection of these statues consists in 
something which being perceived by the eye, is refers 
red by the understanding to what we know of the cha- 
racters of Hercules, Apollo, and the gladiator, and 
which we suppose it was the intention of tbe^ statuariw 
to express. There are besides, objects of which taste is 
sometimes said to judge, though they have little or no 
effect whatever on the imagination. A book of ab- 
straet science, written in a prolix and intricate style, 
may be said to be in a bad taste , and bad Swift, in his 
clear and simple style, written an Essay on the HunuM 
Understanding, his work, supposing him master of the 
subject, would undoubtedly have displayed more taste 
than Locke’s in which the terms are sometimes rugw, 
and the period often encumbered. This is the case of 
Berkeley, who is admitted by all to have been a writer 
of good taste, though neither the Principles of Hums® 
Knowledge, the Dialogues on Matter, nor the Minute 
Philosopher, is capable of affording pleasure, either to 
the senses or the imagination. His beauty consists 
merely in the perspicuity of his style, of which the un- 
derstanding alone is the judge. The metaphysical writ- 
ings of Dr Reid possess in an eminent degree the same 
beauty j and no man of true taste can read them with- 
out admiring the elegant simplicity of the composition 
as much as the strength of the reasoning, and feeling 
from the whole a pleasure which the poetical style 0 
Shaftesbury cannot communicate. 

If this be a just account of the pleasures of taste , tba 
faculty cannot be properly considered as a mere mlcniw 
sense, since to its enjoyments a weU-etored fancy is 
cessary in some cases, and tbe reasoning power in a‘|5 
and the poet and the painter who wished to ^ 
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tlieir respective professions, must not content tliemsel ves, 
i i ■ ,1 the one Avlth filling the ear of the reader with melliflu- 
ous sounds, and the other with dazzling or deceiving 
the eye of the spectator by the brilliancy of his coloui^, 
but both must strive for fame by captivating the imagi- 
nation whilst the architect, who aspires to a similar 
celebrity, must make the purpose of his ornaments ob- 
vious to every pei-son capable of judging. The land- 
scapes of Claude Lorrain, the music of Handel, and 
poetry of Milton, excite feeble emotions in our minds, 
when our attention is confined to the qualities they 
present to our senses, or when it is to such qualities of 
their composition that we turn our regard. It is then 
only we feel the sublimity or beauty of their produc- 
tions, when our imaginations are kindled by their power, 
when we lose ourselves amid the number of images 
that pass before our minds, and when we waken at last 
from this play of fancy as from the charm of a roman- 
tic dream. 

•Diseourte observed by Sir Joshua Reynolds *, that 

delivered taste is sometimes praised in such terms by orators and 
poets, who call it inspiraliorij and a gift from heaven^ 
that though a student by such praise may have his at- 
tention roused, and a desire excited of obtaining this 
gift, he is more likely to be deterred than encouraged 
in the pursuit of his object. “ He examines his own . 
mind, and perceives there nothing of that divine inspi- 
ration with which he is told so many others have been 
favoured. He never travelled to heaven to gather new 
ideas j and he finds himself possessed of no other qua- 
lifications than what mere common observation and a 
plain understanding are able to confer. Thus he be- 
comes gloomy amidst the splendour of figurative decla- 
mation, and thinks it hopeless to pursue an object which 
he supposes out of the reach of human industry. But 
on this, as on many other occasions, we ought to di- 
stinguish how much is to be given to enthusiasm, and 
how much to common sense 5 taking care not to lose 
in terms of vague admiration that solidity and truth of 
principle upon which alone we can reason.” Whoever 
possesses the ordinary powers of perception, sensibility 
of heart, good sense, and an imagination capable of be- 
ing roused by the striking objects of nature and of art, 
may, without inspiration, become, by mere experience, 
a man of fine taste in the objects of which he aspires 
to be a critical judge. 

This being the case, we may easily account for the 
variety of tastes which prevail among man, not only as 
individuals but as nations. We have already mention- 
ed the difference in one instance between the European 
taste and the African respecting female beauty 5 and 
we may now affirm, as we hope to prove our affirma- 
tion, that the qne taste is equally correct with the 
other. The charms of female beauty exist not in the 
mere external form and colour considered by themselves 
<for then the inanimate statue of the Venus de Medicis 
would give more delight to the European beholder than 
the finest woman that ever lived) j but we associate ex- 
ternal beauty with sweetness of disposition, and with 
all the train of endearments which teke place in the 
tinion of the sexes 5 and it is this association which de- 
lights the man of t^te, as giving refinement to an ap- 
petite which itself is gross and sensual. A similar as- 
• si^iation must be formed in the breast of the African 
who has ^y taste j and as he never knew feminioe sofl- 
, VoL. XX. Part i. ^ 



ness, or any of the endearing qualities of the sex, but Tagtc. 
as united with thick lips, a flat nose, a black skin, aud 
W’oolly hair — a sable beauty of that description must 
excite in bis breast the same emotions that are excited in 
the breast of an European by the fair woman with Gre- 
cian features. 

But is there not an ideal or perfect beauty of (he hu- 
man form ? There certainly is, as of every other natu- 
3'al object \ but it cannot be the same in Europe as in 
Africa, unless to a Being who is acquainted with all the 
peculiarities of form, national and individual, that are 
to be found among the inhabitants of the whole earth. 

It has been supposed, and we think completely proved, 
by one of the best writers that we have on the philoso- 
phy of taste **, that the sublimity or beauty of forms « jjy,. 
arises altogether trora the associations we connect with so/k 
them, or the qualities of which they are expressive to 
us. The qualities expressed by the male and female 
forms are very diflerent \ and we would by no means 
think the woman beautiful who should have the form of 
the Farnese Hercules, or admire the shapes of the hero 
who should be foimed like the Venus de Medicis*, be- 
cause the proportions of such a woman would indicate 
strengtli and intrepidity, where we wish to find only 
gentleness and delicacy j and the delicate form of the 
hero would indicate softness and effeminacy, where the 
opposite qualities only can be esteemed. As we associ- 
ate with the female form many desirable qualities, every 
woman is esteemed more or less beautiful as her figure 
and features indicate a greater or smaller number of 
these qualities j and the same is the case with respect 
to the qualities which adorn the male ch^u-acter, and the 
form and features by which they are expressed. Upon 
comparing a number of human beings with one another, 
we find, that with respect to every feature and limb, 
there is one central form to which nature always tend^-, 
though she be continually deviating frqm it on the right 
hand and on the left : (See Nose). This form there- 
fore is considered as the most perfect form of the species, 
and most expressive of the qualities for which that spe- 
cies is valued j but in Africa, the central form, with 
respect to the proportions of the human body and the 
features 6f the human face, is very diflerent from what 
it is in Europe j and therefore the ideal or perfect 
beauty of the human form and features cannot be the 
same in both countries. No doubt, if a man could ex- 
amine the limbs and features of every individual of the 
human race, he would discover one central form belong- 
ing to tlie whole, and be led to esteem it the standard 
of beauty y but as this is obviously impossible, the com- 
mon idea or central form belonging to each great class 
of mankind must be esteemed the standard of beauty in 
that class, as indicating most completely the qualities 
for which individuals are esteemed. Thus there is a 
common form in childhood and a common form in age j 
each of which is the more perfect as it is the more 
remote from peculiarities : hut though age and child- 
hood have something in common, we should not deem 
the child beautiful who was formed exactly like the 
most handsome man, nor tlie man handsome who was 
formed exactly like the most beautiful child. This 
doctrine is well illustrated by Sir Joshua Reynolds, 
who has applied it to every object esteemed beautiful 
in nature j and proved, that the superiority of Claude 
Lorrain over the landscape-painters of the Dutch ^d 
D d Flemish 
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Taiic. Flemish schools, arise chiefly from bis having generall- 
" ■ - v > led his conceptions, and formed his pictures by com- 
pounding together tlie various drauglits which he had 
previously made from various beautitul scenes and pro- 
spects. “ On ihe whole (says he), it seems to me that 
there is hut one presiding principle which regulates and 
gives stability to every art. The works, whether of 
poets, painters, moralists, or historians, which are built 
upon general nature, live for ever; while those which 
depend for their existence on particular customs and 
habits, a particular view of nature, or the fluctuation of 
fashion, can only be coeval with that which first raised 
them from obscurity. All the individual objects which 
are exhibited to our view by nature, upon close exami- 
nation, will be found to have their blemishes and de- 
fects. The most beautiful forms have something about 
them like weakness, minuteness, or imperfection. But 
it is not every eye that perceives these blemishes : It 
must be an eye long used to the contemplation and com- 
parison of these forms ; which alone can discern what 
any set of objects of the same kind has in common, and 
what each wants in particular.” 

From these reasonings the same great artist concludes, 
that the man who is ambitious of the character of pos- 
sessing a correct taste, ought to acquire a “ habit of 
comparing and digesting his notions. He ought not to 
be wholly unacquainted with that part of philosophy 
which gives him an insight into human nature, and re- 
lates to the manners, characters, passions, and afiections. 
He ought to know something^ concerning mind^ as well . 
as a great deal concerning the hody^ and the various ex- 
ternal works of nature and of art ; for it is only the 
power of distinguishing right from wrong that is pro- 
perly denominated taste, 

Oenius and taste, in the common acceptation, ap- 
pear to be very nearly related ; the difference lies only 
in this, that genius has superadded to it a habit or power 
of execution. Or we may say, that taste, when this 
^wcr IS added, changes its nanoe, and is called genius. 
They both, in the popular opinion, pretend to an entire 
exemption from the restraint of rules. It is supposed 
that their powers are intuitive; that under the name of 
gemus great works are produced, and under the name 
f taste an exact judgment is given, without our know- 
ing why, and without being under the least obligation 
to reason, precept, or experience. 

^ “ One can scarce state these opinions without expo- 
sing their absurdity ; ^et they are constantly in the 
mouths of men, and particularly of illiterate and affect- 
ed connoi'^seurs. The natural a 
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these opinions and prejudices on which it is founded ^ 
continue, they operate ms truth ; and the art, whose of- 
fice it is to please the mind as well as instruct it, must 
direct Itself according to opinion^ or it will not attain its 
end. In proportion as these prejudices are known to be 
generally diffused or long received, the taste which con- 
forms to them approaches nearer to certainty, and to a 
sort of resemblance to real science, even where opinions 
are found to be no better than prejudices. And since 
they deserve, on account of their duration and extent, 
to be considered as really true, they become capable of 
no small degree of stability and determination by their 
permanent and uniform nature. 

“ Of the judgment which we make on the works of 
art, and the preference that we give to one class of art 
over another, if a reason be demanded, the question is 
perhaps evaded by answering, I judge from my taste ; 
but it does not follow that a better answer cannot be 
given, though for common gazers this may be sufflcicnt. 
Every man is not obliged to investigate the causes of hil 
approbation or dislike. The arts would lie open for 
ever to caprice and casualty, if those who are to judge 
of their excellencies had no settled principles by which 
they are to regulate their decisions, and the merit or de- 
fect of performances wei*e to be determined by ungulded 
fancy. And indeed we may venture to assert, that 
whatever speculative knowledge is necessary to the ar- 
tist, is equally and indispensably necessary to the critir 
and the connoisseur. 

“ The first idea that occurs in the consideration of 
what Is fixed In art or in taste, is that presiding principle 
which we have already mentioned, the general idea of 
nature. The beginning, the middle, and the end of 
every thing that is valuable in taste, is comprised in th§ 
knowledge of what is truly nature ; for whatever ideas 
are not conformable to those of nature or universal opi- 
nion, must be considered as more or less capricious; th§ 
idea of nature comprehending not only the forms which 
nature produces, but also the nature and internal fabric 
and organization, as I may call it, of the human mind 
and imagination. General ideas, beauty, or nature, are 
but different ways of expressing the same thing, whether 
we apply these terms to statues, poetry, or picture. De- 
formity is not nature, but an accidental deviation from 
her accustomed practice. This general idea therefore 
ought to be called nature : and nothing else, conectly 
speaking, has a right to that name. Hence it plainly 
appears, that as a work is conducted under the influen<» 
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of general Ideas, or partial, it is principally to be consi- 
dered as the effect of a good or a bad taste.” 

irom the real r. r • • , . . " Upon the whole, we may conclude that the real snb- 

among themselves from the ^ ** stance, as it may be called, of what goes under the name 

f of the represen. of tertr, is fixed and est.blishel in the nature of thing. > 

that there are certain and regular causes by which the 
imagination and passions of men are affected ; and that 
the knowledge of these causes Is acquired by a laborious 
and diligent investigation of nature, and by the saine 
slow process as wisdom or knowledge of every kind, 
however instantaneous its operations may appear when 
thus acquired. A roan of real taste is ahvays a man of 
judgment in other respects; and those inventions which 
**^^®*' disdain er shrink from reason, are generally more 
which may be called t^th upon ^*7^*?* dieams of a distempered brain than the exalted 

fourtesy^ it is not fixed but variabfr Howp°J#» ^ rw *‘"'*iosiasm of a sound and true genius. In the midst of 

variable. However, whilst the highest flights of fancy or imagination, reason ought 



1 connoisseurs. The natural appetite, or taste of the 
human mind, is for whether that truth results 
trom the real agreement or equality of orij 

«fl*^^n'ent of the represen 
tation of any object with the thing represented, or from 
the correspondence of the severalVts of any arrant. 

Reoraetry, that is pleased 
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flute preside from first to last; and he who shall decide on 
H the beauties of any one of the fine arts by an imaginary 
TaYcrnier. innate sense or feeling, will make as ridiculous an ap- 
* ’ * pearance as the connoisseur mentioned by Dr Moore, 

who praised as a work of the divine Rapliael the wretch- 
ed daubing by a Swiss copyist. The reader who wishes 
for further instruction in the philosophy of taste, may 
consult Gerard’s Essay on Taste, with the dissertations 
of Voltaire, D’Alembert, and Montesquieu *, Alison’s 
Essays on the Nature and Principles of Taste; and Sir 
Joshua Reynold’s Discourses delivered in the Royal 
Academy. See also the article Beauty, Supplement. 

TATE, Nahum, an English poet, born in Ireland 
about the middle of the reign of Charles II. where he 
received his education. He was made poet laureat to 
King William upon the death of Shadwell, and held 
that place until the reign of George I. whose first birth- 
day ode he lived to write, and executed it with unusual 
spirit. He died in the Mint in 1716. He was the 
author of nine dramatic performances, a great number of 
poems, and a version of the Psalms in conjunction with 
Dr Brady. 

TATIAN, a writer of the primitive church in the 
second centuiy. He was born in Assyria, and trained 
up in the heathen religion and learning. Coming over 
to Chri-.llanity, he became the di'iciple of Justin Martyr, 
whom he attended to Rome. While Justin lived, he 
continued steadily orthodox: hut after Ju -.tin’s death he 
made a schism, and became the author of a new sect, 
condemning marriage, enjoining abstinence from wine 
and animal food, and suffering only water to be used in 
the holy mysteries ; whence his followers were called 
Encratitce and Hydroparastuter. None of his works are 
now extant, but his piece against the Gentiles; or, as 
it is usually entitled, his Oration to the Greeks. 

TAIIUS, Achilles, a native of Alexand. ia, was 
the author of a book 011 the sphere, which Father Pe- 
tau translated into Latin. There is also attributed to 
him a Greek romance on the loves of Leucippe and 
Clitoplion, of which Salmasius has given a beautiful 
edition in Greek and Latin with notes. Suidas says, 
that this Achilles Tsitlus was a Pagan, but that he 
afterwards embraced the Christian religion, and be- 
came a bishop. Pholius mentions him in his Biblio- 
theca. 

TATONNEUR. See Lemur, Mammalia In- 
dex. 

TATI DOING, or Tattovving, an operation in 
use among the islanders in the South st-a for marking 
their bodies with figures of various kinds which they 
consider as ornamental. It is performed by puucturiiur 
Uie skin, and rubbing a black colour into the wound® 
The instrument used somewhat resembles a comb, the* 
teeth of wliich are repeatedly struck into the skin by 
means of a small mallet. It is very painful; but 
the children are forced by their relations to submit 
to it. 

TATTOU, a beat of a drum at night to advertise 
the soldiers to retreat, or repair to their quarters in the 
garrison, or to their tents in a camp. 

TAVERNIER, John Baptist, a French traveller, 
was boni in 1605. In the course of 40 years be tra- 
▼ellecl six times to Turkey, Persia, and the East Indies, 
and visited all the countries in Europe, travelling mostly 
•n foot. His travels have been frequently reprinted in 



six volumes i2mo. He died on his seventh jonrney to Tavaraier 
the east, at Moscow, in 1686. D 

TAVIRA, or Tavila, a considerable town of Por- . 
tugal, and capital of the province of Algarve, with a ’ 
handsome castle, and one of the best harbours in the 
kingdom, defended by a fort. It is seated in a fertile 
country, at the mouth of the river Gllaon, between 
Cape Vincent and the strait of Gibraltar, lOD miles 
west-by-north of Cadiz. W. Long. 7. 46. N. Lat. 37. 

18. ’ 

TAVISTOCK, a town of Devonshire in England, 
situated on the river Tavey or Tave, containing 4723 
inhabitants in 1811. W. Long. 4. 12. N. Lat. 50. 37. 

It sends two members to parliament, and gives the title 
of marquis to the noble family of Russel duke of Bed- 
ford. 

TAUNTON, a large, elegant, and well built town 
of Somersetshire, 146 miles from London. It consists 
principally of four streets paved and lighted ; the mar- 
ket-place is spacious, and has a handsome market-house, 
with a town hall over it, which was finished in 1773* 

It has an extensive woollen manufactory; and in 1780 
a silk manufactory was introduced. Its castle, the ruins 
of which remain, was in 1645 defended for the paiTia- 
nient by Colonel Blake against an army of 10, COO men 
under Lord Goiing, but was dismantled by Charles II. - 
In 1685 the duke of Monmouth made this place bis 
head quarters. Its church, which is large and beauti- 
ful, is a fine specimen of the florid Gothic style of ar- 
chitecture. The tower, which is lofty, is of excellent 
woikmanship, crowned at the top with four stately pin- 
nacles, 32 feet high. The whole perhaps is not equal- 
led in the kingdom. Taunton is pleasantly seated on 
the river Tone, which is navigable to Bridgewater ; is 
reckoned the best town in the county ; sends two mem- 
bers to pailiament ; and contained 6997 inhabitants in 
1811. W. Long. 3. 17. N. Lat. 50. 59. 

TAURIS, or Tebris, a town of Persia, and capital 
of Aderheitzan. It was formerly the capital of Persia, 
and is now the most considerable next to Ispahan ; for 
it contains 15,0:0 houses, besides many separate sliops, 
and about 200,000 inhabitants. It is about five miles 
in circumference, and carries on a prodigious trade in 
cotton, cloih, silks, gold and silver brocades, fine tur- 
bans, and shagreen leather. There are 300 caravanse- 
ras, and 250 mosques. Some travellers suppose it to be 
the ancient Echatana ; hut of this there is' no certain- 
ty. It is seated in a delightful plain, surrounded 
with mountains, from whence a stream issues, which 
runs through the city. E. Long. 47. 50. N. Lat. 38. 

18. 

TAURUS, a great chain of mountains in A.sia, which 
begin at the eastern part of Little Carimania, and ex- 
tend very far into India. In different places they have 
different names. 

Taurus, in Astronomy, one of the 1 2 signs of the 
zodi><c. 

TAUTOLOGY, a needless repeating of the same 
thing in different words. 

TAWING, the art of dressing skins in white, so 
as to be fit for divers manufactures, particularly gloves, 

&c. 

All skins may he tawed ; hut those chiefly used for 
this purpose are lamb, sheep, kid, and goat skins. 

The method of tawing is this : Having cleared the 

D d 2 skins 
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Tawing, skins of wool Of liair by means of lime, they are laid in 
I ^ large vatt of wood or stone, set on the ground, full of 
water, in which quicklime has been slaked } wherein 
they ate allowed to lie a month or six weeks accord- 
ing as the weather is more or less hot, or as the skins 
are required to be more or less soft and pliant. 

TVhile they are in the vatt, the water and lime are 
changed twice, and the skins are taken out and put in 
again every day : and when they are taken out for the 
la.st time, they are laid all night to soak in a running 
water, to get out the greatest part of the lime j and in 
the morning are laid together by sixes one upon another, 
upon a wooden leg, and are scraped stoutly one after ano- 
ther, to got the flesh off from the fleshy side, \vith a cut- 
ting two-handled instrument called a knifed and then 
they cut off the legs (if they are not cut off before) and 
other superfluous parts about the extremes. Then they 
are laid in a vatt or pit with a little water, where they 
are fulled with wooden pestles for the space of a quarter 
of an hour \ and then the vatt is filled up with water, 
and they are rinsed in it. 

In the next place, they are thrown on a clean pave- 
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water be not too bot, which would spoil the paste and 
burn the skins. ^ ^ ffaxatioa. 

After they have lain some time in the trough they 
take them out, one after another, with the hand, and 
stretch them out ; this they do twice : and after they 
have given them all their paste, they put them into tabs, 
and there full them afresh with wooden pestles. 

They then put them into a vatt, where they are suf- 
fered to lie for five or six days, or more; then thfey take 
them out in .fair weather, and hang them to dry on corda 
or racks : and the quicker they are dried the better ; for 
if they be too long a drying, the salt and alum within 
them arc apt to make them rise in a grain, which is an 
essential fault in this kind of dressing. 

When the skins are dry, they are made up into bun- 
dles, and just dipt in fair water, and taken out and 
drained : they are then thrown into an empty tub ) and 
after having lain some time are taken out and trampled 
under foot. 

They then draw them over a flat iron instrument, thr 
top of which is round like a battledore, and the bottom 
fixed into a wooden block, to stretch and open them 5 



ment to drain, and afterwards cast into a fresh pit of and having been opened, they are hung in the air 



water, out of which they rinse them well, and are laid 
again on the wooden leg, six at a time, with the hair 
side outermost : after which they rob a kind of whet- 
stone very briskly, to soften and fit them to receive four 
or five more preparations, given them on the leg both 
on the flesh side and the hair-side, with the knife, after 
the manner above mentioned. 

After this they are put into a pit of water and wKeat- 
en bran, and stirred about in it with wooden poles, till 
the bran is perceived to stick to them, and then they 
are left : as they rise of themselves to the top of the 
water by a kind of fermentation, they are plunged down 
again to the bottom j and at the same lime fire is set to 
the liquor, which burns as easily as if it were brandy, 
but goes out the moment the skins are all covered. 

They repeat this operation as often as the skins rise 
above the water *, and when they have done rising they 
take them out, lay them on the wooden leg, the fleshy 
side outwards, and pass the knife over them to scrape off 
the bran. 

Haying thus cleared them of the bran, they lay the 
skins in a large basket, and load them with huge stones 
to promote the draining : and when they have drained 
sufficiently, they give them their feeding 5 which is per- 
formed after tlie manner following : 

For 100 of large sheep skins, and for smaller in nro- 





upon cords to dry j and being dry, they are opened a 
second time, by passing them again over the same instru- 
ment. 

In tlie last place, they are laid on a table, pulled out, 
and laid smooth, and are then fit for sale. 

TAXATION. Besides those expences which are 
necessary to the existence, or conducive to the comfort 
and enjoyment of private individuals, there are othe^ 
of which the benefit is directly applicable to the whole 
society. These benefits indeed arc chiefly of a ne^tivc 
kind, but they are not therefore the less essential. They 
consist in the preservation of person and property from 
that violence both internal and external, to which, the 
irregular passions of human nature continually expose 
them. The regular administration of justice, and de- 
fence against foreign enemies, are so essential to the 
well-being of a people, that they can with no propriety 
hesitate, when necessary, to part even with a large por- 
tion of their income in order to provide for the proper 
accomplishment of these objects. A certain pomp and 
magni licence too, in those who are to take the lead in 
these departments, have been deemed both ornamental to 
the society, and necessary for securing respect and obe- 
dience from the body of the people. If, besides these 
grand and Indispensable advantages of foreign and inter- 
nal security, public funds can be applied to any other 



portion, they take eight pounds of alum and three of purposes, evidently tending to promote the national 
sea-salt, and melt the whole with water in a vessel over well-being, yet beyond the reach of private exertions,— 
1“ y'* lul^ewarm. to canals, high roads, or public institutions of any de- 

*"1 ‘f ‘wenty pounds of scription,— there can be no doubt surely as to the pro- 

the finest wheat-flour, with the yolks of eight doxen - ’ 

of eggs i of all which is formed a kind of paste, a 
little thicker than children's pap; which, when done 



13 put into another vessel, to be used in the following 
manner. ° 

They pour aquantity of hot water info the trough in 
which the paste was prepared, mixing two spoonfuls of 
the paste with if ; to do which they use a wooden spoon, 
which contains just as much as is required for a dozen of 

!Iv V- diluted, two dozen of 

the skins are plunged into it; but they take care tba,t the 



priety of such an application. 

It is evident, therefore, that the money which is ne- 
cessary for the above purposes, forms a perfectly neces- 
sary and proper part of national expenditure. The 
vernment of the country, indeed may, as elsewhere ob- 
served (Political Economy), economically speaking, 
be considered as part of its fixed capital, essential to tno* 
advantageous employment of the rest. Without the 
enrity which the labourer tlience derives, of reaping th#- 
fruits of his industry, he would have little motive tu 
action 5 every thing would be the prey of the stronge^. 



Digitized by 



Google 




TAX E 213 J TAX 



TtzatMii. and all impnlsc to activity ceasing, universal pove^ 
would ensue. At the same time we may observe with 
regard to this as to other fixed capitals, that the ex- 
pence is expedient only so far as it is necessary, and 
that if the same functions can be performed at a small- 
er cost, a decided gain arises to the public. It be- 
comes therefore an important object to inquire in what 
manner the offices of government may be adequately 
performed, with the least burden on the people. 

We have formerly, under the head of Political E- 
CONOMY, slightly illustrated some leading principles re- 
specting public revenue. But as the subject is important, 
we shall consider it here in somewhat greater detail. 

Taxes may be arranged in the following manner. 

1, Assessed taxes, or those which the subject is required 
to pay directly into the hands of the sovereign or com- 
monwealth. Under this title are comprehended all the 
taxes which bear the above name \ all income or capi- 
tation taxes, and every species ^f land taxes. These 
taxes are almost always intended to fall upon income. 

2. Taxes upon commodities, which are paid. In the first 
instance, not J>y the consumer, but by the producer, or 
importer. These taxes fall upon consumption ; the man 
who does not use the articles, pays no tax. They ope- 
rate thus partly as sources of revenue, and partly as 
sumptuary laws. 3. Stamp duties, or duties upon those 
deeds which regulate the transference of property. 
These duties fall chiefly upon capital. 

,1. Assessed Ttwre.?.— Assessed taxes, according to the 
above definition, seem to be the most simple and direct 
mode of raising a revenue. The money comes at once 
from the pockets of the people into those of the sove- 
reign. No tax is so certain of yielding a revenue. The 
money is demanded, and must be paid. Where pro- 
perly arranged also, they may probably be made to fall 
more equally than any other, upon the dilTerent classes, 
according to their ability. In absolute governments, 
tlicrefore, and in governments little skilled in the science 
of finance, these taxes are commonly preferred, as those 
which can he levied with the least trouble. They have 
likewise this merit that they cost little in the collection, 
and consequently nearly their whole amount is brought 
into the treasury. 

Assessed taxes, however, are liable to many objec- 
tions. None are so heavily felt. In other cases the 
tax IS concealed under the price of the commoditv with 
which it confounds itself; but here the money is paid 
directly without anything in return. It must generally 
too be paid in a considerable sum at once, a circum- 
stance which must often be productive of serious incon- 
venience, while the same sum, broken down into small 
portions, might have been paid without difficulty. For 
these reasons, much greater discontent Is excited by 
these taxes than by taxes upon commodities. A double 
, revenue perhaps, may, in the latter way, be raised with 
less murmuring. In popular governments, therefore, 
and In those where finance has been reduced to a system) 
the object has generally been to avoid direct asseiment 
as much as possible. In this country, the greater part, 
by far, of the revenue had been raised by taxes upon 
commodities, till, within these last twenty years, the 
pressure of public wants made it necessary to havo re- 
course to every mode of raising money which promised 
to be efliectuaf, and thus the assessed taxes have been 
raised to a very great amount. The most important 



of these taxes may be included under land tax, capita^ Taxttloir. 
tion taxes, house (ax, and income tax, ’ ■ "v ^ 

Land Tax , — ^There is no class of men who may with 
more propriety be burthened with an extraordinary 
impasition, than the proprietors of land. They enjoy 
commonly a liberal income, withoat care or tronble of 
their own. Their property, being of permanent valne^ 
is much preferable to any sonree of income which ex- 
pires with its possessor. From being local and im- 
moveable, it is peculiarly dependent on the protecting, 
influence of government, and may therefore be reason- 
ably called upon to contribute something more than the 
common share to Its support. In almost all countries, 
therefore, the landholders, besides being liable to the 
same burdens with the rest of the society, are subject 
to a peculiar tax, called land tax. 

In India and other great oriental empires, the prin- 
cipal revenue of the sovereign is derived from lantf. It 
arises, however, not properly in the way of tax, but of 
rent. The sovereign, in those absolute governments, 
is judged to be the sole proprietor of all the land in his 
dominions, which are let out by him or his deputy, ta 
the farmers. This is also the principal sonree of tlm 
revenue which we derive from our East Indian posses- 
sions. It is otherwise, however, in all the European 
conntries. Tlierc, almost all the land is private pro-, 
perty, and the contribution which government drawa 
from it is therefore a tax. 

The adherents of the economical system have propo- 
sed to substitute a land tax in the room of every other. 

They maintain that all taxes must finally fall upon the 
produce of land, since it alone affords that surplus re- 
venue, out of which public contributions can be drawn. 

Were this doctrine true, much trouble and expence 
would doubtless be saved, exchanging the present com- 
plicated and laborious system of taxation, for one so 
simple and easy. But we have alrea^ endeavoured 
to show, undej* the head of Political Economy, that 
the principles of this sect have no. solid foundation; 
that manufactures and commerce are sources of wealth, 
as well as agriculture, though in a somewhat inferior 
degree. It will follow, therefore, that they are equal- 
ly liable to be affected by taxation. It is in vaia to 
urge that the merchant must have his profit, and tha 
labourer his hire, and that otherwise they will not em- 
ploy their capital and labour. Were a tax to be impo- 
sed upon any one branch of industry, leaving the rest 
untouched, there is no doubt, that wages and profit in 
that branch must rise, till the merchant or labourer it 
placed on a level with the rest of the community, other- 
wise lie will transfer his capital and industry to some 
other branch. But where the imposition falls indiscri- 
minately upon the different employments of labour and 
stock, there is no such refuge ; the labourer and mer- 
chant must suffer a diminution of income ; nor is there 
any process by which be can throw this diminution up-^ 
on the landlord. 

Other persons of a mnchless informed character, are 
often heard urging, that we have only to lay the impo- 
sition upon the landlords ; and' that they will not be 
lonp of indemnifying themselves by raising the rent of 
their lands. Such arguments wHl make little impres- 
sion upon (hose who have at alt attended to the true 
principles of political economy. The value of lands, as 
of every other article, is determined by the demand and- 

the 
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■ p g g fttiom tbe supply. A tax upon the rent of land would have 

* ■■ V ^ no tendency, either to increase the one, or to diminish 
the other, consequently no tendency to raise the value 
of land. Indeed, were we to suppose, according to this 
hypothesis, that proprietors have an unlimited power of 
• raising their lands, whenever they are so inclined, it is 
quite contrary to common sense to suppose that they 
should not exert that power, without waiting for the 
stimulus of a tax. 

For these reasons, land cannot, with any propriety, 
he made the sole subject of taxation ; but it is very fair, 
as above observed, that it should pay somewhat more 
than other sources of revenue. A difficulty, however, 
arises from the variations to which its value is subject, 
sometimes on the decreasing, but more commonly on 
the increasing side. The rate which, at one time, is 
equitable, becomes quite otherwise, at another. An at- 
tempt, on the part of government, to keep up a conti- 
nual survey of all the lands in the kingdom, would be 
attended with a very heavy ex pence, and would, after 
mil, be probably fruitless. Besides, such a measure 
would operate as a discouragement to the improvement 
of land, when so large a share would go out of the 
hands of the improver. These objections have weighed 
so strongly with the legislature of this country, that they 
have not ra'sed this tax, since its first imposition in the 
reign of King William. It was then nteant to be at 
the rate of four shillings in the pound, though in fact, 
it was by no means 60 much. It was also very un- 
equally distributed, even at the beginning*, a serious 
evil, which, however, it might have required very great 
trouble to avoid. Since that time, a great and general 
rise has taken place in the value of land, which has 
made this tax much higher still, than when it was ori- 
ginally imposed. It has also rendered it, however, still 
' more unequal. Although almost all the land in Great 

Britain has improved *, yet this improvement has taken 
place in very different proportions, according as each 
district differed in natural advantages, and in the indus- 
try of the inhabitants. 1 be land tax accordingly is, at 
the present moment, most exceedingly unequal *, but as 
it fortunately happens, that there is scarcely a district 
in Great Britain which has not improved more or less 
the general moderation of the tax has rendered its in- 
equality less grievous. 

A method has be**n proposed of obviating this disad- 
vantage, by keeping a register, in which the landlord 
and tenant shall be jointly obliged to enter the rent which 
the land bears, a new entry being made at every varia- 
tion. A valuation may be made of the lands which the 
proprietor keeps in his own possession. Something of 
tins kind, it is .said, actually takes place in the Vene- 
tian territory. The discouragement to improvement in- 
deed still remains, but even this might be obviated hy 
an equitable, and even liberal allowance being made, 
for any sums which the landlord may satisl^ctorily 
prove to have been expended in this way. The chief 
objection to the plan seems to be the dsnger of collu- 
sion between the farmer and landlord, who would have 

re^lv"»,r Tl ‘ »» less than it 
l Ilr' J ■"‘leed might, by law, he 

made obligatory on the farmer only to the Ltent of 

«L“tr "S'®,'"''' I l‘ may be^ doubtful, whether 
•ven this regolation would always be an adequate secu- 
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rity against fraud. Tbe valuations would necessarily TmiJoii 
depend a good deal upon the discretion of the revenue 
officer ; which, in an arbitrary government at least, 
might become a serious objection. The additional ex- 
pence of such a plan would be considerable 5 hut, pro- 
vided it could be made to answer the purpose, this ought 
not to deter from its adoption. 

Frederick of Prussia imposed a higher tax upon lands 
held by a noble, than upon those held by a base tenure. 

He conceived that the privileges and flattering advan- 
tages of nubility were such as to compensate for this 
additional charge. We are rather disposed to consider 
this proceeding as severe. A nobleman, with the same 
income, is poorer than a commoner, because he has a 
greater rank to support 5 and in the present state of 
Europe, a great proportion of the nobility are extreme- 
ly poor. This extreme, however, is much better than 
that of France before the revolution, of the Austrian 
states, and of most of the old governments of Europe. 

There the nobility, possessing the chief influence in the 
administration, had obtained for themselves liberal ex- 
emptions, and thrown the principal weight of this, as 
of other taxes, upon the inferior orders. In Sardinia, 
and in some provinces of France, lands held by a noble 
tenure paid nothing whatever. 

Some taxes upon land are proportioned, not to lU 
rent, but to its produce. This is the case in the Asiatic 
countries. In China, a tenth, and in India, a fifth of 
the whole produce of the land, are claimed by govern* 
ment. In England and Ireland, the church is support- 
ed hy a tax of this kind, which is called tithe. 

These taxes are liable to two very great objections. 

They are, in the first place, unequal. It is rent only 
that can be the proper subject of taxation ^ that part of 
the produce which is necessary to pay the expence of cul- 
tivation, ought to remain untouched. But this expence 
is far greater in poor than in rich lands. In the 
former, perhaps, the produce may be little more than 
sufficient to pay tbe expenc.es incurred j while in rich 
lands not only the necessity of labour is less, but the 
produce greater. If, by well employed capital, and 
.costly cultivation, the farmer succeeds in extracting to- 
lerable crops from an ungrateful soil, it is both ciuel 
and unjust that he should be obliged to pay as much a* 
it he had no such obstacle to struggle with. 

But if this tax be objectionable on the ground of 
equity, it Is still more so, on that of expediency. The 
first excitement to labour and improvements of every 
kind, must undoubtedly be the prospect of enjoying 
their fruits. Where the rate of taxation is fixed, this 
prospect remains unimpaired j for whatever addition the 
proprietor or farmer can, hy such means, make to the 
produce of his land, is all his own. But the case is 
very different, when it must be so deeply shared in by 
persons who have done nothing to forward this increase 
of produce. A sovereign prince indeed may derive, 
from such an arrangement, some motive to encourage 
agriculture, and improve the means of communication, 
so as to raise the value of its produce. But this advan- 
tage, which will scarcely ever counterbalance the at- 
tendant evils, disappears altogether, when -this imposi- 
tion is to be paid for the support of an ecclesiastical 
body. These, being only life-renters, and seldom pos- 
sessed of much capital, cannot be expected to co-operate 
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TautfoN. rn any measure for the improvement of the lands. The 

* V '^jarriugs too, whicli are likely to take place between 
the pastor and his flock, form a moral argument against 
this mode of support. 

It must not be concealed, ho\yever, that a permanent 
commutation of tithes would he a measure little favour- 
able to the interests of the clergy. It seems both just 
to themselves, and advantageous to the public, that 
when the country is in a state of improvement, this 
body should not be left behind } it should be. able to 
keep pace with the other members of the society. This 
it can never do, if it has merely a certain fixed sum al- 
lotted for its maintenance, without the possibility of 
augmentation. This evil has, in fact, been seriously 
felt in the church of Scotland, the income of whose 
members, notwithstanding all that has been done for 
their relief, is still very inferior to what it was thirty or 
forty years ago. A source of income, which rises or 
falls with the value of land, seems the most effectual 
mode of maintaining this proportion between the in- 
come of the clergy, and of the rest of the society 5 we 
need not, therefore, wonder, that the clergy should be 
so tenacious of it. 

To reconcile these contrarieties, would certainly be 
attended with difficulty j yet it does not seem to be ab- 
solutely impossible. The first object would be, to trans- 
fer the tax from the produce to the rent. This might 
be done by forming a correct estimate, on an average of 
a few years, of the value of the tithe ; and then assign- 
ing a claim to such a proportion of the rent, as would 
be equal to that value. This would remove all discou- 
ragements to the exertion of the cultivator. Those 
which press against the exertions of the landloid would 
indeed remain in full force, though without any increase. 
In most cases, these exertions would be of very small' 
importance, when compared with those of the former. 
But, besides, a scheme might probably be contrived si- 
milar to that above suggested, by which the landlord 
might receive an adequate allowance for any improve- 
ments he might make. 

The ground-rent of houses forms part of the rent of 
land. In remote country situations, it is often no more 
than the same land would yield, if employed for the 
purposes of agriculture. But in the vicinity, and still 
more in the heart of a great town, competition, and 
the value attached by convenience or fashion to some 
particular situations, raise this rent to a very extrava- 
gant height. 

Oroond-rent seems to be a still more proper subject 
of taxation than that of common land. It arises com- 
monly from circumstances entirely independent of any 
care or attention on the part of the proprietor. Yet 
ground rents have never been considered as a separate 
subject of taxation. This has probably been from the 
difficulty of distinguishing them from the building rent. 
In every tax upon houses, however, part must fall up- 
on the ground rent, provided that be able to bear it. 
By diminishing the demand for bouses, it will diminish 
also the demand for ground to build them on. 

Capitation or Po/l Taxes , — afford one of the easiest 
and more obvious modes of taxation. To lay an assess- 
ment upon every individual without exception, seems 
the most effectual mode of preventing all trouble, and 
leaving no room for evasion. In most of the absolute 
g<rvemments, where the sovereign does not claim the 
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sole property of the lands, as in Turkey and Russia, poll 'ntxatiVa. 
tax»*8 arc imposed in lieu of land tax. * ■ ' V ' ' 

The ^rudest form of this imposition is, when it is 
laid equally upon every individual. An equality of this 
kind is the most grievous inequality. To make the 
poorest subject pay as much as the richest, is palpably 
unjust. The only case, where such a tax can be pro- 
per, is where it falls upon slaves. In this case, it is 
paid, not by the slave, but by the master. The num- 
ber of slaves forms the most accurate test of the value 
of his property ; and accordingly, in Russia, an estate 
is described, not by the number of acm, but b? the 
number of slaves which it contains. This tax has also 
the good property of encouragingr manumission. In 
all other cases, such a tax can only be rendered toler- 
able by its extreme moderation. 

Nations were not long of perceiving the preposterous 
nature of this arrangement, and of seeking to substitute 
some more equitable one in its place. Fortune was evi- 
dently the most correct standard to proceed upon \ but 
aldose inquisition into private concerns was conceived to 
be burdensome and oppressive. If eacli individual were 
to report his own fortune, could the report be trusted 
to ? If, on the other hand, the assessment were to be 
regulated by the officers of government, according to 
what they supposed to be his wealth, a door was opened 
to vexatious and arbitrary proceedings. In order to a- 
void these opposite dangers, it has been common to re- 
gulate the contribution according to the rank of the con- 
tributor, which it is supposed will bear at 'least a certain 
proportion to bis fortune. This was the case with the 
different poll taxes imposed in this country during the 
reign of King William. It was the case also in France 
with regard to that part of the toi//e which fell upon the 
nobility. It is extremely unequal 5 for many men of 
rank have no fortune corresponding ; and where it so 
happens, their rank impoverishes them, by the expence 
which is requisite for its support. Yet, as rank affords 
a certain approximation to fortune, it is certainly better 
to fix it according to that standard, than to leave it to 
the arbitrary appointment of the officers of government. 
Inequality is a less evil than uncertainty. 

In that part of the tailie which fell upon the inferior 
orders, the latter mode was adopted. This tax was the 
subject perhaps of moTg grievous discontent, than any 
other which yielded an equal revenue. It cannot be 
supposed that the intendant should not be often swayed 
by motives of favouritism, private interest, or private ro- 
sentment } and the very uncertainty to which the people 
were exposed, formed a severe hardship. They were 
tempted to conceal their wealth, and even to employ in- 
adequate instruments of trade or agriculture, in order 
to deceive the watchful eye of the intendant. 

House Toar. -~In order to avoid the defects incident to 
the above modes of assessment, rent of houses has been 
fixed upon as affording the best criterion of the amount 
of a man's income. It certainly affords a tolerable cri- 
terion of his expenditure y and though this may often 
differ considerably from his means* yet as it is ratbor 
the object of government to discourage profuse expenifi- 
ture, there may be no harm in such inequality. 

The most equitable mode of taxing houses, would 
evidently be in the proportion of their rent. In this 
country, accordingly, part of the laud tax is made to 
Dali upon the rent of bouses. This branch of the land 
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Tf--. nrl.rinal and voidable payment of the contribution, it would certainly Taratw. 

inequalitma, both original and ^o ^ P assessment of any, and might with 



Taxation, tax is subject to the same . . 

— y— iw i acquired, as the other brandies. The assessment, not 
upon each liouse, but upon each district, continue* in- 
variably the same. In general, it is still liigner than 
upon laud. The value of houses, however, has not 
risen so invariably as that of land j hence, in some 
districts where the population has decrea^d, the tax 
falls with considerable weight. Since that time another 
tax has been imposed upon houses which is in propor- 
tion to the rent, and varies with it. The lieaviest tax 
upon bouses, however, is now that which is regulated 
hy the number of wtrt-^tvs. 

At the time of the original imposition of the house 
tnx, it seems to have been considered difficult or impos- 
sible to ascertain and follow the fluctuations of the rent. 
Some obvious and undeniable circumstance, connected 
with the very form and construction of the house, was 
therefore selected. The most ancient is the number of 
hearths. Hearth money is a very ancient duty, and 
aeems to have existed even before the Conquest. Under 
Charles II. a tax of two shillings on all hearths was 
granted to the crown for ever. This tax was grievous 
to the people, on account of the domiciliary visits to 
which it necessarily subjects them. It had besides the 
worst kind of inequality, pressing harder on the poor 
than the rich. A man of 2ol. a-year may have two 
hearths^ a man of 2O0). not above four or five. A man 
of loool. will scarcely have ten. Hearth money, there- 
*fbi*e, was abolished at the Revolution. In its stead was 
afterwards substituted the window tax, which could be 
ascertained without entering the house of the contribu^ 
tor. It was' soon found, however, to be liable to the 
^ame inequality ms hearth money. In consideration of 
this, the rate was greatly increased with the increase of 
tlie number of windows, and houses having less than six 
were entirely exempted. If, however, as would rather 
appear, the rent can be ascertained in a satisfactory 
manner, it would seem better to lay the whole of the 
house tax upon it directly, rather than by any circuitous 
and doubtful mode. 

There are two parts of liouse rent j the ground rent, 
or that which is given for the use of the ground on 
which the house stands j and the building rent, which 
is paid to the builder, as a remuneration for his trouble 
and expence. The ground as above observed, 
must pay a share of the tax *, but the building rent can- 
not be affected by it. The builder must have his profit, 
otlierwlse he would turn his capital and industry into an- 
' other direction. This rule, however, is somewhat modi- 
fied by the verpr durable nature of the subject. When 
tbe tax is first imposed, it is very probable that the sup- 
ply of houses may continue for some time nearly ^de- 
quate to the demand 5 in which case the proprietor must 
lowCT his price in order to get his houses let. As the 
old houses decay, hoover, new ones are wanted, which 
Will not be built without an adequate remuneration •, 
and thus the general law will again operate. 

Zne^ Tar— The object of all the different assessed 
subject contribute an equitable pro- 
• portion of his income to the expences of the state. But 
those which we have above enumerated, though they 
approximation to this point, caS never 

tix an income 

r principles, could be collected 
^tbout any farther grievances, than tbe always una- 



propriety supersede all other taxes of this description. 
Serious, however, are the difficulties which attend it. 
The correctness of the estimate must always depend, in 
a great measure, on the honour of the contributors j but 
all men are not honest j and the clieating of the king, 
is, according to the popular code, so venial an offence, 
that accurate returns cannot, in all cases, be expected. 
If, on tbe other hand, the collectors, as in the Trench 
taii/c, take upon themselves to form this estimate, a door 
is opened to arbitrary and oppressive exactions. Ibe 
impossibility also of escaping the lax by any species of 
privation makes its weight more sensibly Rdt, than m 
those which are in any degree voluntary. Tor al these 
reasons, an income tax has hitherto been among the last 
resources to which a nation has had recourse in its ex- 
tremest necessity. 

Most of the capitation taxes, as formerly observed, 
partook more or less of the nature of the income tax. 
The subsidies, so frequent in our early finance, were, 
like the tatile, composed, partly according to rank, and 
partly according to fortune. Among the nobility, aliena- 
tion of estat; s was yet rare, and the disproportion be- 
tween rank and wealth much greater than in subsequent 
times. The estimate of income seems to have been 
made by the collectors. Such impositions, howev^, 
wete ill brooked by a fi*ee and turbulent people*, the 
subsidies became more and more unproductive j and at 
last were entirely given up. The first was impose 
under Richard II. in 1370 j the last under Charles Ui 

in 1673. ^ . . . 

In some small republican state*, a tax of this kind 1 
levied, the amount of which is entirely regulated by tbe 
good faith of tbe conti-ibutor. At Hamburgh every ci- 
tizen is said to have placed in the public cofiers a suni, 
which is declared upon oath to be one lourth per cen . 
of bis whole property, which, reckoning interest at ive 
per cent, would be one twentieth of bis income. It was 
not supposed that this mode of collection gave occasion 
to any fraud. The good faith of the |»ople and t leir 
confidence in their government, supplied the place o 
compulsory laws. The secrecy was considered necessary 
by a mercantile state j but ip some of the small ' 
republics, every citizen declared publicly upon oath e 
amount of his income, and was assessed according y. 
Such unsuspected good faith could only exist in t es« 
small states, where patriotism was ardent, and the con- 
fidence of the people in their government entire. 

Since the discontinuance of subsidies, nothing 0 i* 
kind had been attempted in Britain, till the year *79 » 
when the accumulating weight of public debt sugges e 
to IVIr Pitt the necessity of raising a large portion 0 
the supplies within the year. For this purpos^e, e 
appeared a necessity for having recourse to an 
tax j and so strong a sense was entertained by the n 
tion of the pressing nature of the exigency, that 1 w 
submitted to with less reluctance than might have c 
expected. . • 

An attempt was at first made to connect this impo 
tion with the former assessed taxes. These were 0 
tripled ; but if any person was able to prove, I la 
charge amounted to more than a tenth of nis me® 
he was relieved from all which exceeded that 
tion. At tbe jsame time, a voluntary subscriptio^-^^ 
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luxation- Opened ; bttt the produce, though hdoouriblh to national supported by ao income of io,oool. a-year, thaO lialf of ’tctatioO;- 

Wi— patriotism^ afforded hot a slender supply to public wants, it by one of 2poI. or 300I. w.— v^— / 

These irregolar and uncertain approximations towards Modifications ought also t^take place, according tb 
. an income tax were soon given up, and their place sup- the source from which the income is derived. 'Hiat 
plied by the tax itself, in its own shape. which arises from Capital is undoubted iy of greater vslue 

To obviate the inconveniences of disclUsure or arbi- than mere professional income. It does not expire With 
trary assessment, measures have been adopted, as effee- its possessor •, it relieves him from the care and anxiety 
tual probably as any that Could be devised. The com- of laying up a provision for his family,^ and allows him 
roisstoners of income tax are chosen by the freeholders to spend his whole income, when, to another persbn, it 
of the county, or by the electors in a borough, in the would be the most culpable imprudence. Of all specie! 
same manner as a member of parliament^ excepting that of capital, land seems to be the most valuable and dor- 
a smaller qualification it requisite. To the office of able. It stands also most in need of the protection of 
these commissioners, public opinion attachei a certain the state, jit generally, too, comes to its possessor by 
dignity, which makes it he peiformed gratuitUusly, and inheritance, and is not the fruit of his own industry, 
by the most distinguished persons in the district. I'hese With regard to money, although its value (s still much 
are, by oath, bound to secrecy. Tim statements are superior to salaries or professional profits, yet it seCms 
given, in the first instance, by the contributor j but if rather to be the policy of government to fiSvour its ac- 
tbe commissioners are not satisfied with his return, they cumulation, which a very great addition of charge might 
can require from him satisfactory explanations. Accor- discourage. Money besides is a more moveable species 
ding to the sources of intonM, the person is assessed at of piuperty than land, or even than professional income, 
the amount of one year, or at an average of three years. If heavily taxed, the proprietor might withdraw intiy 
The result of these regulations seems to have been such another country, and his capital, with the industry which 
as to obviate, almost entirely, the chief inconvenienoes it supported, he thus lost to the community, 
attached to this mode of taxation. The simple payment The present tax makes no distinction between income 
of the income tax indeed, is most grievously complained which dies with its possessor, and income arising from 
of; bnt the accessories of discinsuie, or arbitrary assess- land or capital. Yet such a distinction, if it appedre^ 
ment, which wen* considered as presenting unsnrmount- eligible, might easily be made tinder the present system 
able obstacles to this measure, scarcely seem to be com- of collection, which demands a statement, not only of 
plained of at all. the amount of income, but of the sourte from which it 

Tlie most important consideration in such a tax re- arises. The propriety, however, of such a charge de- 
lates to the proportion in which it should be paid by the mands seme cUnsideration. Land, it is true, is well 
different members of the community. That the lowest able to bear a considerable share of the public burthens, 
orders, wbo subsist by the labonr of their bands, dught But land, in this country, and in almost every other, is 
to be exempted, seems universally agreed. This would the subject of a peculiar tax, over and above what is 
produce the same effect as a tax upon the necessaries paid by income arising from cither Sources. If therefore 
of life, the effects Of which we shall discuss hereafter, it were also to pay a greater proportion of the income 
But independent of this class, an equal imposition upon tax, the pressure might become unjustly severe. The 
the higher and middling classes of the community would land lax in this country amounts to about tWo millions, 
be extreme inequality. The larger the income, the less Were we to suppose tlie share of the income paid by 
of It must be spent opon necessaries or common conve- land to amount to 5,000,00b!. (a large allowance), land 
niences, and the more Upon objects of mere show and vtuuld then pay fourteen percent, which seems as much 
ostentation. These last can certainly admit more easily as can rcasonably'be exacted. No such burden, at 
of ratrenchment j and as the opulent have a greater least in any sensible degree, falls upon stock ; but for 
cooutry, it seems reasonable that they the reasons above stated, the propriety of tmXihg it hta- 
shoUld contribute somewhat mote in a season of public vily seems somewhat equivocal, 
exigency. A gradation continually augmenting, such as According to the original bill, as prbposefl by Mr 
takes place in most of the other assessed taxes, seems Pitt, very liberal exemptions werfe granted on accouni 

to be strongly called for in this. The full proportion of of children. To encouriige marria^ and thfe reSring 

ten per cent, was, from the first, imposetl upon incomes of families, has been generally considered by legiSlatort 
of 200I. a- year, and tliongh this was infinitely too low^ as an important object. From some recent spcciilatidns, 
yet at a subsequent period (in 1806) it was brought howeter, it has appeared doubtful w'liethcf it be desrr- 
down to 150I. This sum, accbrdihg to the present rate able to retriove the bbstades to matringe which atisd 
of eXpence is the very lowest at which any family ill from the difficulty of subsistente. Whether frdrti tliesi 

the middling rank can possibly be supported. The views, or for the mere wish of remlering thfe tax mbrfe 

whole of this class, therefore, a class which has so mapy productive, this exemption has befen grXdiially circum*- 
cl.iims to the farmir of the legislature, is asnessed to the scribed. The last regulation made respecting it seems 
very same amount as the highest classes. The first to be of a very capricious natfere. Ah allowance of 
conveniences of life are faxeA at the same rate as its four per cetit. is given, but only fbr the mimher of 
most fhiperfiuous luxuries. Certainly loocd.ua-year children exceeding two. This aflowdtrCe besides is 
ought to be the first rocome lialde to (he very heavy given, not out Of the ifreome tax itself, bOt OOt of the 
charge of io per cent. 5 arid the deficiency hetice arising assessed taxes. As this.tXX was entirely a fiar tax, its 
iWfgltt be very fairly supplied by an in'Crease, gradually abolition sits strongly called for after thfe tdoxe of tlm 
auirnientifig, upon rncomes above that amount. Fifteen late war, Xnd was carried in l8i€, throngh opposed by 
"per cent, perhaps, ought to be the utmost that it ever the ministry. 

row to j hut tins charge might doubtless be more easily Aconsiderablereyenucisraised 

VoL. XX. Part I. t F. c 
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Taxation, lothis country by’taxea on men servants, pleasure horses, 
carriages, dogs, &c. These are all luxuries, the use of 
which is confined to the most opulent classes j they form, 
therefore, extremely proper subjects of taxation. The 
income tax indeed, modified as above stated, might per- 
haps come instead of all such taxes ^ but while that tax 
favours the higher above the middling classes, these in 
question tend to remedy that inequality. One assess- 
ment, however, is of a different nature 5 that upon la- 
bouring horses. It is not likely, and certainly could 
never be intended, that this tax should restrain the use 
of these indispensable instruments of agriculture. Nei- 
ther can the duty fall upon the farmer, who, in all cases, 
must have his profits. To secure this, he must pay the 
less rent, in proportion as be pays the more tax } and 
this duty will finally operate as a land tax. It does 
not seem, however, to have any advantages above a di- 
rect assessment of the same nature. It will bear bard 
upon, the farmer who is in the middle of his lease at 
the time of Its being imposed. If at all heavy, it may 
have some tendency to limit the use of such horses, and 
to encourage inferior substitntes. The tax was first 
laid at 2s. and was justified only by its extreme light- 
ness. It was then gradually raised to 14s. ^ but a pro- 
posal to raise it still higher was thrown out by parlia- 
ment, and has never been again revived. 

2. Taxes upon Commodities.— T\\% experience of the 
discontent excited by direct assessments, and of the dif- 
ficulty of proportioning them equally, led to the impo- 
sition of taxes on consumable commodities. These be- 
ing laid in the first instance on the commodity at the 
time of its production or importation, are finally paid 
by the consumer in the increased price of his goods. 
No taxes are so little felt, or excite so little discontent. 
The duty, mingling with the price of the goods, is con- 
founded with it ; and, unle^ when the tax is first im- 
posed, and a sudden rise in consequence takes place, the 
great mass of the people are even ignorant, how much 
of what they pay goes to government, and how much 
constitutes the mere price of the goods. The payment 
is also made in the most convenient qianner, and may 
be divided into the smallest portions. The power of 
not paying by ceasing to consume the article taxed, goes 
a great way in supressing rauniiurs. Thus, Indeed, 
those whose expence does not keep pace with their for- 
tunes, pay an unequal share of the common contribution. 
But as the law is generally disposed la recommend eco- 
nomy, it will not perhaps consider this as a serious ob- 
jection. 

For these reasons, the modern system of finance, par- 
ticularly In this country, where it is so much an object 
to avoid discontent, has shewn a decided favour to this 
mode of raising a revenue. And perhaps, upon the 
whole, they are the best of any j yet the evils with which 
they are attended are by no means inconsiderable. 

1. These taxes take more out of the pocket of the 
people, in proportion to what they put in that of the 
public, than any other. This arises from the extensive 
and minute superIntendance which is necessary for their 
proper collection. For this purpose, a number of officers 
must be kept, whose salaries form a serious deduction 
from the produce. InSmilh’s time, this expence amount- 
- Si P«r cent, on the duties of excise, and 

above 10 per cent, on those of customs. The great 
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augmentation of revenue which has taken place since Taxation, 
that time, has been produced more by an increase of .- y * 
duty on articles formerly taxed, than by the introduc- 
tion of new subjects of taxation. The expence of col- . 
lection, however, bears still a larger proportion to the 
amount collected, than either in the stamps or assessed 



taxes. 

There is another way, in which the burden of these 
taxes is rendered heavier on the public. The merchant 
or producer advances the tax, often a considerable time 
before he can dispose of the article. He must therefore 
have not only indemnification to the amount of the du^, 
but also profit on the advance which be has made. It 
is universally observed, that when a new tax is imposed, 
the article rises more than in proportion to it. The 
public commonly murmur, and complain that the mer- 
chant has merely made the tax a pretence for ftiis dis- 
proportionate increase in the price of bis article. Tlie 
truth is, however, that the merchant has a reasonable 
claim to receive the same profit on that part of bis ca- 
pital, which he has employed in advancing the tax, as 
upon that which he employed in the original purchaso 
of the commodity. 

2. Though the collection of these taxes Is less griev- 
ous to the great mass of the people, yet it falls heavier 
on certain classes. These are the dealers in exciseable 
commodities. As evasion is much easier here than in 
assessed taxes, a more grinding system of supcrintendancc 
becomes requisite. The tax-gatherer must have con- 
tinual access to every part, not only of the workshop, 
but even of the private bouse, of the dealer in them. 
No time, no place, can be exempt from bis visits. The 
power with which he is invested may also, if be be so 
disposed, give occasion to insolence at least, if not to op- 
pression. Now, as the dealers in these comnaodities form 
a part, and even a pretty nuroeroas part of the society, 
any hardship falling; upon theui must be a considerable 
evil. It is felt, besides, though not directly, by the rest 
of the society. It has already been observed, under the 
head of Political Fcokomy, that every disagreeable 
circumstance attendant on any profession, necessarily 
raises the rate of wages and profit in that profession. It 
cannot be supposed, that the dealers in these comnn^i* 
ties will submit to the hardships we have noticed with- 
out claiming some indemnification in the price of their 
goods. Thus the first inconvenience will be augment- 
ed, and still more will he taken from the ^oplc, with- 
out any addition to the revenue of the public. 

3. These taxes give birth to the trade of smuggling, 
a trade at once injurious to the public, and ruinous to 
the individual. Unfortunately the lax state of pobli* 
morals, in regard to this point offers a strong temptation 
to grasp at the extraordinary profits which smuggling 
affords j and from the same cause, the produce of such 
^affic, when successful, is always sure of a ready sale. 
This trade, however, in the end, generally ruins not only 
the fortune, but also the morals of him by whom it 
is pursued. It trains to the practice of falsehood, per- 
jury, and other vices, without which it cannot be car- 
ried on with any chance of success. 

4* Such taxes always alter more or less, the natural, 
and consequently the most advantageous direction of na- 
tional industry. The tax upon wine must diminish the 
consumption of that article, and consequently the in- 
dustry 
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'Taxation, employed in producing it. Wine indeed is not 

Vi.— y— ■» a commodity of British production ; but it must be pur- 
chased with British commodities, and if the merchant 
cannot import it, neither can he afford a market for 
these British articles which were to be given in exchange 
for it. Dr Smith seems to imagine, that these tares 
produce an absolute defalcation in the amount of na- 
tional produce a supposition in which we are inclined 
to differ from him. Although there is a diminution in 
the demand for this particular article ; yet as the sum 
levied is not withdrawn from the national expenditure, 
but is merely transferred from one class of persons to 
another^ it must still support a demand, if not for the 
came, at least for some other species of commodities. 
Thus the public will suffer chiefly from the inconve- 
niences attendant on the change. Other restraints, how- 
ever, for which there is no such compensation, are ne- 
cessarily attendant on the collection of such duties. In 
order to render this efficacious, regulations must often 
be made, as to the manner in which the trade is to be 
carried on •, and it is always to be apprehended, that 
governments will be more attentive to the security of 
the revenue, than to the ease of the public. In arbi- 
trary and unenlightened governments, this propensity 
becomes often so powerful, as to throw the most formid- 
able obstacles in the way of that firee circulation of com- 
modities on which the prosperity of trade, and of all ia- 
, dustry, essentially depends. 

The commodities on which these duties are imposed, 
may be either the necessaries or the luxuries of life. Be- 
tween these two divisions the line is not easily drawn. 
Necessaries, strictly speaking, are confined to those 
things, without which life cannot be supported or health 
preserved. Yet, though the philosopher may reason 
thus, the sovereign cannot confine hU people within 
ouch strict limits. In regard to food indeed, which is 
•entirely a domestic arrangement, this definition may 
•hold ; but in clothing and lodging, the arrangements of 
-which are in the -eye of the public, long custom may 
impose obligations of decency and propriety, which fall 
little short of absolute -necessity. Every thing, in this 
respect, must be considered as necessary, which a com- 
mon labouring person of the lowest class cannot want, 
without incurring the reproach, or exciting the com- 
-iniseration, of others in the same station. 

Taxes upon the necessaries of life have the same effect 
with taxes upon the wages of labour. Dr Smkh, and 
most other writers, wem to Conceive that the immediate 
effect of such taxes is to raise the wages of labour. But 
we do not see that such can be the case. Nothing can 
•raise the wages of labour, except an augmentation of the 
funds destined for its support. But these fimds, far from 
being raised by such taxes, are somewhat diminished. 
The employers of the poor, being themselves affected 
fiy them, will be less able to pay wages than before. 
It Is quite a fallacy to urge, that the labourer, if he 
d<»8 not get sufficient wages, will refuse to work. This 
might be, if the tax affected only a certain class of la- 
bourers, and left the rest free. The labourer, if he could 
not, over and above the tax, obtain the regular standard 
rate, would withdraw to other employments. The con- 
sequence would be, a rise of the wages of the taxed la- 
bour, with a slight fall in those of every other, propor- 
tioned to the additional number who would thus be 
4hrot^n upon it. But where the tax falls equsilly upon 



labour of eyciy description, as taxes upon the necessaries Taxatfon. 
of life must do, there is no new quarter to which the ' — » 
labourer can turn ^ there is nothing either to raise or 
to lower wages ; the supply of and demand for labour 
continue the same. The effect of the tax is merely to 
dimiuisb the subsistence of the labourer in proportion 
to its amount. 

This, however, is merely the first effect ; for the di- 
minished subsistence will soon begin to act upon the po- 
pulation, which furnishes the supply of labour. Were 
wages at the time so low as to furnish merely the ne- 
cessaries of life according to the first definition, that is, 
such necessaries as it could not subsist without, the ine- 
vitable consequence seems to be, that part of the labour- 
ing poor must ^rish for want. Such a calamitous ef- 
fect seems actually to result, in the crowded population 
of some eastern empires, when a deficient crop produces 
a scarcity of subsistence. Happily, however, the la- 
bouring poor are seldom so wholly without resource. In 
general the wages are sufficient to allow them a portion 
of the other description of necessaries, and even of lux- 
uries, by retrenching which, they can, in the event of 
such a tax, preserve themselves from absolute starvation. 

In the end, however, the discouragement to marriage, 
and difficulty of rearing children, will reduce the po- 
pulation. This reduction, diminishing the supply of la- 
bour, will increase wages, till they cover the .'iraount of 
the tax. The same sum, divided among a smaller num- 
ber, will make more to each. • 

High wages operate as a complete tax upon every 
species of manufactured produce. The manufacturer 
must charge upon the price of his goods the whole sun\ 
which he has paid to bis workmen with a profit. In 
the market of the world, therefore, he roust, cceteris pa- 
be undersold by the manufacturer who resides in 
a country where labour is cheaper. When these high 
prices, however, are the result of national prosperity, 
when tliey improve the subsistence of the labourer, and 
lay a foundation for increased population, this disadvan- 
tage will weigh very light in the balance. But where 
they are the result of diminished population, and at- 
tended with no improvement in the condition of the la- 
bouring poor, they form one of the greatest evils with 
which a nation can be afflicted. 

For these reasons, taxes upon the necessaries of life, 
though certainly productive, have always been found to 
be oppressive and ruinous to the prosperity of a state. 

Luxuries, therefore, form the proper objects of taxation. 

As every one, if unable to purchase bis usual quantity, 
can either diminish it or abstain altogether, the rise of 
the article has no tendency to induce such a degree of 
want, as to check population, and thus cause a rise to 
the wages of labour. This power of abstinence may 
indeed lead to a certain inequality ; but as this inequa- 
lity is altogether voluntary, it can neither excite mur- 
muring, nor be considered as a serious hardship. The 
greatest irregularity is in the case of absentees, by whom 
such taxes are evaded altogether. 

It is not, however, we must observe, from the mere 
luxuries of shew and ostentation that any important or 
permanent revenue is to be drawn. These are confined 
chiefly to persons of large fortune, who are few in num- 
ber, and are always subject to the influence of fashion, 
so that little dependence can be placed on their regular 
consumption. The luxuries from whkh alone a great 
£ e 2 revenue 
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arc those which, among the higher 
and middling ckasM, h;n e come to he considered almost 
»& necegsarien, wliicU, a^e extensively u^d by such as 
'^rq in ea,sy circup)stancqs, evea atnopg the lo.wer orders. 
The only drink necessary far supporting the ho«iM» 
^onstituUop'ln perfect licaidj, seems to be pure w;^. 
Men, however, have an universal propensity for soqne- 
t;l?ing more, both to gratify their taste, and tp exhilarate 
their spirits, fermented and spirituous liqpors, tea, 
eoffije, §ie. a^e Iiad recourse to with this view, and; axe 
habifiuaHy used, ii) various fprins and degrees, by almost 
qvery inhabitant of tliis country. Such articles form 
therefore the grand basis of- this system of taxatioiji* 

Of ail- siiperfluities, tqa seems to be one of the great- 
It aflbrds neither nourishment nor strength, and 
ikgfin^r.ally considered by physician? as injurious to the 
humafl constitution, Being imported bewdes from a re- 
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tr abuse. They are affecUd by th, general tax cn malt} T^aiitj. 
St but pay, besides, a considerable one when nianufactu- ^ 
as red. In order to obviate the amuggl^ig vhicli was car- 
V. ried to a great extent in the tanking of spiritc, it has 
^ iieen found advisable to lay the duty on tlie sull, w pro- 
fr. portion to ita contend. It w paid by the month 5 and 
,e- the distiller, when be chooses at any time to intermit 
te his operations for that period, may, by giving due no- 
la, tice to the oflScers of revenue, avoid being charged, 
re When this plai^ waa, first adopted, the duty was corn- 
et paratively very low* But Mr Pitt soon found him- 
rm self completely deceived ns to the preductiveneM of 
this rate of duty. It nta# raised therefore soccewiyely 
it- to 162I. its present rate. This system lays the distiller 
nd under a temptation to work very rapidly, which is sup- 
he posed to be injurious tp the quality of the spirits. It 
re- obliges them also to work without intermission, which 
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mote country, the intercourse with which was, by the they did at first without even the exception of bunday, 

_ oa ;ti;nrmna t»a.«cnn. till that oractice was nrohibited by the leirisJature. It 



Mercantile system, stigmatised as injurious, it was con- till that practice was prohibited by the legislature. It 

sieJersd as every way a fair subject of taxation. Very may be proper to qouce, that this naode of impositi^ 

hicrh duties were accordingly accumulated upon it, is confined to Scotland, and that m Ji.nglaiid it w laid 



si^rsd as every way a fair subject of taxation. Yeiy 
kigh duties we,re accordingly accumulated upon it, 
1.783, ampijuted to nearly 30 per cent, on the 
yalne, besides an excise of is. on every pound. It was 
^qnd that so high a duty opened a wide door to U>e 
smuggling of a commodity of so small bulk, and which 
was then imported in large quantities by all the neigh- 
bopring countries. It was calculated, that though duty 
was paid op five or six millions of pounds, the con.sump- 
.tlon of Great Britain amounted to more than double 
'(hat quantity. A plan was therefore b|-ought forward 
.by Mr Pitt to substitute in its room an additional tax 
<ou windows. Smuggling was no dopbt checked, and 
the people were, on tlie \yJiole, gainers j yet the new 
tax, being assessed, was more heavily felt by the public 
than its predecessor, which was oply a duty on consump- 
tion. Since that time, the exigency of the tiroes has 
ma4e it again necessary to have recourse to this ar- 
ticle and the tax upon tea. has been raised even high- 
tv than it was previous to the commutation tax. The 
<iiminuUon, however, of the Indian trade carried on by 
the otjier ppwers, joined to tlie stricter precautions m- 
gaiqst, smgggling, has prevented its renewal to nearly 
the same extent as fqrn^ly. Tobacco is a still more 
complete superfluity than tea, yet its use is very exten- 
sive. It has therefore been justly cqn^dered as one of 
the^ properest oralj subjects of taxation, and duties have 
bejen laid uppp it, amounting to five oT; six times the 
•original value of th^ article. 

AYipci is tfie wbolesomest of all fermented liquors, 
omliseveo pretty extensively used as a niedtctne. These 
cirenn^aneqa inight: seeip to entitle it to sopie favour, 
wJiicb, however, it hae not. experienced. Being^entire- 

ly^a foireign commodity., and being pnrtieularly, cultiva- 
te, 4. ky, a nation long th», object of our comineTcial jea- 
lousy, iV has incurred tfie decided bnstiiity of the mer- 
cnutile system. Dutiw have been imposed, consider- 
a^ exceeding the originad value. A preference has 
also been shewn to the wines of Portnga) and Spain, 
{^gb inferior in quality), which has rendered them 
th^.coinropn , drink of tina copatiy. 

Spirits are an article, extensively consumed, In this 
coMSdry, and on, a high doty, ipaj^, with the 

propriety, ^ imposed, for.tbe purposes not omr 
ly^of .revpnne, bgt of moral regulation. Xh^ afford no 
are, in tjie. highest degreie liaUo to 



upon the wort or wash* 

Xermented liquors from malt are much more useful. 
They are I he most nutritive perhaps of any species of 
drink, and are on that account well suited to tho^ who 
are engaged in hard labour. Neither do they offer the 
same temptations to excess; yet their extensive use, and 
the necessity of raising a revenue, have led the legisla- 
ture to consider them as a stapleaubject of taxation, and 
they are now charged with a duty of nearly ICX) pw 
cent. Dr Smith advises the transference of the wJiole tax 
on beer to the malt tax. The latter appears to be less 
liable to smuggling, and it obviates the present exemp- 
tion enjoyed by private brewers, which is evidently un- 
reasonable and unequal. The only olyection seems to 
be, that, being imposed at an earlier period of the ma- 
nufacture, it obliges the manufacturer to lie longer out 
of his advance, and consequently to demand a greater 
profit ; though this might perhaps be obviated by al- 
lowing Kim a longer credit. The additional taxe^ 
however, Imposed upon this article, have been all laid 
upon beer or porter. In general, it would appear that 
considerable unnecessary trouble is occasioned by taxing 
successively different.stages of a laanufacture. By lajF- 
ing the whole eillter upon malt, or upon beer, a consi- 
derable ex pence of collection might be saved, without 
any diminution of the produce. 

There are many species of food whicdi cannot, strictly 
speaking, be considered as necessaries of life, since their 
place can be supplied by some leM expensive substitute. 
Butcher meat can be supplied by eggs, hulter, and 
other products of milk ; wheaten bread by other bread 
of inferior grains. It may be observed, however, that 
the imposition of a tax on the superior article woold 
produce an increased demand for the inferior ; and con- 
sequently raise its price. Accordingly., both batcher 
meat and wheaten bread are univer6^dly number^ 
among the necessaries of life ; nor do we recollect, m 
the British system of taxation, an instance of solid food 
liable to duty. Tkis is not the case in other countries^ 
particularly in Holland. Heavy taxes are there impo- 
sed! upon both articles. All butcher meat pays a duty 
of more than 7 per cent* of its value. All cattle, be- 
ridea, pay about ys, per annum. The Ux upon goon* 
corn is also very h.egyy, a^d . undUtinguisbing. 

pays. 
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TnsftUon. pay8 104 florins (nearly 9I.) per last. Nor arc the in- 
... ,-y— . ierior grains entirely exempted. Rye pays 42 florins 
(about 3I. los.) y barley, beans, and oats, about 2l. 
Smith is not disposed to censure these heavy impositions, 
as they may have been rendered necessary by the long 
wars in which this people were engaged for the support 
of their independence ^ and when proper subjects ot tax- 
ation are ex^usted, recourse roust be had to improper 
ones. Upon examining tlie list, boweytr, of Dutch 
taxes, we do not find that the taxes upon articles of 
luxury are so very high, as to have reduced the legisla- 
tors of that country to such an extremity. The excise 
upon the aam of wine, equal to 40 English gallons, is 
only 14 florins, or about il. 5s. Tobacco, so fair an 
article of taxation, and so much used in Holland, is 
taxed only by a slight license, estimated at little more 
than a halfpenny a pound. Beer and spirits are taxed 
still more moderately than wine. Besides, even suppo- 
sing all the articles of luxury to be exhausted, we should 
conceive it more advisable to have recourse to assess- 
ments upon income to the necessary extent, than to 
duties upon articles of necessity. Accordingly, in this 
country, a larger revenue in proportion to the popula- 
tion, is now raised than ever was raised in Holland, 
without having recourse to these ruinous resources. 

Clothes and furniture are, to a certain extent, as 
much necessaries of life as food. The quantity of 
them, however, which comes under this description, is 
mudi less j by far the greater part of the expence which 
is laid out in this way being for the purpose of conve- 
nience at most, if not of mere shew and ostentation. 
There seems therefore no reason for sparing any, beyond 
those plainest articles which decency demands from the 
lowest of the people. This class of commodities, how- 
ever, has met with peculiar indulgence, in consequence 
of the favour entertained by the mercantile system for 
manufactures of every kind. Woollens and hardwares, 
the two staples of England, have been completely ex- 
empted. T he same favour baa been shown to linen, 
the staple of the sister kingdoms. Yet, provided a cor- 
responding drawback were allowed on exportation, there 
does not appear any good reason why the finer sorts of 
all these fabrics should not be made a subject of revenue. 
Printed linens and cottons, which have recently been 
so abundantly produced both in England and Scotland, 
have been made to pay a considerable lax. 

But though the legislature of this country has been 
thus laudably attentive to avoid touching on the first 
nei^ssaries of life, there are still several particulars in 
which it has failed. Onfe of the most important of these 
is coal, an article of the first utility, the universal fuel 
of this country, and the material of many of its most 
important manufactures. It is the less able to bear any 
duty, because from its local and bulky nature, tl»e ex- 
pence of transport is often very heavy. London is sup- 
plied with coal from Newcastle, which is 300 milts di- 
stant. If a bounty could in any case be advisable, it 
would be in such a case. The legislature, however, has 
judged otherwise, and has imposed upon every ton of 
sea-borne coal, a duty of 3s. 6d. Coals carried by land 
or inland navigation are duty free. Through the exer- 
tion of Lord Melville, Scotland, to the north of St 
Abb’s Head, has been freed from this duly j a circora- 
stance which has materially contributed to her rapid 
prosperity. 



Salt, though it may not be requisite for the support Taxation, 
of life, has yet, by immemorial usage among civilized 
nations, been constituted a necessary of life. Notwith- 
standing this, tlie small quantity used by each individual, 
and the minute portions in which it is purabased, make 
a tax upon it be levied with less murmuriug than most 
other taxes. Governments, taking advantage of this 
circumstance, have almost universally made it a seorce 
of revenue. 

In this country the tax on this articla presses with 
the greater severity, as salt is essential to the fishery, 
one of the most important sources of national wealth. 

It is true, the duty is drawn back, when salt is so em- 
ployed : but the facility of smuggling by means of this 
drawback, produces the necessity of strict regulations, 
which cramp extremely Uiis branch of industry, espe- 
cially when carried on in that small scale which is pe- 
culiarly suited to it. 

Leather, soap, and candles, are also seoetsaries of 
life taxed in tliis country. But though these articles 
are to a certain extent necessary, by. far the greatesL 
consumption of them is for purposes of luxury. Al- 
though therefore these taxes do press upon the poor, 
their weight is not very severe. It might seem easy 
enough, at least in the first and last of them, to exempt 
those coarser forms of the oommodity, which are usetl 
by the lower classes, and thus the deficiency of revenue 
might be compensated by an. increase on the more ex- 
pensive forms. 

Taxes may be imposed either upon exportation or 
importation. The duties of customs were at first levied 
on both indiscriminately ; but as the mercantile system 
gained ground, and an anxious desire prevailed tq en- 
courage exportation and check importation) in the hope 
of increasing the specie in the country, all the new du- 
ties were laid upon the latter, while the former was 
more and more exc mpted. Although this system may 
not have taken its rite from the roost enlightened views,, 
yet no reasonable exception can be taken to it. The 
taxes imposed by any government onglit to fall upon 
the consumption of its own people, not upon that of 
others; and as tliis is a maxim of justice, so it is equally 
recommended by policy. Were a government to tax 
its own exported commodities, these commodities would 
also have to pay the taxes of the country into which 
they were imported. Loaded witli thi.s double bur- 
den, they could not ad\*antageously coroe into competi- 
tion with similar articles, either the produce of that 
country, or imported from another which- followed a 
more liberal policy. It is only therefore upon goods 
imported or produced for home consumption, tliat these 
taxes can with propriety fall. From similar views, the 
materials of manufacture have been generally exempted 
from duty. We have already observed, that, provided 
these manufactures be ol»jects of luxury, there is no* 
good reason why tlicy filwmld not pay a ta.K. But tl>cre 
is an evident advantage in levying’ the duty after ^ ra- 
ther than before, the manufacturing process. In the 
latter case, the merchant being obliged to advance it 
so early, most have a profit oa his advance, proportion- 
ed to the length of time which elapses till tlie commo- 
dity is fit for sale and this profit must be paid by the^ 
consumer in the' price of the goods. 

Should we suppose indeed a nation -to possess a moae- 
poly of' any particular commodity, sucfa>a notion reightr 

impose.' 
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Taxation, impose a tax on its export) without danger of its mer* 

' V . chants being supplanted in the foreign market. Still 
this could not Imt be considered as a somewhat illiberal 
system j and it would also bear hard upon the producer, 
who would still probably have a double system of duties 
to pay, since it cannot be supposed that the foreign 
country should regard these hionopolized commodities 
with peculiar favour. 

With the view of following up the principles of the 
'mercantile system, importation duties have often been 
laid upon goods, so heavy as to amount to a prohibition. 
Such duties are not intended to produce any revenue, 
but to favour some home manufacture, or to injure that 
of some foreign nation, which is an object of commer- 
cial jealousy. In the same manner, bounties are given 
to forward the growth of some branch of industry, which 
is the object of peculiar favour. In both cases, the re- 
venue is sacrificed, without any real advantage accruing 
to the public. The industry and capital of the nation 
are thus turned from their natural direction into one 
which is less advantageous, and the public is injured in- 
stead of being benefited. 

It is an undoubted principle, that whether the tax 
'be paid at the time of importation, or at manufacture, 
it ought to be paid only once. Some governments, 
profoundly ignorant of the true principles of political 
economy, have repeated the imposition at every succes- 
sive sale of the property. This is obviously unequal. 
The value of property, and the frequency of its trans- 
ference, are two things altogether distinct. One species 
of goods may thus come to pay ten or twelve times as 
much as another of the same value. But great as is its 
inequality, its impolicy is still more glaring. It forms 
the most powerful check to that free interchange of 
commodities which is the very soul of all industry. It 
tends to confine the consumption of every article to the 
place of its production, and thus to exclude all those 
^nefite which arise from the extension of the market. 
Of this ruinous nature is the Spanish alcavala^ which 
coMists in an imposition, originally of lo, but now only 
of 6 per cent, on every sale without exception, whatever 
be the nature of the property, or however frequently 
repeated. Ihc mere undistinguishing nature of such a 
tax must be a preat evil 5 but it Is rendered far more 
pernicious by the obstruction which it thus throws in the 
• way of every species of commercial intercourse. 

It my be esUbluAed as a principle in regard to these 
taxes, that they ought to be as nniform as possible, and 
not to vary in different parts of the country. Such va- 
riations necessanly lead to restraints on the free ciren- 
lation of comm^ities. Each province becomes as an in- 
dependent kingdoin, the frontier of which is guarded bv 
customhouses and by chains of officers, through which 

d!«r »» ‘i-* w-ent of 

duties, but to inconvenience and delay of having 

Wn «^M***V"* province having formerly 

Sstem Kxa^!l‘"Tir^ «»tinct 

ystem ol taxation. The transporting of goods from one 

country , the same barriers of customhouses, duties and 
•revenue officers, obstructed their ^u^e^and 



circumstances which has most contrtbrtfd i„ *''* ' r® P®'** » ‘■"'0 '» It ' 
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(throughout, and consequently the entire freedom '** f •*"*’ ®"*y oceasionally ; thev are n 

} enure treedom of intrencbine on dnilv and nnmrnri. ; 



commerce from one part of the island to the other. Taxaiionr 
This was the principri advantage which Scotland de- v— ^ 
rived from the union •y and it has been such as fully to 
compensate for the increased burdens to which that mea- 
sure subjected her. 

Duties upon consumption, instead of being levied up- 
on the trader, may be levied upon the person consuming, 
who may be made to pay a certain sum as a license to 
use the commodity. Such a mode of levy has some of 
the advantages of assessed taxes, in regard to tbe facility 
and cheapness of collection. It b still also in some de- 
gree spontaneous \ but it must obviously be, in most 
cases, very unequal. Of two persons, who shoold pay 
the same sum for a license to use wine, one might con- 
sume twenty times the quantity of the other. A license 
has besides the disadvantage of being paid all at once, 
and of being more sensibly felt than taxes which con- 
found themselves with the price of the commodity. Jn 
general, therefore, it is a much less eligible form. 

There are a few instances, however, of very costly and 
durable goods, such as coaches, plate, &c. where it is 
found to be tbe most convenient. Wine and other li- 
quors, when consumed in taverns, may, it Is supposed, 
be fairly required to pay mere than when consumed in 
private houses. An attempt, however, to proportion 
this addition to the quantity consumed, would be at- 
tended with unsurmountable difficulties. A license b 
therefore required to be taken out by innkeepers who 
deal In these articles. This tax falls with equal weight 
upon the great and small dealers ; but it may be rather 
considered as desirable^ to check the multiplication of the 
last. 

3. Stamp Under the title of stamp duties, 

we would include all those which fall upon the deeds 
which regulate the transference of property. 

The first of these duties, of which we find any men- 
tion, are those upon testamentary donations. A law of 
Augustus imposed the vicesima hereditatvm^ or twen- 
tieth penny, upon all inheritances. It was in Holland, 
however, which was pressed by the severest necessity of 
raising a revenue, and not very discriminating in the 
mode of doing it, that tbe system of stamp duties first 
originated, and was carried to a formidable extent. 

Such were the difficulties of that state, that they are 
said to have publicly proposed a reward to any one who 
should suggest a new source of revenue. This plan was 
proposed and approved. From Holland it was, in 1671, 
imported into this country, and has since become one of 
the great sources of public income. In other countries, 
deeds regarding the transference of property are requi- 
red to be entered in a public register, and the tax laid 
on the re^tration. A considerable revetiue was thus 
raised in c ranee. Auction duties upon the sale of pro- 
perty, both moveable and immoveable, though some- 
what different in point of form, coincide exactly with 
these taxes in their essence and tendency. 

Taxes of this nature are attended with considerable 
conveniences to the contributors. From the nature of 
the transaction, there must always be money in hand 
with which the tax can be paid ^ and the time of pay- 
ment is thus the most convenient of any. In many cases, 
the sum to be paid at a timfe is small. It is only part 

great ex- 

j , not felt as 

intrenching on daily and habitual comforts j nor do 
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Ta^iom they excite that general mnrmur, which is alone formi- 
^ " v * dable to government. It is not to be wondered at, 
therefore, if the latter should avail themselves of this 
passive disposition in the people for the extension of this 
source of supply. The truth is, however, that in all 
essential respects, these taxes are among the most im- 
proper of any. 

1. They are unequal, inasmuch as the value of any 
property is altogether unconnected with the frequency 
of its transference. This inequality would subsist, even 
though the stamp duty were always in exact proportion 
to the value of the property. But this is, in general, 
far from being strictly the case. It may be noticed, 
however, that in the recent additions made to the stamp 
duties in this country, the principle of equality baa been 
more attended to. 

2. The greater part of such taxes fall not upon the 
income, but upon the capital of the country ^ not upon 
that fund which may be properly and safely expended, 
but upon that, the expenditure of which must be ulti- 
mately ruinous. This circumstance is peculiar to these 
duties ; for though others, when very severe, may 
oblige the contributor to encroach on bis capital, they 
alone fall directly and immediately upon that fund. An 
objection of this nature would alone be sufficient to dis- 
suade their adoption. 

3. Such taxes, when they fall upon moveable goods, 
have a direct tendency to check commerce, and through 
it every kind of industry. They are then a complete 
€dcavaia^ differing from that ruinous impost only by be- 
ingmore moderate. 

Thoa we find, that the facility of collection, and the 
avoiding of discontent, which have tempted modem go- 
vernments to extend so much this source of revenue, are 
altogether fallacious advantages, and bear no proportion 
to the ill consequences with which such taxes are neces- 
sarily attended. It would therefore be much better 
that the duties upon the transference of moveable ^ods 
should be laid upon their original production. They 
would thus pay only once, and no impediment would 
be thrown in the way of their free circulation. Duties 
upon the sale of land and other immoveable goods 
ou^ht to be converted into auessed taxes, payable on 
their yearly use. In the present circumstances of this 
country indeed, it is perhaps too much to expect that 
taxes, which are paid without much murmuring, should 
be taken off j but the considerations now stated ought 
certainly to deter from any farther addition to them. 

Legacies from any distant relation are a sort of acci- 
dental and unexpected advantage, and it is therefore to 
be supposed, that the person receiving will have secured 
a regular source of subsistence independent of them. He 
will not therefore, it is likely, be disposed to complain 
very grievously, if this extrinsic source of wealth be 
somewhat diminished by a duty to government. Iti this 
country, accordingly, such legacies are chargeable with 
a duty of 10 per cent. This tax seems one of the most 
unexceptionable of the kind, and only liable to the ob- 
jection of falling upon capital. It is otherwise with 
money left by a father or other very near relation. The 
death of such persons commonly diminishes, instead of 
increasing, the wealth of the family *, and the sum left 
forms offen the sole dependence of a great part of it. 
Accordingly, in Great Britain, the duty on legacies to 



the nearest relations is very slight, and gradually in- Taxation 
creases as the consanguinity becomes more remote. || 

Keceipt stumps, though they are formally paid by the Ta j, 
seller, fall really upon the purchaser. The merchant, • ^ 

who must have his profit, will calculate the expence 
which he is likely to be at in stamps, and will lay a 
corresponding augmentation on the price of bis goods. 

Such taxes, unless very heavy, will fall upon income 
only, not upon capital. 

Bills of exchange, and policies of insurance, being 
necessary instruments of trade, seem as improper sub- 
jects of taxation as can well be. The only thing tole- 
rable in these taxes, as imposed in this country, is their 
moderation. 

Auction duties seem liable to every objection which 
can be stated against taxes of this description. They 
are the more severe, as they must fall often upon unfor- 
tunate persons who are reduced to the necessity of dis- 
posing, in this nrianner, of their property. 

Stamps upon law proceedings tend to increase the ex- 
pence of obtaining justice, which is already complained 
of in general as too heavy. They may indeed be sup- 
posed to be of some use in checking a litigious spirit ; 
but this seems already to be done pretty effectually 
by the other expences attendant on judicial proceed- 
ings. 

Taxes upon indentures, or upon the entrance to any 
profession, produce a monopoly to the persons exercising 
that profession. They thus tend at once to raise the 
price of their labour and of its fruits, and to diminish 
the necessity of qualifying themselves for its perform- 
ance. The chief weight of these taxes falls upon the 
persons exercising the profession of the law. The pub- 
lic are apt to regard such persons with a degree of hosti- 
lity, which has probably induced government to believe 
it might tax them without danger of exciting any gene- 
ral murmur. The truth is, however, that these taxes 
fall not on the practitioners themselves, but on those' 
who complain of them, on the persons engaged in liti- 
gation y so that their effect is precisely the same with that 
of taxes on law proceedings. It differs from them only 
as a license differs from a duty upon commodities, and 
is less eligible, as falling more unequally. The persons 
who pay the same sum at entrance, carry on their pro- 
fession with very different degrees of success. 

Some impositions, which assume the form of stamp 
duties, are in reality taxes upon commodities. Such' 
are the game duty, the duty on cards, bats, plate, &c. 

Kilt most of these seem to be unexceptionable sub- 
jects. 

TAXUS, the Yew-tree, a genus of plants belong- 
ing to the class dicecia, and in the natural system ran- 
ging under the 51st order, Conijeree, See Botany 
Index* 

TAY, in Latin Tavus, or Taus, the largest river in 
Scotian^ rises in Braidalbane, on the fi*ontiers of Lorn $ 
and having in the passage of a few miles augmented its 
stream by the accession of several small rills, spreads it- 
self into the lake called Loch Doc hart ; out of which 
having run but a little space, it expands itself again. 

Leaving this second lake, it rolls some miles with a con- 
siderable body of water, and then diffuses itself in the 
spacious Loch Tay 5 which, reckoning from the sources 
of the river, is 24 miles in length, though, strictly 

speaking. 
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speaking, tlie lake is but 1 3 : almost as soon as it issues 
from hence, it receives the river Lyon, coming out 01 
’ Loch L^on, and running through Glen Lyon 5 which, 
having travelled in a manner parallel to it, from its 
source, for a space of 25 miles, at length joins the lay 
as it enters Athol, which it next traverses, and, direct- 
ing its course in a manner due east, receives almost all 
the waters of that country. Bending then to the south, 
at the distance of six miles, it reaches Dunkeld *, which, 
in the language of our ancestors, signifies “ the hill of 
hazels,” was the very centre of the old Caledonia, and 
is at present esteemed the heart ol the Highlands. The 
i*iver is very broad here, insomuch that there is a ferry- 
boat over it at each end of the town. Declining still 
to the south east, with a winding course, for above 12 
miles, the Tay receives a large supply of waters from 
the countv of Angus j and then running south west for 
eight miles more, is joined in that space by several ri- 
vers, the most considerable of which is the Almond. 
Turning then to the south-east, at the distance of about 
three miles, this copious river comes with a swelling 
stream to Perth. 

The Tay, continuing still a south-east course, re- 
ceives, a few miles below Perth, the river Ei-ne *, which, 
issuing from a loch of the same name, traverses the 
county of Strathern, and passes by Abernethy, once the 
capital of the Plctish kingdom. Swelled by the waters 
of this last river, the Tay, running next directly east, 
enlarges itself till it becomes about three miles broad ; 
but contracts again before the town of Dundee \ soon 
after which it opens into the German ocean. At the 
entrance of the frith, there are sands both oil the north 
and on the south side *, the former styled Goa, the latter 
Aber'lay and Drumlan ; and before these, in the very 
m!»uth of the frith, those which are called the Cross 
Sunds, At Buttonness, which is the northern promon- 
tory, ther^ are two light-houses. The upace between 
the north and the south sands may be near a mile, with 
about three fathoms water; but being within the frith, 
it grows deeper, and in the road of Dundee is full six 
fathoms. The frith of Tay is not indeed so large or so 
commodious as that of Porlb, but from Buttonness to 
Perth it is not less than 4O miles ; and the whole may 
be, without any gxeat impropriety, styled a harbour, 
which has Plfe on one side, and the shires of Perth and 
Angus on the other, both very fertile and pleasant coun- 
tries. 

TAYLOR, Dr JtREMY, bishop of Down and Con- 
nor in Ireland, was the son of a barber at Cambridge, 
where he was educated. Upon enUring into orders, he 
becarue divinity lecturer of St Paul’s in Loudon ; and 
was, by the interest of Archbishop Laud, elected fellow 
■of All-Souls college, Cambridge, in 1636. Two years 
after he became one of the chaplains of the archbishop, 
who bestowed on him the rectory of Uppingham in Rut- 
landshire. In 1642, he Was chaplain to the king ; and 
a frequent preacher before him and llie court at Oxford. 
He afterwards attended in the king’s army in the condi- 
tion of a chaplain. Upon the declining of bis majesty’s 
cause, he refiied into Wales, where he was permitted 
to officiate as minister, and to keep a school, in order 
to maintain himself and bis children. In this retirement 
he wrote several ot his works. H.mng spent several 
yvars Hit re, his family wa. visited with Mckness ; and 
ht lost three sons ol great hopes within the space of 
5 
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two or three months. This affliction tonebed him so 'Cayl«, 
sensibly, that it made him desiious to leave the country ; *- »' 
and, going to London, lie for a time officiated in a pri- 
vate congregation of loyalists to his great hazard. At 
Itiigtb meeting with Edward lord Conway, that noble- 
man carried him over with him into Ireland, and fettled 
him at Portmore, where he wrote Ills Ductor Dubitaiu 
iium. Upon the Restoration he returned to England. 

8uon alter, he was advanced to the bishopric of Down 
and Connor in Ireland; and had the administration of 
the see of Dromore granted to him. He was likewise 
made privy-counsellor and vice-chancellor of the univer- 
sity ot Dublin ; which place he held till his death. He 
died of a fever at Lisnegarvy in 1667, and was interred 
in a chapel which he himself had built on the ruins of 
the old cathedral of Dromore. 

'Iatlor, Ur Brook, was bom at Edmonton, Au- 
guil i8ih 1683. He was the son of John Taylor, Esq, 
oi Bifrous house in Kent, by Olivia, daughter of Sir 
Nicholas Tempest, ol Durham, Baronet. His grand- 
father, Nathaniel Taylor, was one of those puritans 
whoRi “ Cromwell thought fit to elect by a letter, dated 
Juue 14th 1633, to represent the county ol Bedford in 
pailiament.” 'Ine character of his father partook in no 
small degree of the austerity that had been transmitted 
to him in the line of his ancestors, and by the spirit of 
the times in which they lived j and to this cause may be 
ascribed the disaffection which sometimes subsisted be- 
tween the father and even such a son as is the subject 
of this article. The old gentleman’s morose temper, 
however, yielded to the powers of music ; and the mort 
eminent professors of the art in that period were hospi- 
tably welcomed in his house. His son Bi*ook was in- 
duced, by his natural genius, and by the disposition 
bis father, which he wished by all the means in hit 
power to conciliate, to direct his particular attention to 
music ; and he became in very early life a distinguished 
proficient in it.— “ In a large family piece, he is re- 
presented at the age of J3 sitting in the centre of his 
brothtrs and sisters ; the two elder of Whom, Olivia and 
Mary, crown him with laurel, bearing the insignia of 
harmony.” 

To music he added another accomplishment, iu which 
he equally excelled. ” His drawings and paintings, of 
which some are still preserved, require not those allow- 
ances for error or imperfection with which We scan thC 
performances of even the superior dilettanti ; — they will 
bear the test qf scrutiny and criticism from artists them- 
selves, and those of the first genius and prolessional abi- 
lities.” Though he was eminent in the culture and 
practice both of music and drawing in his eaily yootb, 
his whole attention was not occupied by these fascinat- 
ing arts. His classical education was condocted at 
home under a private tutor ; and his proficiency in the 
ordinary branches of the languages and the mathema- 
tics was so great, that he was deemed qualified for tho 
university at the early age of 1 3. 

In 1701 he was entered a feflflw commoner ot St 
John’s College, Cambridge. At that period mathema- 
tics engaged more particularly the attention of the uni- 
versity ; and the examples Of eminence in the learned 
world, derived from that branch of science, attracted 
the notice and roused the emulation.of ever^ ou*h pos- 
sessed or talents and of applicauon. n ay presume, 

that Brook Taylor, from the verv hour ol his admission 
' ’ ' at 
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Taylor. |^t college, adopted the course of study which a Machin, 
» a Kell, and, above all, a Newton, bad opened to the 
mind of mao, as leading to discoveries of the celestial 
system.— That he applied early to these studies, and 
without remission, is to be inferred from the early notice 
and kind attention with which he was honoured by those 
eminent persons, and from the extraordinary progress 
which he made in their favourite science.'' 

In 1708 he wrote his treatise On the Centre of Oscil- 
lation, which was not published in the Philosophical 
Transactions till some years afterwards. In 1709, he 
took his degree of Bachelor of Laws. In 1712, he was 
chosen a Fellow of the Royal Society. During the in- 
terval between these two periods, he corresponded with 
Professor Keil on several of the most abstruse subjects of 
mathematical disquisition. Sir William Young informs 
us, that he has in his possession a letter, dated in 1712, 
addressed to Mr Machin, which contains at length a 
solution of Kepler's problem, and marking the use to be 
derived from that solution. In this year he presented to 
the Royal Society three different papers : one On the 
Ascent of Water between two Glass Planes ) a second, 
Ou the Centre of Oscillation ; and a third, on the Mo- 
tion of a stretched String. It appears from bis corre- 
spondence with Keil, that in 1713 he presented a paper 
on bis favourite subject of Music) but this is not preser- 
ved in the Transactions. 

His distinguished proficiency in those branches of sci- 
ence, which engaged the particular attention of the 
Royal Society at this period, and which embroiled them 
in contests with foreign academies, recommended him 
to the notice of its most illustrious members ) and in 
1714 he was elected to the oflSce of secretary. In this 
year be took at Cambridge his degree of Doctor of 
Laws : and at this time he transmitted, in a letter to 
Sir Hans Sloane, An Account of some curious Experi- 
ments relative to Magnetism ) which, however, was not 
delivered to the Society till many years afterward, when 
|t was printed in the Transactions. His application to 
those studies to which bis genius inclined was indefati- 
gable ; for we find that in 1715 he published in Latin 
bis Methodus incrementorvm ; also a curious essay pre- 
served in the Philosophical Transactions, entitled An 
Account of an Experiment for the Discovery of the 
Laws of Magnetic Attraction ; likewise a treatise well 
known to mathematicians, and highly valued by the 
best judges, on the Principles of Linear Perspective. 
In the same year (such were his admirable talents, and 
so capable were they of being directed to various sub- 
jects), he conducted a controversial correspondence with 
the Count Raymond de Montmort, on the Tenets 
of Malebranche ; which occasioned his being parti- 
cularly noticed in the eulogium pronounced by the 
French academy on the decease of that eminent meta- 
plmician. 

The new philosophy of Newton (as it was then cal- 
led) engaged the attention of mathematicians and phi- 
losophers both at home and abroad. At Paris it was in 
high estimation j and the men of science in that city 
were desirous of obtaining a personal acquaintance with 
the learned secretary of the Royal Society, whose repu- 
tation was so generally acknowledged, and who had 
particularly distinguished himself in the Leibnitzian or 
German controversy, as we may denominate it, of that 
period* In consequence of many urgent invitations, he 
VoL. XX. Part I. 4. 



determined to visit his friends at Paris in the year 1716. Taylor. 
He was received with every possible token of affection ’ ■ ■y— '■ 
and respect 5 and bad an opportunity of displaying ma- 
ny traits of character, which mark the general scholar 
and accomplished gentleman, as well as the profound 
mathematician. His company was courted by all “ who 
bad temper to enjoy, or talents to Improve, the charms 
of social intercourse." Besides the mathematicians, to 
whom he had always free access, he was here introduced 
to Lord Bolingbroke, the Count de Caylus, and Bishop 
Bossuet. 

Early in 1717 be returned to London, and composed 
three treatises, which were presented to the Royal So- 
ciety, and published in the 30th volume of the Transac- 
tions. About this time his intense application had im- 
paired his health to a considerable degree ; and he was 
under the necessity of repairing, for relaxation and re- 
lief, to Aix-la-Cliapelle. Having likewise a desire of 
directing his attention to subjects of moral and religious 
speculation, be resigned bis office of secretary to the 
Royal Society In 1718. 

After his return to England in 1719, he applied to 
subjects of a very different kind from those that had em- 
ployed the thoughts and labours of his more early life. 

Ainong bis papers of this date. Sir William Young has 
found detached parts of A Treatise on the Jewish Sacri- 
fices, and a dissertation of considerable length On the 
Lawfulness of eating Blood. He did not, however, 
wholly neglect his former subjects of study, but employ- 
ed bis leisure hours in combining science and art; with 
this view he revised and improved his treatise on Linear 
Perspective. Drawing continued to be his favourite 
amusement to his latest hour; and it is not improbable, 
that his valuable life was shortened by the sedentary ha- 
bits which this amusement, succeeding his severer studies, 
occasioned. “ He drew figures with extraordinary pre- 
cision and beauty of pencil. Landscape was yet bis 
favourite branch of design. His original landscapes are 
mostly painted in water colours, but with all the rich- 
ness and strength of oils. They have a force of colour, 
a freedom of touch, a varied disposition of planes of 
distance, and a learned use of aerial as well as linear 
perspective, which all professional men who have seen 
these paintings have admired." 

The work of Dr Brook Taylor in linear perspective 
was censured by Bernoulli, in a treatise published in the 
Acts of Leipsic, as " abstruse to all, and as unintelligi- 
ble to artists for whom it was more especially written." 

It must he acknowledged that this excellent work, for 
so it deserves to he called, was not level to the appre- 
hensions of practitioners in the art of drawing and de- 
sign ; but it was much esteemed by mathematicians. 

Three editions of it have been published; and as it is 
now scarce, a republication of it in its most improved 
and perfect state would be very acceptable. Mr Kit- 
by, however, has made it more plain and popular, in 
his treatise entitled Brook Taylor's Perspective made 
easy and this book, detailing and illustrating the 
principles of the original work, has been the vade 
cum of artists. Dr Brook Taylor was incensed by the 
invidious attacks of Bernoulli ; and he published An 
Apology 'against J. Bernoulli's Objections, which may 
be seen in the 30th volume of the Philosophical Trans* 
actions. Bernoulli, with his usual envy of British ma- 
thematicians, had. disputed our author^s right to his own 
F f werk. 
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work. We have no reason to doubt Ur lay or b 
f to the undecided discovery of the method which 
scribes, though be is not an original inventor. J his 
method was long before published by Guido Ubaldi, m 
his Perspective, printed atPesaro in 1600 j where it is 
delivered very clearlv, and confirmed by most elegant 
demonstrations j and where it is actually applied to the 

art of delineating the scenes of a theatre. 



wife •, and his remaining days were days of increasing^ 

imbecility and sorrow. . . -i i.- u 

“ The essay entitled^ Con temp/at jo Philosophic^, pub- 
lished by Sir William Young, I793» appears to have 
been written about this time, and probably with a view 
to abstract his mind from painful recollections and re- 
gret. It was the effort of a strong mind, and is a most 
remarkable example of tbe close logic of the mathema- 



Ton^d the end of ,,.e je^r .7.0, Dr Brook Tnylor re.t.arkob e th Wotr.as to“o 

accepted the invitation of Lord Bolinghroke to spend “ Z r«fford ",ore than temporary 

some time at La Source, a county-seat near Orleans, deep at '^art for X “ ^ j j , J. 

o^dcarf ransactionsZntitled, An Experiment made regret of domestic endearments to soc.al fncndsh.p at 



the last paper which appears 



with his name in the Phi- 
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Wallington in the county of Surry, a young lady of J 
good family, but of small fortune *, and this marriage 1 
occasioned a rupture with his father, whose consent he t 
had never obtained. The death of this lady in 1725* i 
and that of an infant son, whom the parents regarded < 
as the presage and pledge of reconciliation with the fa- 1 
ther, and who actually proved such, deeply afiected the 1 
sensibility of Dr Taylor. However, during the two 1 
succeeding years he resided with his lather at Bifrons, I 
where “ the musical parties, so agreeable to his taste ] 
and early proficiency, and the affectionate attentions 
of a numerous family welcoming an amiable brother, so 
long estranged by paternal resentment, not only soothed 
his sorrows, but ultimately engaged him to a scene of 
country retirement, and domesticated and fixed his ha- 
bits of life. He could no more recur to the desultory 
resources, and cold solace of society, which casual vi- 
sits, slight acquaintance, and distant friendships, afford 
the man — who hath none to make and cheer a constant 
homey 

In 1725 he formed a new connection *, and with the 
full approbation of his father and family, married Sa- 
betta, daughter of John Sawbridge, Esq. of Olantigh, 
in Kent. In 1729, on the death of his father, he suc- 
ceeded to the family estate of Bifrons. In the fol- 
lowing year he lost his wife in childbed. The daugh- 
ter whose birth occasioned this melancholy event survi- 
ved, and became the mother of Sir William Young, to 
whom we owe these memoirs of his grandfather. 

In the interval that elapsed between the years 1721 
and 1730* •'0 production by Brook Taylor appears in 
the Philosophical Transactions; nor did he publish in 
the course of that time any work. His biographer has 
found no traces of his learned labour, excepting a Trea- 
tise of Logarithms, which was committed to his friend 
Lord Paisley (afterward Abercorn), in order to be pre- 
pared lor the press; but which probably never was print- 
ed. His beulth was now much impaired ; relaxation 
became necessary, and lie was diverted by new connec- 
tions from the habit of severe study, which had distin- 
guished the early period of his life, and which had con- 
tributed to contract the duration of it. Happy in the 
social circle of domestic enjoyment, and devoting his 
^ attention to business or amusement as they occurred, his 
application and his literary emulation seem to have de- 



bis descendant) the necessity of closing this biographi- 
cal sketch with a prolix detail of his character: in the 
best acceptation of duties relative to each situation of 
life in which he was engaged, his own writings, and 
the writings of those who best knew him, prove him to 
have been the finished Christian, gentleman, and scho- 
lar.” 

TAYLOR-Pird, See Motacilla, Ornithology 
Index. 

TEA, the dried leaves of the tea plant.— A com- 
modity with which we are so well acquainted, which 
affords a beverage so generally used and so generally 
agreeable, and wbich forms so considerable an article 
of commerce, must excite curiosity to know something 
of its history, and of the nature of the plant from which 
it is obtained. ^ 

The tea plant is a native of Japan, China, and Yon- 
quin, and has not, as far as we can learn, been found 
growing spontaneously in any other parts of the world. 
Linnccus arranged it under the class of polyandria, and 
order of monogi/nia, and Thiinberg, one of the most 
distinguished pupils of that illustrious botanist, who re- 
sided 16 months in Batavia and Japan, has classed it in 

the same manner as his master. Several of the British 
botanists, on the other hand, refer it to the order of 
trigynia; deriving their authority from a plant in. the 
duke of Norlhumberland’a garden at Sion-house, which 
had three styles. 

Linneeus says tliat there are two species of the tea 
plant ; the bohea, the corolla of which has six petals ; 
and the vin'dis or green tea, which has' nine petals. 
Thunherg makes only one species, the bohea, consisting 
of two varieties ; the one with broad and the other with 
narrow leaves. 

The tea plant, which is an evergreen, grows to tb« 
height of five or six feet ; Le Compte says ten or twerve. 
The leaves, which are the only valuable part of it, are 
about an inch and a half long, narrow, indented, and 
tapering to a point, like those of the sweet briar, 
a dark green colour. The root is like that of th§ 
1 peach tree, and its flowers resemble those of the white 



wild rose. 



Tbe stem spreade' into many irregm 

. . branches. 
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Te». branches. The wood is hard, of a whitish green co- 
lour, and the hark is of a greenish colour, with a bitter, 
nauseous, and astringent taste. The fruit is small, and 
contains several round blackish seeds, about the bigness 
of a bean or large pea. 

This plant delights in valleys. Is frequent on the slop- 
ing sides of mountains and the banks of rivers, where it 
enjoys a southern exposure. It flourishes In the northern 
latitudes of Pekin as well as round Canton, bnt attains 
the greatest perfection in the mild temperate regions of 
Nankin. It is said only to be found between the 30th 
and 45th degree of north latitude. In Japan it is plant- 
ed round the borders of Helds, without regard to the 
sollj but as it is an important article of commerce with 
the Chinese, whose fields are covered with it, it is by 
them cultivated with care. The Abbd Rochen says, it 
grows equally well in a poor as In a rich soil ; but that 
there are certain places where it is of a better quality. 
The tea which grows in rocky ground is superior to that 
which grows in a light soil ; and the worst kind is that 
which is produced in a clay soil. It is propagated by 
seeds 5 from six to twelve arc put into a hole about five 
inches deep, at certain distances from each other. The 
reason why so many seeds are sown In the same hole is 
said to be, that only a fifth part vegetate. Being thus 
sown, they grow without any other care. Some, how- 
ever, manure the land, and remove the weeds j for the 
Chinese arc as fond of good ton, and take as much 
pains to procure it of an excellent quality, as the Euro- 
peans do to procure excellent wine. 

The leaves are not fit for being plucked till the shrub 
be of three years growth. In seven years it rises to a 
man’s height 9 but as it then bears but few leaves, it is 
cut down to the stem, and this produces a new crop of 
fresh shoots the following summer. We* are informed 
by Kcempfer, that there are three seasons in which the 
leaves are collected in the isles of Japan, from which 
the tea derives dilTerent degrees of perfection. 

The first gathering commences at the end of Fe- 
bruary or beginning of March. The leaves are then 
small, tender, and unfolded, and not above three or 
four days old : these are called fichi-tsiaa, or “ tea in 
powder,” because it is pulverised *, it Is also called im- 
perial tea, being generally reserved for the court and 
people of rank ; and sometimes also it is named hioom 
tea. It is sold in Cliina for 2od. or 2s. per pound. 
The labourers employed in collecting It do not pull tire 
leaves by handfuls, but pick them one by one, and take 
every precaution that they may not break them. How- 
ever long and tedious this labour may appear, they ga- 
ther from 4 fo to or rj pounds a-day. 

The second crop is gathered about the end of March 
or beginning of April. At this season part of their 
leaves have attained their full growth, and the rest are 
not above half their size. This difTerence docs not, 
however, prevent them from being all. gathered indis- 
criminately. They are afterwards picked and assorted 
into difterent parcels, according to their age and size. 
The youngest,, which are carefully separated from the 
rest, are often sold for leaves of the first crop, or for 
imperial tea. Tea gathered at this season is called too- 
tsiaa, or “ Chinese tea,” because the people of Japan 
infuse it, and drink It after the Chinese manner. 

The third crop is gathered in the end of May or In 
vthefnonUi of June. The leaves aro then very numer- 



ous and thick, and have acquired their full growth. Tea. 
This kind of tea, which is called ben-tstaa, is the 
coarsest of all, and is reserved for the common people. 

Some of the Japanese collect their tea only at two sea- 
sons of the year, which correspond to the second and 
third already mentioned j others confine themselves to 
one general gathering of their crop, towards the month 
of June : however, they always form afterwards dlfler- 
ent assortments of their leaves. 

The finest and most celebrated tea of Japan is that 
which grows near Ud-si, a small village situated close 
to the sea, and not far distant from Meaco. In the 
district of this village is a delightful mountain, having 
the same name, the climate of which is said to be ex- 
tremely favourable to the culture of tea •, it is therefore 
inclosed by a hedge, and surrounded with wide ditches, 
which prevent all access to it. The tea shrubs that 
grow on this mountain arc planted in regular order, and 
are divided by dlflerent avenues and alleys. 

The care of this place is entrusted to people who are 
ordered to guard the leaves from dust, and to defend 
them from the inclemency of the weather. The la- 
bourers who are appointed to collect the tea abstain 
from every kind of gross food for some weeks before 
they begin, that their breath and perspiration may not 
in the least injure the leaves. They gather them with 
the most scrupulous nicety, and never touch them but 
with very fine gloves. When this choice tea has under- 
gone the process necessary for its preparation, it is es- 
corted by the superlntemlant of the mountain and a 
strong guard to the emperor’s court, and reserved for 
the use of the imperial family. 

As the tea shrub grows often on the rugged banks of 
steep mountains, access to which is dangerous, and some- 
times impracticable, the Chinese, in order to come at 
the leaves, are said to use a singular stratagem : These 
steep places arc generally frequented by great numbers 
of monkeys, which being irritated and provoked, to re- 
venge themselves tear off the branches, and shower them 
down upon those who have insulted them. The Chinese 
immediately collect these branches, and strip them of 
tbelr leaves. 

When the tea leaves have been collected, they are 
exposed to the steam of boiling water j after which they 
are put upon plates of copper, and held over the fire 
until they become dry and shrivelled, and appear such 
as we have tliem in Europe. According to the testi- 
mony of Kcempfer, tea is prepared in the same manner 
in the isles of Japan. “ There are to be seen there 
(says this traveller) public buildings erected for the pur- 
pose of preparing the fresh gathered tea. Every private 
person who has not suitable conveniences, or who is un- 
acquainted with the operation, may carry his leaves 
thither as they dry. These buildings contain a great , . 
nuniber of small stoves raised about three feet high, each 
of which has a broad plate of iron fixed over its mouth. 

The workmen are seated round a large table covered ' 

with , mats, and are employed in rolling the tea leaves 
which are spread out upon them. When the iron, 
plates are heated to a certain degree by the fire, they 
cover them with a few pounds of fresh gathered haves, 
which being green and full of sap, crackle as soon as 
they touch the plate. It is then the business of the^ 
workman to stir them with his naked hands quickly 
as possible^ until they become so w^rm that be cannot 
F f 2 easily 
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Tea easily endure the heat. He then take, off the leaves 
with a kind of shovel/and lays them upon mats. Hie 
people who are employed in mixing them, take a sma I 
quantity at a time, roll them in their hands always m 
the same direction 5 while others keep continually stir- 
ring them, in order that they may cool sooner, and pre- 
serve their shrivelled figure the longer. This process 
Is repeated two or three times, and even ^jener, before 
. the tea is deposited in the warehouses. These precaa- 
tions are necessary to extract all the moisture from the 

The people of Japan and China generally keep their 
tea a year before using it, because, when quite fresh and 
newly gathered, it possesses a narcotic quality which 
hurts the brain. Imperial tea is generally preserred 
in porcelain vases, or in leaden or tin canisters covered 
with fine mats made of bamboo. Common tea is kept 
in narrow-mouthed earthen pots \ and coarse tea, the 
favour of which is not so easily injured, is packed up 

in baskets of straw. ^ r l 

An Infusion of tea is the common drink of the Chi- 
nese j and indeed when we consider one circumstance 
in their situation, we must acknowledge that Providence 
has displayed much goodness in scattering this plant 
with so much profusion in the empire of China. The 
water is said to be unwholesome and nauseous, and would 
therefore perhaps, without some corrective, be unfit for 
the purposes of life. The Chinese pour boiling water 
over their tea, and leave it to infuse, as we do in Eu- 
rope j but they drink it without any mixture, and even 
without sugar. The people of Japan reduce theirs to a 
fine powder, which "they dilute with warm water until 
it has acquired the consistence of thin sonp. Their 
manner of serving tea is as follows : They place before 
tlie company the tea equipage, and the box in which 
this powder is contained : they fill the cups with warm 
water, and taking from the box as much powder as the 
point of a knife can contain, throw it into each of the 
cups, and stir it with a tooth-pick until the liquor be- 
gins to foam *, it is then presented to the company, who 
sip it while it is warm. According to F. du Halde, 
this method is not peculiar to the Japanese ^ it is also 
used in some of the provinces of China. 

" The first European writer who mentions tea is Gio- 
vanni Botero, an eminent Italian author, who published 
a treatise about the year 1 590, Of the Causes of the 
iClagnificence and Greatness of Cities. He does not in- 
deed mention its name, but describes it In such a man- 
ner that it is Impossible to mistake it. ** The Chinese 
(_says he) have an herb out of which they press a deli- 
cate juice, which serves them for drink Instead of wine : 
it also preserves their health, and frees them from all 
those evils which the immoderate use of wine produces 
^Andcr- among us 

.,ol. Tea was Introduced into Europe in the year 16 lo 
ft. p, by ^be Dutch East India Company. It is generally 
said, that it was first imported from Holland into Eng- 
land, in 1666, by the lords Arlington and Ossory, who 
brought it into fashion among people of quality. But 
it W9.8 used in coffee-houses before this period, as ap- 
pears from an act of parliament made in 1660, in whiclv 
a duty of 8d. was laid on every gallon of the infusion 
told in these places. In 1666 it was sol'd in London 
for 603. per pound, though it did not cost more than 
«. 6d. or 3f*.6d. at BataYiftr It continued atHtis 
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price till 1707. In 1715 green tea began to ^ used 5 
and as great quantities were then imported, the price 
was lessened, and the practice of drinking tea descend- 
ed to the lower ranksf. In 1720 the French began to 
send it to us by a clandestine commerce. Since then JoenisA 
the demand has been increasing yearly, and it bas be- 
come almost a necessary of life in several parts of to- 
rope, and among the lowest as well as the highest ranks. 

The following table shews the qoantity of tea import- 
ed annoallv into Great Bi-ilain and Ireland since 1717: 



From 1717 to 1726 
1732 to 174a 
1755 near 
J766 

1785 about 
1794 from 



. 700,000 lbs. 

- 1,200,000 

- 4,000,000 

- 6,000,000 

- 1 2,000,000 
16 to 20,000,000 



Since 1794 the increase has still ^en very gfeal* 
The whole revenue derived from tea in Great Britain 
in the year ending 5th January 1819, was 5,309,845!. 

Besides the quantities imported into Britain and Ire* 
land, much has been brought to Europe by other nations. 
In 1766 the whole tea imported into Europe from 
China amonnted to 17 millions of pounds 5 in 1785 it 
was computed to be about 19 millions of ponndsj. 

Several researches have bwn made in Europe to 
termine whether the tea plant ^ows spontaneousl y h ot 
these researches have been hitherto in vain, 

Captain Cook visited Tencriffe in his last voyage, Mr 
Anderson his surgeon was mformed by a gentleman of 
acknowledged veracity, that a shrub is common near 
Santa Cruz which agrees exactly with the de^ription 
given of the tea-plant by Linnscus. It is considered as 
a weed, and large, qnantities are rooted out of the vine- 
yards every year : But the Spaniards who inhabit the 
island sometimes make use of it, and ascribe lo it all the 
qualities of the tea imported from China. 

Many attempts have been made to introduce this va« 
luahle plant into Europe ; but from want of proper pe- 
cautions most of these attempts have miscarried. The 
seeds, being of an oily nature, arc apt to grow rancid 
during a long voyage, unless proper care is taken to pre- 
serve them. There are two methods of preserving ^b®*® 
seeds ; The first is, to Inclose them in wax after they 
have been dried in the sun j the second b, to leave them 
in their husks, and shut them up closely in a box 
of tin : but neither of these methods has been attended 
with general success, whatever care has been taken to 
obtain fresh seeds, or to preserve them. The best me- 
thod would be, to sow fresh seeds in fine light earth im- 
mediately on leaving Canton, and to cover them vnth 
wire to secure them from rats and other animals that 
might attack them. The boxes ought not to b« 
much exposed to the air, nor to that kind of dew whiw 
rises from the sea. The earth in the boxes must ncitliCT 
be hard nor dry, and sbonld from time to time be gentl j 
Watered with fresh or rain water ; and when the sbootfr 
begin to appear, they ought to be kept in a slight 
moisture, and sheltered from the son. The tea-plants 
to be found in England have been procured by 
means only j and though seveial of the young rising 
shoots perished, the last metliod proposed is proba- 
bly that which may be followed with greatest sflu- 

The. finest tea-plant known in England was 
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Tea, Kew gardens j it wns carried thither by Sir J. Ellis, 

» who brought it from seed : but the first that ever 

flourished in Europe was one belonging to the duke of 
Northumberland at Sion, from a drawing of which our 
engraving is taken. The plants which are cultivated in 
the gardens near London thrive well in the green-house 
during winter, and some stand that season in the open 
air. Linnaeus, who obtained this shrub in its growing 
state, contrived to preserve it in the open air in the 
northern latitude of Sweden. France has also procured 
some plants. There can be no doubt but they would 
succeed in many countries of Europe, if proper care 
were paid to their cultivation till they became inured 
to the climate. It will be a great advantage if we can 
rear that plant, which can never suffer so much from 
change of soil as from growing musty during the long 
voyage from China. Besides, the demand for tea is 
now become so great, that the Chinese find it necessary, 
nr at least profitable, to adulterate it. Bad tea is now 
become an universal complaint. The abb6 Grosier 
tells us, that there is a kind of moss which grows in 
the neighbourhood of the little city of Mang-ing-hien, 
which is sold as a delicate species of tea. If this deli- 
cious commodity is adulterated in China, can we flatter 
ourselves that none comes to us but what is pure and 
uiimixed ? How would our fine ladies like to be told, 
that instead of tea they drink nothing but the infusion 
of moss from the rocks of Mang-ing-hien (f) ? 

Of the chemical qualities and effects of tea on the 
constitution, many various and* opposite opinions have 
been formed. About a century ago, Bonlikoe, a Dutch 
physician, bestowed extravagant encomiums on the be- 
nefits of tea. With him it was good for every thing ; 
-and any quantity might he drunk, even to the amount 
of 200 dishes in a day. Whether Bontikoe in this case 
acted as a physician, or, being a Dutchman, was eager 
to encourage the sale of an important article of his 
country’s commerce, is not easy to say. On the other 
band, the pernicious effects of tea upon the nervous 
system have been often repeated, and very opposite 
effects have been ascribed to it. Some affirm that green 
tea is mildly astringent *, others say it is relaxing : Some 
say it is narcotic, and procures sleep ; while others con- 
tend, that taken before bed-time it assuredly prevents it. 
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Dr Lettsom, wJio has written the Natural History of Tea. 
the Tea Tree, made several experiments to determine its 
chemical qualities. He found an infusion of it preserved 
beef fresh; it is therefore antiseptic ; and from its strik- 
ing a purple colour with the salt (sulphate) of iron, be 
justly concludes that it is astringent ; and he thinks al- 
so, that the essential qualities of tea reside in its fra- 
grant and volatile parts. 

We have heard much of the bad effects of tei, but we 
have neither felt nor observed them. If it were so per- 
nicious as it has been represented by some^ its eft*ects 
must certainly be evident in China, where it is drunk by 
all ranks ; yet so far from being thought hurtful in that 
country, it is in high estimation. The present emperor 
has composed a kind of eloge on the virtues of tea. We 
are told by those who have written the history of China, 
that inflammatory diseases are less frequent there than in 
many other countries, which is ascribed solely to the li- 
beral use of tea. It must be observed by all, that tea is 
an antidote against intemperance, and that he who re- 
lishes the one seldom runs into the other. Raynal says, 
that tea has contributed more to the sobriety of this na- 
tion than the severest laws, the most eloquent harangues 
of Christian orators, or the best treatises of morality. 

We have no doubt but it may be hurtful to some con- 
stitutions in particular circumstances ; but we suspect 
that the nervous disorders so often attributed to tea, 
are rather owing to hereditary diseases, to want of exer- 
cise, and to irregularity in food or sleep, than to tea. 

“ Weak tea drunk too hot (says Dr !^ake) will ener- 
vate, and if very strong, may prove equally pemicioas 
by affecting the head or stomach. But when it is 
drunk in m^eration, and not too warm, with a large 
addition of milk, I believe it will seldom prove hurtful, 
but, on the contrary, salutary. After study or fatigue 
it is a most refreshing and grateful repast ; it quenches 
thirst, and cheers the spirits, without beating the blood ; * 
and the pleasing society, in which we so often partake of 
it is no inconsiderable addition to its value ; for what- 
ever affords rational pleasure to the mind, will always 
contribute to bodily health. 

In this country teas are generally divided into three 
kinds of green, and five of bohea : The former are, 

I. Imperial or bloom tea, with a large loose leaf, light 

green 



(f) Tlie numerous instances in 18 ly and 1818, of dealers being convicted of selling spurious tea, show that 
the process of adulteration is carried on to a great extent in this country. Mr Twining, a considerable tea dealer 
in London, published a pamphlet some years ago, in which he has exposed this infamous traffic. The informa- 
tion (he says) was obtained from a gentleman who bad made very accurate inquiries into this subject. 

The smouch for mixing with black teas is made of the leaves of the ash. A^en gathered, they are first dried 
ia the sun, theu baked : they are next put upon a floor, and trod upon until the leaves are small, then sifted and 
steeped in copperas with sheep’s dung; after which, being dried on a floor, they are fit for use. There is also ano- 
ther mode : When the leaves are gathered, they are boiled in a copper with copperas and sheep’s dung ; when the 
liquor is strained off, they are baked and trod upon, until the leaves are small, after which they are fit for use. 
The quantity manufactured at a small village, and within eight or ten miles thereof, cannot be ascertained, but is 
supposed to be about 20 tons in a year. One man acknowledges to have made 600 weight in every week for six 
months together. The fine Is sold at 4I. 48k per cwt. equal to 9d per lb. The coarse is sold at 2I. 28. per cwt. ^ 
equal to 4^ per lb. Elder buds arc manufactured in some places to represent fine teas. 

For the honour of human nature, we hope such a traffic as this is not very common : but if it be, those con- 
oemed in it deserve exemplary punishment. The only way (Mr Twining says) to escape this adulterated tea, 
is- never to purchase from those who offer their teas to sale at lower prices than genuine teas can be afforded : . 
but to purchase them only from persons of character. . 
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Tea, green toloiir, and a fiiint delicate smfell. 2 . Hyson, so 
Teachers, called From the name of the merchant who first import- 
’ ' 'V ' ed it 5 the leaves of which are closely curled and small, 

of a green colour, verging to a blue : And, 3. Singlo 
tea, from the name of the place where it is cultivated. 
The boheas are, i. Souchong, which imparts a yellow 
green colour by infusion. 2. Cambo, so called from 
' the place where it is made *, a fragrant tea, with a vio- 
let smell •, its infusion pale. 3. Congo, which has a 
larger leaf than the following, and its iniuslon some- 
what deeper, resemhling common hohea in the colour of 
the leaf. 4. Pekoe tea *, this is known by the appear- 
ance of small white flowers mixed with it, 5. Common 
hohea, whose leaves are of one colour. There are 
other varieties, particularly a kind of green tea, done 
up in roundish balls, called gj/n powder- tea, 

TsA-Tree of New Zealand, Is a species of myrtle, 
of which an infusion was drunk by Captain Cook’s peo- 
ple in their voyages round the world. Its leaves were 
finely aromatic, astringent, and had a particular plea- 
sant flavour at the first infusion ; but this went off at 
the next filling up of the tea-pot, and a great degree of 
bitterness was then extracted ; for which reason it was 
never suffered to be twice infused. In a fine soil in 
thick forests this tree grows to a considerable sl^ej some- 
times 30 or 40 feet in height, and one foot in diameter. 
On a hilly and dry exposure it degenerates into a shrub 
of five or six inches *, but its usual size Is .about eight 
or ten feet high, and three inches In diameter. In that 
case its stem is irregular and unequal, dividing very 
soon into branches, which arise at acute angles, and 
only bear leaves and flow'ers at top. The flowers are 
white, and very ornamental to the whole plant. 

Mr White, in his Journal of a Voyage to New South 
Wales, mentions a shrub which he calls a tea-tree 
merely from its being used by the convicts as a succe- 
daneum for tea 5 for he had not seen the flower, nor did 
he know to what genus it belonged. It is a treeping 
kind of a vine, running to a great extent along the 
ground *, the stalk slender *, the leaf not so large as the 
common hay leaf*, the taste sweet, exactly like the li- 
quorice root of the shops. 

TEACHERS, pei*sons employed In conducting the 
education of the young. 

We will venture to say, that there is no class of men 
to whom a nation is so much indebted as to those em- 
ployed in instructing the young : For if it be education 
that forms the only distinction between the civilized and 
the savage, much certainly is due to those who devote 
themselves to the office of instruction. It must be the 
duty therefore of every state to take care that proper 
encouragement be given to those who undertake this of- 
fice. There ought to be such a salary as would render 
it an object of ambition to men of abilities and learn- 
ing, or at least as would keep the teacher respectable. 
In Scotland, the office of a schoolmaster was formerly 
much more lucrative than at present, and most of that 
class had received liberal education 5 and this is the rea- 
son why the common people in Scotland have been fa- 
mous even to a proverb, for their learning. But at pre- 
sent the salary of a country schoolmaster, independent 
of fees for scholars, is not greater than a ploughman 
can earn, being seldom more than 81 . 6s. 8d. the conse- 
quence of which 13 th, at this, which is in fact an honour- 
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SO able, because an useful profession, is now sinking into Teacben 
contempt. It is no longer an object to a man of learn- i| 
ing 5 and we must soon be sati.sfied with schoolmasters Tc Demn. 
that can read, write, and cast accounts, a little better ' ^ 
than the lowest of the people, or who from some natn- 
ral deformity are unable to exercise a trade. And 
what in this case must become of the minds of the com- 
mon people ! They mu.st be totally uncultivated. 

We have observed a great difference between the cul- 
tivation of the common people in one part of Scotland 
compared with another i and we have found, that where- 
ever a schoolmaster is looked upon as a mean profession 
there is scarcely a duly qualified person to be found to 
undertake the office; and in those- places the common 
people are lamentably ignorant. In other places again, 
where the schoolmaster is considered as one of the prin- 
cipal persons in the parish, there men of a liberal edu- 
cation, young divines, and preachers, do not think 
themselves disgraced by exercising this profession ; and 
there the common people show a degree of acuteness, 
knowledge, and observation, and possess such polished 
manners, as raise them very high above those of their 
own r-ink in other parts of the country. 

Many and keen have been the debates about a re- 
form of government of late years ; but little attention 
has been paid to the formation of the minds of the com- 
mon people, who constitute the greater part of the na- 
tion ; of course they are ready to join the standard of 
every seditious demagogue who sounds the alarm of op- 
pression ; and should they at length he roused, their 
cruelty and barbarity, like the common people of 
France, would be exactly in proportion to their igno- 
rance and want of principle. 

We are willing to hope, then, that the government 
and the moneyed men of the nation, who alone have 
property to lose and money to bestow, will at length 
find it to be their interest to patronize schoolmasters. 

TEAL. See Avas, Ornithology Index, 

TEARS, a lymph or aqueous humour, which is lim- 
pid, and a little saltish : it is separated from the arte- 
rial blood by the lachrymal glands and small glandulofos 
grains on the inside of the eyelids. 

TEASELS, a plant cultivated in the west of Eng- 
land for the use of clothiers. See Dipsacus, Botany 
Index. 

TEBETH, the tenth month of the Jewish eccle- 
siasiical year, and fourth of the civil. It answers to our 
month of December. 

TECLENBURG, a town of Germany, in the cir- 
cle of Westphalia, capital of a county of the same name, 
with a castle built on a hill. It was bought by the king 
of Priis.sla in 1707. E. Long. 8. 2. N. Lat. 52. 20, 
TECHNICAL, expresses somewhat relating to arU 
or sciences : in this sense we say technical terms. It is 
also particularly applied to a kind of verses wherein arc 
contained the rules or precepts of any art, thus digest- 
ed to help the memory to retain them j an example 
whereof may be seen in the article Memory. 

TECTONA, Teak-wood, a genus of plants belong- 
ing to the class pentandria. See Botany, p. 139- 
TE DEUM, the name of a celebrated hymn, used in 
the Christian church, and so called because it begins 
with these words, Te Devm lavdamus^ We praise thee, 

O God* It is sung in the Romish church with great 

pomfi 
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Te Deum pomp and solemnity upon the gaining of a victory, or 
D other happy event j and is believed to be the composi- 
, tion of St Ambrose bishop of Milan, 

’ TEES, a river which rises on the confines of Cum- 

berland, and running eastward, divides the county of 
Durham from Yorkshire, and falls into the German sea 
below Stockton. 

TEETH, the bones placed in the jaws for chewing 
food, that it may be the more easily digested in the sto- 
mach. The anatomical structure of the teeth has al- 
ready been described under Anatomy. The diseases 
to which they are liable, as well as the most successful 
remedies for removing them, are fully detailed under 
Medicine and Surgery. 

Much attention has been paid to the beauty and pre- 
servation of the teeth among most nations. The Romans 
rubbed and washed them with great care *, and when they 
lost them, supplied their place with artificial teeth made 
of ivory j and sometimes, when loose, bound them with 
gold. Ligatures of wire have been found to hurt the 
natural teeth with which the artificial are connected : 
whereas silken twist cannot affect them to any consider- 
able degree for several years. 

Guilleman gives us the composition of a paste for 
making artificial teeth, which shall never grow yellow : 
the composition is while wax granulated, and melted 
with a little gum clemi, adding powder of white ma- 
stich, coral, and pearl. 

When several teeth are out in the same place, it is 
best to make a set, or the number wanted, out of one 
piece, all adhering together, which may be fastened to 
the two next of the sound or natural teeth. And even 
a whole set of artificial teeth may be made for one or 
both jaws, so well fitted to admit of the necessary mo- 
tions, and so conveniently retained in the proper situa- 
tion by means of springs, that they wilj answer every 
purpose of natural teeth, and may be taken out, cle.aned, 
and replaced, by the patient himself with great ease. 

The common trick of mountebanks and other such 
practitioners, is to use various washes for teeth, the sud- 
den effects of which, in cleaning and whitening the 
teeth, surprise and please people ; but the eflects are 
very pernicious. All the strong acid spirits will do this. 
As good a mixture as any thing can be, on this occa- 
sion, is the following: take plantane-water an ounce, 
honey of roses two drams, muriatic acid ten drops j mix 
the whole together, and rub the teeth with a piece of 
linen rag dipped in this every day till they are whitened. 
The mouth ought to be well washed with cold water af- 
ter the use of this or any other acid liquor j and indeed 
the best of all teeth washes is cold water, with or with- 
out a little salt *, the constant use of this will keep them 
clean and white, and prevent them from aching. 

After all the numerous cures which have been propos- 
ed for preventing the toothach, we will venture to re- 
commend the keeping the teeth dean as the most effica- 
cious, and avoiding every kind of hot food, especially 
hot liquids, as tea, &c. They who are constantly using 
powders generally destroy their teeth altogether, as the 
valetudinarian does his health. 

TEETHING in children. See Medicine. 

TEFF, a kind of grain, sown all over Abyssinia, 
from which is made the bread commonly used through- 
out the country. We have no description of this plant 
but fioin Mr Bruce, who says that it is herbaceous ) and 



that from a number of weak leaves surrounding the root 
proceeds a stalk of about 28 inches in length, not per- —— y— 
fectly straight, smooth, but jointed or knotted at parti- 
cular distances. This stalk is not much thicker than 
that of a carnation or julyflower. About eight inches 
from the top, a head is formed of a number of small 
branches, upon which it carries the fruit and flowers j 
the latter of which is small, of a crimson colour, and 
scarcely perceptible by the naked eye but from the op- 
position of that colour. The pistil is divided into two, 
seemingly attached to the germ of the fruit, and has at 
each end small capillaments forming a brush. Thesta> 
mina are three in number j two on the lower side of the 
pistil, and one on the upper. These are each of them 
crowned with two oval stigmata, at first green, but after 
crimson. The fruit is formed in a capsula, consisting of 
two conical hollow leaves, which, when closed, seems 
to compose a small conical pod, pointed at the top. The 
fruit or seed is oblong, and is not so large as the head 
of the smallest pin j yet it is very prolific, and produces 
these seeds in such quantity as to yield a very abundant 
crop in the quantity of meal. 

Our author, from the similarity of the names, conjec- 
tures it to be the tipha mentioned, but not described, 
by Pliny j but this conjecture, which he acknowledges 
to be unsupported, is of very little importance. 

There are three kinds of meal made from teff, of 
which the best (he says) is as white as flour, exceed- 
ingly light, and easily digested j the second is of a 
browner colour j and the last, which is the food of sol- 
diers and servants, is nearly black. This variety he 
imagines to arise entirely from the difference of soils in 
which the seeds are sown, and the dilferent degrees of 
moisture to which the plant is exposed when growing. 

The manner of making the meal or flour into bread is 
by taking a broad earthen jar, and having made a lump 
of it with water, they put it into an earthen jar at some 
distance from the fire, where it remains till it begins to 
ferment or turn sour *, they then bake it into cakes of a 
circular form, and about two feet in diameter : it is of a 
spungy soft quality, and not a disagreeable sourish taste. . 

Two of these cakes a-day, and a coarse cotton cloth once 
a year, are the wages of a common servant. 

At their banquets of raw meat, the flesh being cut In 
small bits, is wrapt up in pieces of this bread, with a 
proportion of fossil salt and Cayenne pepper. Before 
the company sits down to eat, a number of these cakes 
of different qualities are placed one upon the other, in 
the same manner as our plates, and the principal people 
sitting first down, eat the white teft’; the second or coar- 
ser sort serves the second-rate people that succeed them, 

.and the third is for the servants. Every man, when he 
is done, dries or wipes his fingers upon the bread which 
he is to leave for his successor, for they have no towels 5 
and this is mie of the most beastly customs among them. 

Of this tell’ bread the natives makes a liquor, by a pro- 
ce'ss which our author describes in the following words. 

The bread, when well toasted, is broken into small 
pieces, which are put into a large jar, and have warm 
water poured upon them. It is then set by the fire, and 
frequently stirred for several days, the mouth of the jar 
being close covered. After being allowed to settle three 
or four days, it acquires a soiwish taste, and is^what they 
call bou%a^ or the common beer of the country. The 
bouza in Atbara is made in the same manner, only jn- 
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stead of teCf, cakes of barley meal are employed. Both 
are very bad liquors, but the worst is that made of bar- 

^^^TEFFLIS, or Tifflis, a town of Asia, in Georgia, 
one of the seven nations between the Black sea and the 
Caspian. It is the capital of that country, the place of 
residence of its sovereign, and is called by the inhabit- 
ants Thtlis-Cabar, “ warm town,” from the warm baths 
in its neighbourhood. Though its circumference does 
not exceed two English miles, it contains 20,000 inha- 
bitants, of which more than half are Armenians ; the 
remainder are principally Georgians, with some Tartars. 
According to Major Rennel, it has 20 Armenian and 
1 5 Greek churches, and three metsheds. But Mr Coxe, 
on the authority of Professor Guldenstaedt, states the 
places of worship to be one Roman Catholic, 13 Greek, 
and seven Armenian churches. There are some magni- 
ficent caravanseras, bazars, and palaces in the city, but 
no mosques 5 for the Georgians, though living under a 
Mohammedan government, have always risen up in arms 
as often as any attempts have been made to erect such 
places of Mohammedan worship. Many of the Romish 
missionaries live here in disguise under the denomination 
of physicians, surgeons, and chemists j and the great 
cures which they perform procure them much esteem, 
though they are sometimes exposed to the insults of the 
people when they attempt to make any proselytes to 
their church. AH the houses are of stone, with flat 
roofs, which serve, according to the customs of the East, 
as walks for the women. They are neatly built *, the 
rooms are wainscotted, and the floors spread with car- 
pets. The streets seldom exceed seven feet in breadth 5 
and some are so narrow as scarcely to allow room for a 
man on horseback : they are consequently very filthy. 

TeiHis is a place of considerable trade, especially in 
fiirs, which are conveyed hence to Constantinople by 
the way of Erzerum. As for the silks of this country, 
they are bought up on the spot by the Armenians, and 
conveyed to Smyrna and other ports of the Mediterra- 
nean *, but the greatest part is first sent to Ei'zerum to be 
manufactured, the Georgians being very ignorant and 
unskilful in that respect. From hence, likewise, great 
quantities of a root called boya is sent to Erzerum and 
Indostan for the use of the linen dyers. Here is likewise 
a foundery, at which are cast a few cannon, mortars, and 
balls, all of which are very inferior to those of the 
Turks. The gunpowder made here is vei^ good. The 
Armenians have likewise established in this town all the 
manufactures carried on by their countrymen in Persia: 
the most flourishing is that of printed linens. Tefflis is 
seated on the river Kur, at the foot of a mountain j and 
on the south side of it stands a large castle or fortress, 
built by the Turks in 1576, when they made themselves 
masters of the city and country, under the command of 
the famous Mustapha Pacha. It is 1 25 miles west of 
Terki. E. Long. 63. 3. N. Lat. 41. 59. 

TEGERHY, a principal town in Fezzan, in Africa, 
about 80 miles south-west of the capital. It collects 
from its lands little other produce than dates and Indian 
corn. In this, as in every town in Fezzan, a market 
for butcher-meat, com, fruit, and vegetables, is regu- 
larly held. Mutton and goats flesh are sold by the qulr- 
ter without weighing; the usual price is from 32 to 40 
grains of gold-dust, or four or five shillings English mo- 
ney. The flesh of the camel, which is much more highly 



valued, is commonly sold at a dearer rate, ^nd is divid- Tegerby 
ed into smaller lots. Agriculture and pasturage seem to U . 
be the principal occupations. Tele^pi. 

TEGUMENT, any thing that surrounds or covers ^ 
another. 

TEIND, in Scots Law, See Law, N° clxx. 

Commission ofTsiNDS. See Commission. 

TE 1 NT 8 . and Semitzints, in Paintings denote the 
several colours used in a picture, considered as more or 
less high, bright, deep, thin, or weakened and diminish- 
ed, &c. to give the proper relievo, softness, or distance 
&c. of the several objects. 

TELEGRAPH (derived from mM and is 

the name very properly given to an instrument, by 
means of which information may be almost instantane- 
ously conveyed to a considerable distance. 

The telegraph, though it has been generally known 
and used by the moderns only for a few years, is by no 
means a modern invention. There is reason to believe 
that amongst the Greeks there was some sort of tele- 
graph in use. The burning of Troy was certainly 
known in Greece very soon after it happened, and be- 
fore any person had returned from thence. Now that 
was altogether so tedious a piece of business, that con- 
jecture never could have suppled the place of informa- . 
tion. A Greek play begins with a scene, in which a 
watchman descends from the top of a tower in Greece, 
and gives the information that Troy was taken. “ I 
have been looking out these ten years (says he) to see 
when that would happen, and this night it is done.” 

Of the antiquity of a mode of conveying intelligence 
quickly to a great distance, this is certainly a proof. 

The Chinese, when they send couriers on the great 
canal, or when any great man travels there, make sig- 
nals hy fire from one day’s journey to another, to have 
every thing prepared ; and most of the barbarous na- 
tions used formerly to give the alarm of war by firet 
lighted on the hills or rising grounds. 

Polybius calls the different instruments used by the 
ancients for communicating information irvfattM, pyrstw^ 
because the signals were always made by means of fire. 

At first they communicated information of events merely 
by torches ; but this method was of little use, because it 
was necessary before-hand to fix the meaning of every 
partlcularslgnal. Now asevents are exceedingly various, 
it was impossible to express the greater number of them 
by any premeditated contrivance. It was easy, for 
ioKtance, to express by signals that a fleet had arrived 
at such a place, because this bad been foreseen, and sig- 
nals accordingly had been agreed upon to denote it ; but 
an unexpected revolt, a murder, and such accidents, aa 
happen but too often, and require an immediate remedy, 
could not be communicated by such signals ; because to 
foresee them was impossible. ^ 

iEneas, a contemporary of Aristotle, who wrote 
treatise on the duties of a general, endeavoured to 4^1 

rect those imperfections, but by no means succeeded. 

“ Those (says be) who would give signals to one ano- 
ther upon affairs of importance, must first prepare two 
vessels of earth, exactly equal in breadth and depth; and 
they need be but four feet and a half deep, and a foot 
and a half wide. They then must take pieces of corki 
proportioned to the mouth of these vessels, but not quite 
so wide, that they may be let down with ease to the 
bottom of these vessels. Thev nex^ fix in the middle of 
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Tclcjrrnplu Cork a stick, which must be of equal size in both 
> ■ y » these vessels. This stick must he divided exactly and 
distinctly, by spaces of three inches each, in order that 
such events as generally happen in war may be written 
on them. For example, on one of these spaces the follow- 
ing words may be written : * A BODY OF HORSE ARE 
MARCHED INTO THE COUNTRY.’ On another, * A BODY 
OF INFANTRY, heavily armed, are arrived hither.’ On 
a third, ‘ Infantry lightly armed.’ On a fourth, 

* Horse and foot.’ On another, * Ships then 

* Provisions and so on till ail the events which may 
probably happen in the war that is carrying on are 
marked in tliese intervals. 

This being done, each of the two vessels must have a 
little tube or cock of equal bigness, to let out the water 
in equal proportion. Then the two vessels must be filled 
with water the pieces of cork, with their sticks thrust 
through them, must be laid upon them, and the cocks 
must be opened. Now, it is plain, that as these vessels 
are equal, the corks will sink, and the sticks descend 
lower in the vessels, in proportion as they empty them- 
selves. But to be more certain of this exactness, it will 
be proper to make, the experiment first, and to examine 
whether all things correspond and agree together, by an 
uniform execution on both sides. When they are well 
assured of this, the two vessels must be carried to the 
two places where the signals are to be made and observ- 
ed ; water is poured in, and the corks and sticks are put 
in the vessels. When any of the events which are writ- 
ten on the sticks shall happen, a torch or other light is 
raised, which must be held aloft till such time as ano- 
ther is raised by the party to whom it is directed. (This 
first signal is only to give notice that both parties aro 
ready and attentive). Then the torch or other light 
must be taken away, and the cocks set open. W^hen 
the interval, that is that part of the stick where the 
eyent of which notice is to be given or written, shall 
be fallen to a level with the vessels, then the man who 
gives the signal lifts up his torch j atid on the other 
side, the correspondent signal-maker immediately turns 
the cock of his vessel, and looks at what is writ on that 
part of the stick which touches the mouth of the vessel ; 
on which occasion, if every thing has been executed ex- 
actly and equally on both sides, both will read the same 
thing.” 

This method was defective, because it could not con- 
vey any other intelligence except what was written on 
the sticks, and even that not particularly enough. With 
regard to all unforeseen events, it was quite useless. 

A new method was invented by Cleoxenus (others 
‘ say by Democlitus), and very mueli Improved by Poly- 

bius, as he himself informs us. He describes this me- 
thod as follows : Take the letters of the (Greek) alpha- 
bet, and divide them into five parts, each of which will 
consist of five letters, except the last division, which will 
have only four. Let these be fixed on a board in five 
columns. The man who is to give the signals is then 
to begin by holding up two torches, which he is to keep 
aloft till the other party has also shown two. This is 
only to show that both sides are ready. These first 
torches are then withdrawn. Both parties are provided 
with boards, on which the letters are disposed as for- 
merly described. The person who then gives the signal 
is to hold up torches on the left to point out to the other 
party from what column he shall take the letters as iJiey 
VoL. XX. Part. I. 



are pointed out to him. If it is to be from the first co- Tclcpr^ph- 
lumn, he holds up one torch ; if from the second, two j < 

and so on for the others. He is then to hold op torches 
on the right, to denote the particular letter of the co- 
lumn that is to be taken. All this must have been agreed 
on before-band. The man who gives the signals must 
have an Instrument (Ji«jrTg«»), consisting of two tubes, 
and so placed as that, by looking through one of them, 
he can see only the right side, and through the other 
only the left, of him who is to answer. The board 
must be set up near this instrument 5 and the station on 
the right and left must be surrounded with a wall 
ten feet broad, and about the height of 
a man, that the torches raised above it may give a clear 
and strong light, and that when taken down they may 
be completely concealed. Let us now suppose that this 
information is to be communicated, — A number of t?t€ 
auxtltarieSf about a hundred, have gone over to the enemy. 

In the first place, words must be chosen that will con- 
vey the information in the fewest letters possible: as, A 
hundred Cretans have deserted, KfnJif ixdj 4 P op* numi 
Having written down this sentence, it is 
conveyed in this manner. The first letter is a K, which 
is in the second column 5 two torches are therefore to b« 
raised on the left hand to inform the person who receives 
the signals to look into that particular column. Then 
five torches are to be held up on the right, to mark the 
letter k, which is the last in the column. Then four 
torches are to be held up on the left to point out the ^ 

(r), which is in the fourth column, and two on the 
right to show that it is the second letter of that column. 

The other letters are pointed out In the same manner. 

-^uch was the pyrsia or telegraph recommended by 
Polybius. 

But neither this nor any other method mentioned by 
the ancients seems ever to have been brought into gene- 
ral use ; nor does it appear that the moderns had thought 
of such a machine as a telegraph till the year 1663, 
when the Marquis of Worcester, in his Century of 
Inventions, affirmed that he had discovered “a method 
by which, at a window, as far as eye can discover black 
from white, a man may hold discourse with his corre- 
spondent, without noise made or notice taken; being ac- 
cording to occasion given, or means afforded, ex re na- 
ta, and no need of provision before hand ; though much 
better If foreseen, and course taken by mutual consent 
of parties.” This could be done only by means of a 
telegraph, which in the next sentence is declared to have 
been rendered so perfect, that by means of it the corre- 
spondence could be carried on “ by night as well as by 
day, though as dark a* pitch is black.” 

About 40 years afterwards M. Amontons proposed 
a new telegraph. His method was this : Let there be 
people placed in several stations, at such a distance from 
one another, that by the help of a telescope a man in one 
station may see a signal made in the next before him ; he 
must immediately make the same signal, that it may be 
seen by persons in the station next after him, who are to 
communicate It to those in the following station, and so 
on. These signals may be as letters of the alphabet, or 
as a cipher, nnderstood only by the two persons who are 
in the distant places, and not by those who make the 
signals. The person in the second station making the 
signal to the person in the third the very moment he sees 
it in the first, the news may be carried to the neatest 
t G g distance 
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Tde.Ti>ph. distance in as little time as is necessary to make the sig- 

' — V— ' nals in the first station- The distance of the several sta- 
tions, which must he as few as possible, is measured by 
the reach of a telescope. Araontons tried this method 
‘ in a small tract of land before several persons of the 
highest rank at the court of France. 

ft was not, however, till the French revolution that 
the telegraph was applied to useful purposes. Whether 
M. Chappe, who is said to have invented the telegraph 
first used by the French about the end of I 793 » . knew 
any thing of Amontons’s invention or not, it is impos- 
sible to say 5 hut his telegraph was constructed on prin- 
ciples nearly similar. The manner of using this tele- 
graph was as follows . At the first station, which was on 
the roof of the palace of the Louvre at Paris, M. Chappe, 
the inventor, received in writing, from the committee ot 
public welfare, the words to be sent to Lisle, near which 
the French army at that time was. An upright post 
•was erected on the Louvro, at the top of which were 
two transverse arms, moveable in all directions by a sin- 
gle piece of mechanism, and with inconceivable rapidi- 
ty. He invented a number of positions for these aims, 
•which stood as signs for the letters of the alphabet^ and 
these, for the greater celerity and simplicity, he reduced 
in number as much as possible. The grammarian will 
easily conceive that sixteen signs may amply supply all 
the letters of the alphabet, since some letters may be 
omitted not only without detriment but with advantage. 
These signs, a& they were arbitrary, could be changed 
every week j so that the sign of B for one day might be 
the sign of M the next *, and it was only necessary that 
the persons at the extremity should know the key. The 
intermediate operators were only instructed generally in 
these sixteen signals; which were so distinct, so marked, 
so dxflferent the one from the other, that they were easily 
remembered. The construction of the machine was 
such, that each signal was uniformly given in precisely 
the same manner at all times : It did not depend on the 
operator's manual skill ; and the position of the arm 
conld never, for any one signal, be a degree higher 
or a degree lower, its movement being regulated me- 
chanically. 

M. Chappe having received at the Louvre the sen- 
tence to be conveyed, gave a known signal to the second 
station, which was Mont Martre, to prepare. At each 
station there was a watch. tower, where telescopes were 
fixed, and the person on watch gave the signal of prepa- 
ration which he had received, and this communicated 
successively through all the line, which brought them all 
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on the edge of which is a double groove to receive the Xelegraph. 
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two cords. This balance is about ii or I2 icet long, 
and nine inches broad, having at the ends two pieces ot 
wood CC, which likewise turn upon angles by means ot 
four other cords that pass through tlie axis of the mam 
balance, otherwise the balance would derange the cords ; 
the pieces C are each about three feet long, and may be 
placed either to the right or left, straight, or square, 
with the balance-beam. By means of these three tlie 
combination or movement is very extensive, remarkably 
simple, and easily performed. Below is a small rvooden 
gouge or hut, in which a person U employed ta observe 
the movements of the machine. In the mountain nearest 
to this another person is to repeat these movements, and 
a third to write them down. The time taken up for 
each movement is 20 seconds ; of which the motion 
alone is four seconds, the other 16 the machine is sta- 
tionary. Two working models of this instrument were 
executed at Frankfort, and sent by Mr W. Playfair to 
the duke of York ; apd hence the plan and alphabet ot 
the machine came to England. 

Various experiments were in consequence tried upon 
telegraphs in this country ; and one was soon after set 
up by government in a chain of stations from^ the admi- 
ralty-oflB.ee to the sea coast. It consists of six octagon 
boards, each of which is poised upon an axis in a frame, 
in such a manner that it can he either placed vertically, 
so as to appear with its full size to the observer at the Fig. 
nearest station, as in fig. 2. or it becomes invisible to him 
by being placed horizontally, as in fig. 3* that the 
narrow edge alone is exposed, which narrow edge is from 
a distance invisible. Fig* 2* is representation of this 
telegraph, with the parts all shut, and the machine ready 
to work. T, in the officer’s cabin, is the telescope pig. 3, 
pointed to the next station. Fig. 3. is a representation 
of the machine not at work, and with the ports all 
open. The opening of the first port (fig. 2.) expresses 
a, the second by the third c, the fourth the fifth e, 
the si.\th^ &c* 

Six boards make 36 changes, by the most plain and 
simple mode of working ; and they will make many 
more if more were necessary : but as the real superiority 
of the telegraph over all other modes of making sig- 
nals consists in its making letters, we do not think that 
more changes than the letters of the alphabet, and the 
ten arithmetical ciphers, are necessary; but, on the 
contrary, that those who work the telegraphs should 
avoid communicating by words or signs agreed upon to 
express sentences ; for that Is the sure method never to 



into a state of readiness. The person at Munt Martre " become expert at sending unexpected intelligence accu- 
then received, letter by letter, the sentence from the rately. 
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Louvre, which he repeated with his own machine ; and 
this was again rfepeated from the next height, with in- 
conceivable rapidity, to the final station at Lisle. 

The first description of the telegraph was brought 
from Paris to Frankfort on the Maine by a former mem- 
June 1796, ber Qf parliament of Bourdeaux, who had seen that 
which was erected on the mountain of Belville. As gi- 
ven by Dr Hutton from some of the English papers, it 
Plate is as follows. AA is a beam or mast of wood placed 
DXXVIU. upright on a rising ground (fig. i.), which is about 1 5 or 
tig. I. 16 feet high. BB is a beam or balance moving upon 
the centre AA. ^ This balance-beam may be placed 
vertically or horizontally, or any how inclined, by 
means of strong cords, -which are fixed to the wheel D. 



This telegraph is without doubt made up of the best 
number of combinations possible ; five boards would be 
insufficient, and seven would he useless. It has been 
objected to it, however, that its form is too clumsy to 
admit of its being raised to any considerable height 
above the building on which it stands ; and that it can- 
not he made to change its direction, and consequently 
cannot be seen but from one particular point. 

Several other telegraphs have been proposed to remedy 
these defects, and perhaps others to which the instru- 
ment is still liable. The dial-plate of a clock would 
make an excellent telegraph, as it miglit exhibit 144 
signs so as to be visible at a great distance. A telegraph 
on this principle, with only six divisions instead of 

twelve, 
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twelve, would be simple and cheap, and might be raided 
20 or 30 feet high above tlie building, without any dif- 
ficulty : it might be supported on one post, and therefore 
torn round, and the contrast of colours would always be 
the same. 

A very ingenious improvement of the telegraph has 
been proposed in the Gentleman’s Magazine. It consists 
of a semicircle, to be properly elevated, and fixed per- 
pendicularly on a strong stand. The radius 1 2 feet ; the 
semicircle consequently somewhat more than 36. This 
to be divided into 24 parts. Each of these will there- 
fore comprise a space of 1 8 inches, and an arch of 7^ 30' 
on the circumference. These 24 divisions to be occu- 
pied by as many circular apertures of six inches diame- 
ter^ which will leave a clear space of six Inches on each 
side between the apertures. These apertures, beginning 
from the left, to denote the letters of the alphabet, 
omitting K, J consonant, V, X, and Q, as useless for 
this purpose. There are then 21 letters. The four other 
spaces are reserved for signals. The instrument to have 
an index moveable by a windlass on the centre of the 
semicircle, and having two tops, according as it is to be 
used in the day or night 5 one, a circular top of lac- 
quered iron or copper, of equal diameter with the aper- 
tures (and which consequently will eclipse any of them 
against which it rests) *, the other, a spear or arrow- 
shaped top, black and highly polished, which, in stand- 
ing before any of the apertures in the day-time, will be 
distinctly visible. In the night, the apertures to be redu- 
ced by a diaphragm fitting close to each, so as to leave 
an aperture of not more than two inches diameter. The 
diaphragm to be of well-polished tin •, the inner rim lac- 
quered black half an inch. All the apertures to be 
illuminated, when the Instrument is used in the night- 
time, by small lamps; to which, if necessary, according 
to circumstances, convex lenses may be added, fitted into 
each diaphragm, by which the light may be powerfully 
concentrated and increased. Over each aperture one of 
the five prismatic colours least likely to be mistaken (the 
remaining two being less distinguishable, and not want- 
ed, are best omitted) to be painted ; and, in their natural 
order, on a width of eighteen Inches and a depth of four, 
red, orange, yellow, green, blue; or, still to heigbten the 
contrast, and render immediately successive apei*tures 
more distinguishable, red, green, orange, blue, yellow. 
The whole inner circle beneath and between the aper- 
tures to be painted black. 

When the instrument is to be used, the Index to be set 
to the signal apertures on the right. All the apertures 
to be covered or dark when it begins to be used, except 
that which is to give the signal. A signal gun to 
be fired to apprise the observer. If the index is set to 
the first aperture, it will denote that words are to be ex- 
pressed ; if to the second, that figures ; if to the third, 
that the figures cease ; and that the intelligence is car- 
ried on in words. When figures are to be expressed, the 
alternate apertures from the left are taken in their order, 
to denote from i to 10 inclusively ; the second from the 
right denotes 100 ^ the fifth 1000. This order, and 
these intervals, are taken to prevent any confiision in so 



peculiarly important an article of the intelligence to be Tdegraplw 
convened. ’ ■ v ' 

Perhaps, however, none of the telegraphs hitherto of- 
fered to the public exceeds the following, either in sim- 
plicity, cheapness, or facility in working, and it might 
perhaps, with a few trifling additions, be made exceed- 
ingly distinct. It is thus described in the Repertory of 
Arts and Manufactures : For a nocturnal telegraph, let 
there be four large patent reflectors, lying on the same 
plane, parallel to the horizon, placed on the top of an 
observatory. Let each of these reflectors be capable, by 
means of two winches, either of elevation or depression 
to a certain degree. By elevating or depressing one or 
two of the reflectors, eighteen very distinct arrange- 
ments may be produced, as the following scheme will 
explain (a). 
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For the sake of example, the above arrangements arc 
made to answer to the most necessary letters of the al- 
phabet ; but alterations may be made at will, and a 
greater number oEchanges produced, without any addi- 
tion to the reflectors. In the first observatory there need 
only be a set of single reflectors; but in the others each 
reflector should be double, so as to face both the pre- 
ceding and subsequent observatory ; and each observa- 
tory should be furnished with two telescopes. The pro- 
per diameter of the reflectors, and their distance ^om 
each other, will be ascertained by experience. 

To convert this machine into a diurnal telegraph, no- 
thing more is necessary than to insert, in the place of the 
reflectors, gilt balls, or any other conspicuous bodies. 

Were telegraphs brought to so great a degree of per- 
fection, that they could convey information speedily and 
distinctly ; were they so much simplified, that they could 
be constructed and maintained at little expence^the 
advantages which would result from their use are almost 
inconceivable. Not to speak of the speed with which 
information could be communicated and orders given in 
time of war, by means of which misfortunes might be 
prevented or instantly repaired, difliculties removed, and 
disputes precluded, and by means of which the whole 
kingdom could be prepared in an instant to oppose an 
G g 2 invading 



(a) Each reflector, after every arrangement, must be restored to its place. 
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Ttlcemi*. invading enemy ; It might be used by commercial men 
J'elcma- to convey a commission cheaper and speedier than an 
ch us express can travel. The capitals of distant nations 

^ might be united by chains^ of posts, and the settling of 

tho^se deputes which at present take up months or years 
might then be accomplished in as many hours. An 
establishment of telegraphs might then be made like that 
of the post j and instead of being an expence, it would 
produce a revenue. Until telegraphs are employed to 
convey information that occurs very frequently, the per- 
sons who are stationed to work them will never become 
expert, and consequently will neither be expeditious nor 
accurate, though, with practice, there is no doubt but 
they will attain.both in a degree of perfection of which 
we can as yet have but little conception. 

* Various other improvements of the telegraph might 
have been mentioned, but our limits do not permit us to 
dwell longer on the subject. 

ITILEMACHUS, the son of Ulysses and Penelope, 
was still in the cradle when bis father went with the 
rest of the Greeks to the Trojan war. At the end of 
this celebrated war, Telemachus, anxious to see his fa- 
ther, went to seek him ; and as the place of his resi- 
dence, and the'cause of his long absence, were then un- 
known, he visited the court of Menelaus and Nestor to 
obtain information. He afterwards returned to Ithaca, 
where the suitors of his mother Penelope had conspired 
• to murder him, but he avoided their snares 5 and by 
means of Minerva he discovered his father, who had ar- 
rived ill the island two days before him, and was then 
in the house of Eummus. With this faithful servantand 
Ulysses Telemachus concerted how to deliver his mo- 
ther from the importunities of her suitors, and it was 
effected with great success. After the death of his fa- 
ther, Telemachus went to the island ofj£sea, where he 
married Circe, or, according to others, Cassl phone the 
daughter of Circe, by whom he had a son called Latinus, 
He some time after had the misfortune to kill his mo- 
ther-in-law Circe, and fled to Italy, where he founded 
Clusium. Telemachus was accompanied in bis visit to 
Nestor and Menelaus by the goddess of wisdom under 
the form of Mentor. It is said that, when a child, Te- 
lemachus fell into the sea, and that a dolphin brought 
him safe to shore, after he had remained some time un- 
der water. From this circumstance Ulysses had the 
figure of a dolphin engraved on the seal which he wore 
on his ring. 

From these stories, collected from Homer and the 
other poets of antiquity, the celebrated Fenelon, arch- 
bishop of Cambray, took the idea of his well-known Ad^ 
ventures of Ttlemachus ; which, though not composed 
Jj^clurcs oil verse, is justly intitled to be esteemed a poem. “ The 
^dUic^ plan of the wmk (says Dr Blair) is in general well 
contrived *, and is deficient neither in epic grandeur nor 
IMires, unity of object. Tlie author has entered with much fe- 
licity into the spirit and ideas of the ancient poets, par- 
ticularly into the ancient mythology, which retains 
more dignity, and makes a better figure in his hands than 
in those of any other modern poet. His descriptions are 
rich and beautiful 5 especially of the softer and calmer 
scenes, for which the genius of Fenelon was best suited j 
such as the incidents of pastoral life, the pleasures of vir- 
tue, or a country flourishing in peace. There is an in- 
imitable sweetness and tenderness in several of the pic- 
tures of this kind which he has given 5” and his mea- 
4 



sured prose, which is remarkably harmonious, gives the Tclema- 
style nearly as much elevation as the French language chu» 
is capable ef supporting even in regular verse, *T 1 ^ 

According to the same eminent critic, “ the best exe- . ^ 
cuted part of the work is the first six books, in which 
Telemachus recounts his adventures to Calypso. The 
narration throughout them is lively and interesting. 
Afterwards, especially in the last 1 2 books, it becomes 
more tedious and languid \ and in the warlike adven- 
tures which are attempted, there is a great defect of 
vigour. The chief objection against this work being 
classed with epic poems, arises from the minute details 
of virtuous policy, into which the author in some places 
enters j and from the discourses and instructions of Men- 
tor, which recur upon us too often, and too much iu tho 
strain of common- place morality. Though these were 
well suited to the main design of the author, which was 
to form the mind of a young prince, yet they seem not 
congruous to the nature of epic poetry 5 the object of 
which is to improve us by means of actions, characters, 
and sentiments, rather than by delivering professed and 
formal instruction.” 

TELEPHIUM, True Orpine, a genus of plants 
belonging to the class pentandria j and in the natural 
system ranging under the j^th order, Miscellanea, Sea 
Botan y Index, 

TELESCOPE, an optical instrument for viewing 
distant objects j so named by compounding the Greek 
words TiXs,y«r off and rxax-fa, I look at or contemplate. 

This name is commonly appropriated to the larger sizes 
of the instrument, while the smaller are called perspec- 
tive-glasses, SPY-GLASSES, OPERA-GLASSES. A par- 
ticular kind, which is thought to be much blighter than 
the rest, is called a night-glass. 

To what has been said already with respect to the in- 
ventor of this most noble and useful instrument in the 
article Optics, we may add the two folluw'ing claims. 

Mr Leonhard Digges, a gentleman of the lytb cen- 
tury of great and various knowledge, positively asserts 
in his StratioticoSf and in another work, that his father, 
a military gentleman, had an instrument which he used 
in the field, by which he could bring distant objects 
near, and could know a man at the distance of three 
miles. He says, that when his father was at home bo 
had often looked through it, and co^ld distinguish the 
waving of the trees on the opposite side of the Severn. 

Mr Digges resided in the neighbourhood of Bristol. 

Francis Fontana, in his Celestial Observations^ pub- 
lished at Naples in 1646, says, lliat he was assured by 
a Mr Hardy, advocate of the parliament of Paris, a 
person of great learning and undoubted integrity, that 
on the death of his father, there was found among hit 
things an old tube, by which distant objects were di- 
stinctly seen ; and that it was of a date long prior to 
the telescope lately invented, and had been kept by him 
as a secret. 

It is not all improbable, that curious people, hand- 
ling spectacle glasses, of which there were by this time 
great varieties, both convex and concave, and amusing 
themselves with their magnifying power and the singu- 
lar effects which they produced in the appearances of 
things, might sometimes chance so to place them as to 
produce distinct and enlarged vision. We know per-“ 
iecily, from the table and scheme which Sirturus has 
given us of dhe tools or dishes in which the spectacle- 

maktrs 
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Tcleic'opc. makers fashioned their glasses, that they bad convex 
lenses formed to spheres of 24 inches diameter, and of 
II inferior sizes. He has given us a scheme of a set 
which he got leave to measure, belonging to a spectacle* 
maker of the name of Rogette at Corunna in Spain \ and 
he says that this man had tools of the same sizes for con- 
cave glasses. It also appears, that it was a general 
practice (of which we do not know the precise purpose) 
to use a convex and concave glass together. If ally per- 
son should chance to put together a 24- inch convex and 
a 1 2-inch concave (wrought on both sides) at the di- 
stance of six inches, he would have distinct vision, and 
the object would appear of double size. Concaves of 
six inches were not uncommon, and one such combined 
with the convex of 24, at the distance of nine inches, 
would have distinct vision, and objects would be qua- 
drupled in diameter. When such a thing occurred, it 
was natural to keep it as a curiosity, although the ra- 
tionalc of its operation was not in the least understood. 
We doubt not but that this happened much oftener than 
in these two instances. The chief wonder is, that it was 
not frequent, and taken notice of by some writer. It is 
pretty plain thatGalileo's first telescope was of this kind, 
made up of such spectacle-glasses as he could procure \ 
for it magnified only three times in diameter; a thing 
easily procured by such glasses as he could find with 
every spectacle-maker. And he could not but observe, 
in his'trials of their glasses, that the deeper concaves and 
flatter convexes be employed, he produced the greater 
amplification ; and then he would find himself obliged 
to provide a tool not .used by the spectacle-makers, viz. 
either a much flatter tool for a convex surface, or a much 
smaller sphere for a concave ; and, notwithstanding his 
telling us that it was by reflecting on the nature of re- 
fraction, and without any instruction, we are persuaded 
that he proceeded in this very way. His next teles- 
cope magnified but five times. Now the slightest ac- 
quaintance with the obvious laws of refraction would 
have directed him at once to a very small and deep con- 
^ cave, which would have been much easier made, and 

have magnified more. But hefgroped his way with such 
^ spectacle-glasses as be could get, till he at last made 

tools for very flat object-glasses and very deep eye-glasses, 
and produced a telescope which magnified about 25 
times. Sirturus saw it, and took the measures of it. 
He afterwards sftw a scheme of it which Galileo had 
sent to a German prince at Inspruck, who had it drawn 
(that is, the circles for the tools) on a table in his gal- 
lery. The object-glass was a plano-convex, a portion 
of a sphere of 24 inches diameter ; the eye-glass was 
a double concave of two inches diameter ; the focal 
distances were therefore 24 inches and one inch nearly. 
This must have been a very lucky operation, for Sirtu- 
rus says it was the best telescope he had seen : and we 
know that it requires the very best work to produce this 
magnifying power with such small spheres. Telescopes 
continued to be made in this way for many yeais ; and 
Galileo, though keenly engaged in the observation of 
Jupiter’s satellites, being candidate for the prize held 
out by the Dutch for the discovery of the longitude, 
and therefore much interested in the advantage which 
a convex eye-glass would have given him, never made 
them of any other form. Kepler published his Diop- 
trics in 1611; in which he tells us, all that he or others 
had discovered of the law of refraction, viz. that in very 



small obliquitKS of incidence, the angle of refraction Telescope, 
was nearly one-third of the angle of incidence. This ^ ’ v’ " > 

was indeed enough to have pointed out, with suflScient 
exactness, the construction of every optical instrument 
that we are even now possessed of; for this proportiona- 
lity of the angles of incidence and refraction is assumed 
in the construction of the optical figure for all of them ; 
and the deviation from it is still considered as the re- 
finement of the art, and was not brought to any rule till 
50 years after by Huyghens, and called by him aber- 
ration. Yet even the sagacious Kepler seems not to 
have seen the advantage of- any other construction of 
the telescope ; he just seems to acknowledge the possi- 
bility of it: and we are surprised to see writers giving 
him as the author of the astronomical telescope, or even 
as hinting at its construction. It is true, in the last 
proposition be shows how a telescope may be made ap- 
parently with a convex eye-glass : but this is only a 
frivolous fancy ; for the eye-glass is directed to be^made 
convex externally, and a very deep concave on the in- 
side; so that it is, in fact, a meniscus with the concavi- 
ty prevalent* In the 86th proposition, he indeed sbows- 
that it is possible so to place a convex glass behind ano- 
ther convex glass, that an eye shall see objects distinct,, 
magnified, and inverted ; and he speaks very sagacious- 
ly on the subject- After having said that an eye placed 
behind the point of union of the first glass will see an 
object inverted, be shows that a small part only will be 
seen ; and then he shows that a convex glass, duly pro- 
portioned and properly placed, will show more of it. 

But in showing this, he speaks in a way which shows 
evidently that he had formed no distinct notions of the 
manner in which this effect would be produced, only 
Baying vaguely that the convergency of the second glass 
would counteract the divergency beyond the focus of 
the first. Had he conceived the matter with any toler- 
able distinctness, after seeing the great advantage of ta- 
king in a field greater in almost any proportion, ha 
would have eagerly catclicd at the thought, and enlar- 
ged on the immense improvement. Had he but drawn 
one figure of the progress of the rays through two con- 
vex glasses, the whole would have been open to bia 
view. 

This step, so easy and so important, was reserved for 
Father Scheiner, as has been already observed in the 
article Optics; and the construction of this author, to- 
gether with that of Jansen, are the models on which all 
refracting telescopes are now constructed; and in all 
that relates to their magnifying power, brightness, and 
field of vision, they may be constructed on Kepler’s prin- 
ciple, that the angles of refraction are iti a certain given 
proportion to the angles of incidence. 

But after Huyghens had applied his elegant geometry 
to the discovery of Snellius, viz. the proportionality, not 
of the angles, but of the sines, and had ascertained the 
aberrations from the foci of infinitely slender pencils, 
the reasons were clearly pointed out why there were 
such narrow limits affixed by nature to the performance 
of optical instruments, in consequence of the indistinet- 
Bess of vision which resulted from constructions where 
the magnifying.power, the quantity of light, or the field 
of vision, were extended beyond certain moderate bounds. 

The theory of aberrations, which that most excellent 
geometer established, has enabled us to diminish this in- 
distinctness arising from any of these causes ; and this 

diminution 
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Telescope, dlmin'iitlon is tlie sole aim of all tbe different construc- 
tions which have been contrived since the days of Gali- 
leo and Scheincr. 

The description which has been already given of the 
various constructions of telescopes in the article Optics, 
is sufficient for instructing the reader in tl»e general 
principles of their constniciion, and with moderate at- 
tention will show the manner in which the rays of light 
proceed, in order to ensure the different circumstances 
of amplitication, brightness, and extent of field, and 
even distinctnesji of vision, in as far as depends on tlie 
proper intervals between the glasses. But it is insufUcient 
for giving us a knowledge of the improvements which 
are aimed at in the different departures from the original 
constructions of Galileo and Scheiner, the advantage of 
the double eye-glass of Huyghens, and the quintuple 
eye-glass of Dolland : still more is it insufficient for show- 
ing us why the highest degreesof amplification and most 
extensive field cannot be obtained by the mere propor- 
tion of tbe focal distances of tbe glasses, as Kepler bad 
taught. In short, without the Huyghenian doctrine of 
aberrations, neither can the curious reader learn the li- 
mits of their performance, nor the artist learn why one 
telescope is better than another, or in what manner to 
proceed to make a telescope differing in any particular 
from those which he servilely copies. 

Althongh all the improvements in the construction of 
telescopes since the publication of Huyghen’s Dioptrics 
have been the productions of this island, and although 
Dr Smith of Cambridge has given the most elegant and 
perspicuous account of this science that has yet appear- 
ed, we do not recollect a performance in the English 
language (except the Optics of Emerson) which will 
carey the reader beyond the mere schoolboy elements of 
the science^ or enable a person of mathematical skill to 
understand or improve the construction of optical instru- 
ments. The last work on this subject of any extent 
(Dr Priestley’s History of Vision) is merely a parlour 
book for the amusement of half-taught dilettanti, but is 
totally deficient in tbe mathematical part, although it 
is here that the science of optics has her chief claim to 
pre-eminence, and to the name of a DlsciPLlNA accu- 
RATA. But this would have been ultra crepidam ; 
the author would in all probability have made as poor a 
iigure here as he has done in his attempts to degrade 
his species in his Commentaries on the Vibratiuncuiee of 
Hartley ,5 motions which neither the author nor his am- 
pllficator were able to understand or explain. ^Ve trust 
that our readers, jealous as we are of every thing that 
sinks us in the scale of nature’s works, will pardon this 
transient ejaculation of spleen, when our thoughts are 
called to a system which, of absolute: and unavoidable «e- 
cessity, makes the divine mind nothing but a quiver- 
ing of that matter of which it is the author and un- 
erring DIRECTOR. Sed missum faciamus, 

We think therefore that we shall do the public some 
serviw, by giving such an account of this/wg/zer branch 
ofoptlcal science as will at least tend to the complete un- 
derstonding of this noble instrument, by which our con- 
ceptions of the extent of almighty power, and wisdom, 
and beneficence, are so wonderfully enlarged. • In the 
prosecution of ffiis we hope that many general rules will 
emerge, by which artists who are not mathematicians 
OTay be enabled to construct optical instruments with 
1 



intelligence, and avoid the many blunders and defects Xelckeopc. 
which result from mere servile imitation. v.— y—— 1 

Tbe general aim in the construction of a telescope is, 
to form, by means of mirrors or lenses, an image of the 
distant object, as large, as bright, and as extensive as is 
possible, consistently with distinctness; and then to view 
the image with a magnifying glass in any convenient 
manner.' This gives os an arrangement of our subject. 

We shall first show the principles of construction of the 
object-glass or mirror, so as that it shall form an image 
of tbe distant object with these qbalities; and.then show 
how to construct the magnifying glass or eye-piece, so 
as to preserve them unimpaired. 

This indistinctness which we wish to avoid arises from 
two causes; tbe spherical figures of the refracting and 
reflecting surfaces, and tbe different refrangibility of 
the differently coloured rays of light. The first may be 
called the spherical and the second the chromatic 
indistinctness; and the deviations from tbe foci, deter- 
mined by an elementary theorem, given under Optics, 
may be called the spherical and the chromatic 
aberrations. 

The limits of a work like this will not permit us to 
give any more of the doctrine of aberrations than is ab- 
selutely necessary for the construction of achromatic te- 
lescopes ; and we must refer the reader for a general 
view of the whole to Euler’s Dioptrics, and other works 
of that kind. Dr Smith has given as much as was ne- 
cessary for the comparison of the merits of different 
glasses of similar construction, and this in a very plain 
and elegant manner. 

We shall begin with tbe aberration of colour, be- 
cause it is the most simple. 

Let white or compounded light fall perpendicularly PJaic 
on the flat side PQ (fig. i.) of a plano-convex lens DXXVI I. 
PVQ,' whose axis is CV and vertex V. The white ** 
ray pV falling on the extremity of the h ns is dispersed 
by refraction at the point P of the spherical surface, and 
the red ray goes to the point rof the axis, and the vio- 
let ray to the point v. In like manner the while ray 
y Q is dispersed by refraction at Q, the red ray going 
to r, and the violet to v, Tbe red ray P r crosses the 
violet ray Q v In a point D, and r crosses P 1; in a 
point E ; and the whole light refracted and dispersed 
by the circumference whose diameter is PQ, passes 
through the circular area, whose diameter is DE. Sup- 
posing that the lens is of such a form that it would col- 
lect red rays, refracted by its whole surface in the point 
r, and violet in the point v ; then it is evident that the 
whole light which occupies the surface of the lens will 
pass through this little circle, whose diameter is DE. 
Ihereforc white light issuing from a point so distant that 
the rays may be considered as parallel, will not be 
collected in another point or focus, but will be dispersed 
over the surface of that little circle : which is therefore 
called the circle of chromatic dispersion; and the radi- 
ant point will be represented by this circle. The neigh- 
bouring points are in like manner represented by circlts ; 
and these circles encroaching on and mixing with each 
other, must occasion haziness or confusion, and render - 
the picture indistinct. This indistinctness will he greater 
in the proportion of the number of circles which are in 
this manner mixed together. This will be in the pro- 
portion of the room that is for them ; that is, in propor- 
tion to the area of the circle, or in the duplicate propor- 
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Telescope. 



tion of its diameter. Our first business therefore is, to , arising from the spherical figure. We think this the Telescope, 
obtain measures of this diameter, and to mark the con- moi^e necessary, because the illustrious discoverer of the ’v" * 

nection between It and the aperture and focal distance cijromatic aberration has made a great mistake in the 

of the lens. comparison, because he did not consider the distribution 

Let I be to r as the sine of incidence in glass to the of the light in the circle of spherical dispersion. It is 
sine of refraction of the. red rays ; and let i be to t' as therefore proper to investigate the chromatic distribu- 

the sine of incidence to the sine of refraction of the vio- tion of the light with the same care that we bestow- 

let rays. Then we say, that when the aperture PQ is ed on the spherical dispersion in Optics, and we shall 

moderate, v — r : v-\-r — 2i=:DE;PQ, very nearly, then see that the superiority of the reflecting tele- 

For let DE, which is evidently perpendicular to V r, scope is incomparably less than Newton imagined it to 
meet the parallel incident rays in K and L and the radii be. , 

of the spherical surface in_G and H, It is plain that Therefore let EB (fig. 2.) represent a plano-convex Fig. a. 
GPK is equal to the angle of incidence on the posterior lens, of which C is the centre and C r the axis. Let 

or spherical surface of the lens 5 and GP r and GP v us suppose it to have no spherical aberration, hut to col- 

are the angles of the refraction of the red and the violet lect rays occupying its whole surface to single points in 

rays j and that GK, GD, and GE, are very nearly as the axis. Let a beam of white or compounded light 

the sines of those angles, because the angles are supposed fall perpendicularly on its plane surface. The rays will 
to be small. We may therefore institute this proportion be so i-efracted by its curved surface, that the extreme 
DE : KDrru — r : r — 1 ; then, by doubling the con- red rays will be collected at r, the extreme violet rays 
sequents DE : 2 KD=i; — r : 2r— 21. Also DE ; at to, and those of intermediate refrangibility at inter- 
2KD -p DE=r — r : 2r — 21 -f-i; — r, r=r — r : r-f- mediate points, 0, y, g-, b, /», r, of the line rio, which 
e;— 2i. But 2 KD -f- DE is equal to KL or PQ. is nearly ^'^th of rC. The extreme red and violet 
Therefore we Iiave DE : PQ =: v — r : r -|- v — 2 i. rays will cross each other at A and D 5 and AD will 
Q. E, D. ^ be a section 'or diameter of the circle of chromatic dis- 

Cor, I. Sir Isaac Newton, by most accurate observa- persion, and will be about 

tion, found, that in common glass the sines of refraction pose wr to be bisected in because w b is to b r 

of the red and violet rays were 77 and 78 where the very nearly in the ratio of equality (for rb:rC=: 

sine of incidence was 50. Hence it follows, thatv — r ^ A : cE, =ibA : c By zz w b : wC), The line rvf 

is to r-pf*— 21 as I to 55 j and that the diameter of will be a kind of prismatic spectrum, red from r to 0, 
the smallest circle of dispersion is 3^th part of that of orange-coloured from 0 to y, yellow from y to g-, green 
the lens. from g to by blue from b to p, purple from to v, and 

2 . In like manner may be determined the circle of violet from v to w. 

dispersion that will comprehend the rays of any particu- The light in its compound state must be supposed uni- 
lar colour or set of colours. Thus all the orange and formly dense as it falls upon the lens ; and the same 
yellow will pass through a circle whose diameter is must be said of the rays of any particular colour. New- 
•ffl^th of that of the lens. ton supposes also, that when a white ray, sueh as e E, 

3. In diflfereiit surfaces, or plano-convex lenses, the is dispersed into its component coloured rays by refirac- 

angles of aberration r Pv are as the breadth PQ di- tion at E, it is uniformly spread over the angle DEA. 

rectly, and as the focal distance VF inversely; because This supposition is indeed gratuitous; but we have no 

any angle DPE is as its subtense DE directly and ra- argument to the contrary, and may therefore consider it 

dius DP inversely. N. B. We call VF the focal di- as just. The consequence is, thateaeh pointer;, v, by 

stance, because at this distance, or at the point F, the &c. of the spectrum i<) not only equally luminous, but 
light is most of all constipated. If we examine the fo- also illuminates uniformly its corresponding portion of 
cal distance by holding the lens to the sun, we judge it AD : that is to say, the coating (so to term it) of any 
to be where the light is drawn into the smallest spot. particular colour, such as purple, from the point py is 

When we reflect that a lens of 57 inches in diameter uniformly dense in every part of AD on which it falls, 
has a circle of dispersion i^th of an inch in diameter, In like manner, the colouring of yellow, intercepted by 
we are surprised that it produces any picture of an ob- a part of AD in its passage to the point y, is uniform- 
ject that can be distinguished. We should not expect ly dense in all its parts. But the density of the difler- 
greater distinctness from such a lens than would be pro- ent colours in AD is extremely diflerent : for since the 
duced in a camera obscura without a lens, by simply ad- radiation in w is equally dense with that in py the den- 
mitting the light through a hole of >i^th of an inch in sity of the violet colouring, which radiates from 10, and 
diameter. This, we know, would be very hazy and is spread over the whole of AD, must be much less than 

confused. But when we remark the superior vivacity the density of the purple colouring, which radiates from 

of the yellow and orange light in comparison with the py and occupies only a part of AD round the circle A 
rest, we may believe that the efiect produced by the These densities must be very nearly in the inverse pro- 
confusion of the other colours will be much less sensible, portion of w to p 

But a stronger reason is, that the light is much denser Hence we see, that the central point b will be very 

in the middle of the circle of dispersion, and is exceed- intensely illuminated by the blue radiating from/) b and . 

ingly faint towards the margin. This, however, must the green intercepted from bg. It will be more faintly 

not be taken for granted ; and we must know distinctly illuminated by the purple radiating from v />, and the 

the manner in which the light of diflerent colours is yellow intercepted from gy ; and still more faintly by 

distributed over the circle of chromatic dispersion, be- the violet from w Vy and the orange and red intercepted 

fore we pretend to pronounce on the immense diflerence from y r. The whole colouring will he a white, tend- 
between the indistinctness arising from colour and that ing a little to yellowness. The accurate proportion of 

these 
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Telescope, lliesc colourings may be computed from our knowledge 

* ‘V ■ of the position of the points 0, &c. But this is of 

little moment. It is of more consequence to be able to 
determine the proportion of the total intensity of the 
light in b to its intensity in any other point I. 

For this purpose draw r IR, I w W, meeting the lens 
in R and W. The point I receives none of the light 
which passes through the space RW : for It is evident 
that b I : CRz=^ A : CE, =: I : 55, and that CR= 
CW j and therefore, since all the light incident on EB 
■passes through AB, all the light incident on RW passes 
through 1 1 {b i being made =6 I). Draw 0 10 , y lY, 
^>IG, I/)P, IvV. It is plain that I receives red 
light from 110 , orange from OY, yellow from YG, 
green from GE, a little blue from BP, purple from 
PV, and violet from VW. It therefore wants some of 
. the green and of the blue. 

That we may judge of the intensity of these colours 
at I, suppose the lens covered with paper pierced with a 
small hole at G. The green light only will pass through 
I the other colours will pass between I and b, or be- 
tween I and A, according as they are more or less re- 
frangible than the particular green at I. This particu- 
lar colour converges to g*, and therefore will illuminate 
a small spot round I, where it will be as much denser 
than it is at G as this spot is smaller than the hole at G. 
The natural density at G, therefore, will be to the in- 
creased density at I, as g P to gf G*, or as g b* tog C*, 
or as ^ P to CG*. In like manner, the natural densi^ 
of the purple coming to I through an equal bole at F 
will be to the increased density at I as ^ P to CP*. 
And thus it appears, that the intensity of the difierently 
coloured illuminations of any point of the circle of dis- 
persion, is inversely proportional to the square of the di- 
stance from the centre of the lens to the point of its sur- 
face through which the colouring light comes to this 
point of the circle of dispersion. This circumstance will 
give us a very easy, and, we think, an elegant solution 
of the question. 

Bisect CE in F, and draw FL perpendicular to CE, 
making it equal to CF. Through the point L describe 
the hyperbola KLN of the second order, that is, having 
the ordinates EK, FL, RN, &c. inversely 'proportional 
to the squares of the abscissae CE, CF, CR, &c. 5 so 

that FL : RNrr^jq^ ; =CR* : CF*, &c. It 

is evident that these ordinates are proportional to the 
densities of the severally coloured lights which go from 
them to any points whatever of the circle of disper- 
sion. 

Now the total density of the light at I depends both 
on the density of each particular colour and ou the num^ 
her of colours which fall on it. The ordinates of this 
hyperbola determine the first j and the space ER mea- 
sures the number of colours which fall on I, because It 
receives light from the whole of ER, and of its equal 
BW. Therefore, if ordinates be drawn from any point 
of ER, their sum will be as the whole light which goes 
to I ; that is, the total density of the light at I will be 
proportional to the area NREK. Now it is known that 
CE xEK is equal to the infinitely extended area lylna 
beyond EK; and CRxRN is equal to the infinitely 

Therefore the are’a 
NREK is equal to CRx RN— CE x EK. But RN 



] 



T E 



L 

CFi 



,CF» 



and EK are respectively equal There- 

( CR 
CR*”~ 

CE\ _cf3xr-L_- L'l -CF3X— 

X\,CR ezr ^ CExtR 



Teleseope. 



= CF»X; 



ER 



CF» M 
• CE ^ CH.‘ 



But because CF 



CExCR’ 

CFJ CF^ CF* 

is J of CE, is = —7^, = 1 a const.mt quantity. 

LE 2 LI? 2 

Therefore the density of the light at I is proportional to 
55 , or to because the points B and I are similarly 
situated in EC and A b. 

Farther, if the semiaperture CE of tbe lens be called 

CF*. , . .T- AI 

I, -j- is =-g-, and the density at I is = 

Here it is proper to observe, that since the point R 
has the same situation in the diameter EB that the point 
I has in the diameter AD of the circle of dispersion, tbe 
circle described on EB may be conceived as the magni- 
fied representation of the circle of dispersion. The point 
F, for instance, represents the point J" in the circle of 
dispersion, which bisects the radius 6 A; and y* receives 
no light from any part of the lens which is nearer the 
centre than F, being illuminated only by the light which 
comes through EF and its opposite BF'. Tbe same may 
be said of every other point. 

In like manner, the density of the light in J", the 

EF 

middle between b and A, is measured by which it 

EF 



= or I. This makes the density at this point a 
The density there is to 



proper standard of comparison. 

AI 

tbe density at I as x to or as & I to AI ; and this 

is the simplest mode of comparison. Tbe density half 
way from the centre of the circle of dispersion is to the 
density at any point I as & I to AI. 

Lastly, through L describe the common rectangular 
hyperbola kLm, meeting the ordinates of the former in 
At, L, and n : and draw k h parallel to EC, cutting the 
ordinates in r, &c. Then CR : CE = E A: : R «, 
and CR : CE— CR=E k : R /i— E k, or CR : RE= 
E A: : r n, and b 1 : IA=E k : rn. And thus we have 
a very simple expression of the density in any point of 
the circle of dispersion. Let the point be anywhere, as 
at I. Divide the lens in R as AD is divided in I, and 
then r « is as the density In I. 

These two measures were given by Newton ; the first 
in his Treatise de Mvndi Systemate, and the last in his 
Optics, but both without demonstration. 

If the hyperbola A; L n be made to revolve round the 
axis CQ, it will generate a solid spindle, which will 
measure the whole quantity of light which pusses through 
difterent portions of the circle of dispersion. Thus the 
solid produced by the revolution of L will measure 
all the light which occupies the outer part of the circle 
of dispersion lying without the middle of the radius. 
This space is ^ths of the whole circle 5 but the quanti- 
ty of light is but ith of the whole. 
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Telcscapf. A full more simple expression of the whole qnantity 
■•of light passing through different portions of the circle 
of chromatic dispersion may now be obtained as fol- 
lows : 

It has been demonstrated, that the density of the light 
AT £R 

at I is as -j-p, or as 775. Suppose the figure to turn 
6 1 CK 

round the axis. lor R describe circumferencesof circles ^ 
and the whole light passing through this circumference 
is as the circumference, or as the radios, and as the den- 

ER 

sity jointly. It is therefore as x CR, that is, as 

£R. Draw any straight line £ m, cutting RN in 
and any other ordinate FL in R 1. The whole light 
which illuminates the circumference described by I is 
to the whole light which illuminates the centre b as £R 
to EC, or as R « to C m. In like manner, the whole 
light which illuminates the circumference described by 
the point /* in the circle of dispersion is to the whole 
light which illuminates the centre 6, as F x to C m. 
The lines Cm, RS, F x, are therefore proportional to 
the whole light which illuminates the corresponding 
circumferences in the circle of dispersion. Therefore 
the whole light which falls on the circle whose radius 
is I, will be represented by the trapezium in CRS ; 
and the whole light which mils on the ring described 
by lA, will be represented by the triangle £ ^ R j and 
so of any other portions. 

By considering the figure, we see that the distribu- 
tion of the light is exceedingly unequal. Round the 
margin it has no sensible density j while its density in' 
the very centre is incomparably greater than in any 
other point, being expressed by the asymptote of a hy- 
perbola. Also the circle described with the radius — 

contains j^ths of the whole light. No wonder then that 
the confusion caused by the mixture of these circles of 
dispersion is less than one should expect ^ besides, it is 
evident that the most lively or impressive colours oc- 
cupy the middle of the spectrum, and are there much 
denser than the rest. The margin is covered with an 
illumination of deep red and violet, neither of which co- 
loors are brilliant. The margin will be of a dark claret 
colour. The centre revives all the colours, but in a pro- 
portion of intensity greatly different from that in the 
common prismatic spectrum, because the radiant points 
P. b, g, &c. by which it is illuminated, are at such 
different distances from it. It will be white j but we 
apprehend not a pnre white, being greatly overcharged 
with the middle colours. 

These considerations show that the coloured fringes 
which are observed to border very luminous objects seen 
on a dark gromid itnmugh optical instruments, do not 
proceed from the object-glass of a telescope or micro- 
scope, but from an improper consiroction of the eye- 
glasses. Tlie chromatic dispersion would produce 
fringes of a differvnt colour, when they produce any at 
all, and the colottrs Would be differently disposed. But 
tliis dispersion by the object-'djrss can hardly produce 
Smy fringes ; its eff*ct is a gen'^nd and* almost unifbrm 
mixture of circles all over the field, which produces an 
uniform haziness, as if the ohje*. t nrre viewed at an 
imp; open distance, or out of ks locos, as we vulgarly 
express it. 

Vo^. XX. Part I. i 



We may at present form a good guess at the limit Telescope, 
which this cause puts to the performance of a tele- * ■ — - v 
scope. A point of a very distant object is represent- 
ed, in the picture formed by the object-glass, by a 
little circle, whose diameter is at least -j^tti of the a- 
perturc of the object-glass, making a very full allow- 
ance for the superior brilliancy and density of the cen- 
tral light. We look at this picture with a magnifying 
eye-glass. This minifies the picture of the point. If 
it amplify it to such a degree as to make it an object 
individually distinguishable, the confusion is then sen- 
sible. New this can be computed. An eitjiT.t suit* 
tending one minute of a degree is distinguished by tire 
dullest eye, even althotigh it be a dark object on a 
bright ground. Let us therefore suppose a telescope, 
the object glass of which is of six feet focal distance, 
and one inch aperture. The diameter of the circle of 
chromatic dispersion will be of an inch, wliicb 

subtends at the centre of the object-glass an angle of 
about 9i seconds. This, when magnified six times by 
an eye-glass, would become a distinguishable object; and 
a telescope of this length would be indistinct if it mag- 
nified more than six times, if a point were thus spread 
out into a spot of uniform intensity. But the spot is 
much less intense about its margin. It is found expe- 
rimentally that a piece of engraving, having fine cross 
batches, is not sensibly ind^tiiict till brouglit so fax 
from the limits of perfi^tly distinct vision, that this 
indistinctness amounts to 6' or 5' in breadth. — There- 
fore such a telescope will be sensibly distinct when it 
magnifies 36 times} and tbk is very agreeabiG to ex- 
perience. 

We come, in the second place, to the more arduous 
task of ascertaining the error arising from the spherical 
figure of the surfaces employed in optical instruments. 

— Stiffioe it to say, before we begin, that although geo- 
meters have exhibited other forme of lenses which are 
totally exempt from this error, they cannot be executed 
by the artist } and we are therefore restricted to the 
employment of spherioBl surfaces. 

Of all the determinations which have been given of 
spherical aberration, that by Dr Smith, in his Optics, 
which is an improvement of the fundamental theorem 
of that most eleg>int geometer Huygheno, is the most 
perspicuous and palpable. Some others are mm*e con- 
cise, and much better fitted for after use, and will therse^ 
fore be employed by us in the pvoaeeuCron of thmarticle. 

But they do not keep in view the optical facts, giving 
the mind a picture of tlia progress of the rays which it 
can contemplate and discover amidst nvmy modifying 
circumstances. By ingenious substltiitious of analytical 
symbols, the investigatiem is rendeHed expeditfous^ entf- 
cise, and certain ; but tliese are not immedtate symbofSf 
of things, but of operations of the mind ; objects sn^ 
ciently subtle of themselves, and having no need of sub- 
stitutions to make us lose sight of die real subject ; and 
thus our occupation degenerates into' a process almost 
without ideas. We slmll therdbre dbt out wkh Dr 
Smith's fundamental Theorem, 

I. In Reflections^ 

Let AVB (fig. 3;) he a concave spherical mirror, of 
which C is the centre, V the Ve»-tex, CV the axis, and Fig. 3. 

F the focus ol an infinitely slender pencil of parallel rays 
JJ (1 passing 
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nviewdjt. p»»s’wg tlirougli tlie centre. Let tlie ray a A, parallel 

11^ Mn tiir be reflected in AG, crossing the central 

my CV In /*.. Let AP be the sine of the semi- aperture 
A V^, AD Its tangent, and CD its secant. 

The aberration F f from the principal focus of central 
rays Is equal t©4 of the excess VD of the secant above 
the radius, or very near equal to 4 of versed 

sine of the semi-aperture. 

For because AD is perpendicular to CA, the points 
C, A, D, are in a circle, of which CD is the diameter j 
and because A/ is equal to C /, by reason of the equali- 
ty of the angles ^AC^yCA, and CA f the cen- 
tre of the circle through C, A, D, andy'D is =r ^ CD.. 
But FC is = i CV. Therefore F/ is ^ of VD. 

But because DV : VP DC : \ C, and DC is very 
little greater than VC when the aperture AB is mode- 
rate, DV is very little greater than VP, and Fy* is 
very nearly equal to -g- of VF. 

. AV* _ 

Cor. I. The longitudinal abbexratioa is =: 

. , AV» 

PV is very, nearly .= 

« AV* 

Cor. 2. The lateral aberration FG is =: ^or 

FG : Fy = AP : P/, = AV : i CV nearly, and there- 
^ AV* 2 AV* 

foreFG- X CV”" 2CV'* 

2. In Refi'actions. 

4. or £. . Let AVB (ftg. 4. or 5.) be a spherical surface sepa- 
rating two refracting substances, C the centre, V the 
vertex, AV the semi-aperture, AP its sine, PV its 
versed sine, and F the focus of parallel rays infinitely 
near to the axis. Let the extreme ray a A, parallel to- 
the axis, be refracted into AG, crossing CF iny*, which 
is therefore the focus of extreme parallel rays. 

The rectangle of t/ie sine rf incidence^ by the differ- 



242 ] ^ ^ . 

The aberration will be difterent according^as the re- Tdii.ope* 
fraction is made towards or fiom the perpendicular 5* ^ ^ 

that is, according as r U less or. greater: than ;. Ihey 



are in the ratio of j 

at or 



The ab- 



erration therefore is always much diminished when the 
refraction is made from a rare into a dense medium. 
The proportion of the sines for air and glass is nearly 
that of 3 to 2. When the light is reTracted into the 
glass, the aberration is nearly,4 of 
light passes out of glass into air, it is about ® of 1 > . 



•AP‘ 



Cor. I. F/= J-. X nearly^ and it is also — ^ 
X ^pY> because PV =r nearly, and i : «/ = FV 

:CV_ 

Cor. 2. Because /*P : PArzrFy* : FG 

or FV : -AV=;Fy‘ : FG nearly,' 

AV 

we have FG, the lateral aberration, Fyx 'pY» ~ 

A V* __ ^ A^ 

^ 2CV** 



d* ^ 2FV 



FG 



Cor. 3. Becanse lire angle F*Ay*is proportional to 
very nearly, we have the angular aberration F Af^ jjj- 



AV* 

2FV* 



= 7 tX. 



AV* 

2CV^* 



In general, the longitudinal aberrations from Hie fo- 
cus of central parallel rays are as the squares ol the 
aiiertures directly, and as the focal distances inversely j 
and the lateral aberrations are as the cubes of the aper-. 
tures directly, and the squares of the focal distances in-* 

^ ^ ^ versely j and the angular aberrations are as the cubes of 

ence of-iJw sines of incidence and refraction^ is to the tlie aperture directly, and the cubes of the focal distances 
square of the sine of refraction, as the versed sine <f the inversely. 



semi-aperture is to the longitudinal aberration of the 
extreme rays. 

Call the sine of incidence /, the sine of refraction r, 
and their difference d. 

Join CA, and about the centre y* describe the arch 
AD. 

The angle ACV is equal to the angle of incidence, 
and CA/is the angle of refraction. Then, since the 
sine of incidence is to the sine of refraction as VF to 
GF, oV as A yto C/i that Is, as D/to C/ we have 
CF:FV=:C/:/D 
by convei-sion CF : CV rz C /*; CD 
altern. conver. CF^ — C f : CV — CD=GF : CV 
or F/: VD=CF : CV, = r : 

AP* , AP* 

= Tfw “"'y* ~ JfV "'"'y' Therefore P V : PD 

= f V : CV, and DV : PV=CF : FV nearly.. 

We had above F/ : VD=r \ d ; 

and now - VD : PVzrCF : FV rr r : t • 

therefore - F/ : PV^r* : d t * ' * 



The reader must have observed, that to simplify the 
investigation, some small errors are admitted. P\ and' 

PD are not in the exact proportion that we assumed 
them, nor is D/ equal to FV. But in the small aper-. 
tures which suflBce for optical instruments, these errors 
may be disregarded. 

This spherical aberration produces an- indistinctness 
of vision, in the same manner as the chromatic aberra- 
tion docs, viz. by spreading out every mathematical 
point of the object into a little spot in its picture j 
which spots, by mixing with each other, confuse the 
whole. We must now determine the diameter of the 
circle of diSusinn, as we did in the caise of chromatic 
dispersion. 

Let a ray « (fig. 6.) be refracted on the other side pigie 
of the axis, into « H ^ cutting A/ G in H, and draw DXXlX» 
the perpendicular EH. Call AV a, «.V V/ (or VF, 
or V <p, which in this comparison may be taken as equal) 

=/» F/=6, and/E=(p.r. 

AV* : «V*r=F /: F ^ (already demonstrated) and F <p 
= and F/— .F^), (or/(p) = ~ 



and F/= — X PV. 



Q. E. D. 



= ^Xa*- 



. * — 

* * — ^ X o+a X a- 



o* ’ 
Also P/: PA 

s/E 
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= EH:E?,or«:/=2f;^lf, = £ f. 

J « 



,=EH* AndP*-; 

Therefore 



^ ax 
/P=^ + a:,= 



a4-«Ar X 

, = -X«+-. 



Tlierefore - X 
a 



^ + *— 7T X ^ • X a — «, and - =:— X a — «, and 

a a a* 

b 

^ X « (a — «). Therefore as is greatest when 

* X is greatest ; that is, when a. Therefore 
EH is greatest when P sr is equal to the half of AP* 

When this is the case, we have at the same time ~ X « 

a* 

(a— «) == — X Jo*, and x—^ b, or EH=J EG. That 

is, the diameter of the circle of aberration through which 
the whole of the refracted light must pass, is -J of the 
diameter of the circle of aberration at the focus of pa- 
raHel central rays. In the chromatic aberration it was 
i i so that in this respect the spherical aberration does 
not create so great confusion as the chromatic. 

\Ve are now able to compare them, since we have 
now the measure of both the circles of aberration. 

It has not been found possible to give more than four 
inches of aperture to an object glass of 100 feet focal 
distance, so as to preserve sufficient distinctness. If we 
compute the diameter of the circle EH corresponding 
to this aperture, we shall find it not much to exceed 

• of an inch. If we restrict the circle of chro* 



We Are Indebted to Father Boscovich for the elegant Tefescone 
determination of this distribution, which we have given ‘ ^ * 

in the article OrxicS. , From this it appears, that the 
light in the margin of the circle nf spherical aberra^ 
tion, instead of being incomparably rarer than in the 
spaces ^t ween it and the centre, is incomparably denser, 

Ihe indistinctness therefore produced by the interseo 
tion of these luminous circumfei-ences is vastly great, 
and increases the whole indistinctness exceeding!^ By 
a gross calculation which we made. It appears to be irr- 
creased at least 500 times. The proportional iodfstIncU 
ness therefore, instead of being 1900* to i, is only 



, or nearly 7220 to i ; a proportion still suffil 



1900* 

500 

ciently great to warrant Newton's preference of the re- 
flecting telescope of his invention. ’ And we may now 
observe, that the reflecting telescope has even a great 
advantage over a refracting one of the same focal di- 
stance, with respect to its splierical aberration : For 
w’e have seen (Cor. 2.) that the lateral aberration is 
AVJ 

*• 2 CV*‘ * plano-convex glass is nearly 

AVJ 



2CV** diameter of the circle of aberration 



9 
4 

13 one-fourth of this, or X 
16 

the lateral aberration of a concave mirror is 



AVs 



2 »* manner, 



AV 3 
2 CV*' 
AV 3 



and 



1 20,000 

matic dispersion to of the aperture, which Is hardly 

the fifth part of the whole dispersion in it, it is - • 

62^ 

of an inch, and is about 1900 times greater than the 
otlipr. 

The circle of spherical aberration of a piano convex 
lens, with the plane side next the distant object, Is equal 
to the circle of chromatic dispersion when the semi-aper- 
ture is about 15® : For we saw formerly that EH is 4 
r* AP» * 

of FG, and that FG is ~ ^ ^ therefor# 



^8 /‘AC* 



AP 



AP 






This being made = — , gives us 

which Is nearly and corre- 

4 . 

diameter, if r be to i as 



53 '•* 

sponds to an aperture of 30 
3 to 2. 

Sir Isaac Newton was therefore well entitled to say, 
that it was quite needless to attempt figures which 
should have less aberration than spherical ones, while 
the confusion produced by the cliromatic dispersion re- 
mained uncorrected. Since the indistinctness is as the 
squares of the diameters of the circles of aberration, the 
disproportion is quite beyond our imagination, even 
, when Newton has made such a liberal allowance to the 
chromatic dispersion. But it must be acknowledged, 
that he has not attended to the distribution of the light 
in the circle of spherical, aberration, and has hastily 
supposed it to be like the distribution of the coloured 
light, indefinitely- rare in the maVgin, and denser in the 
centre. 



the diameter of tbe circle of dispersion is • obJ 

8 CV*' 

therefore if the surfaces were portions of the same sphere, 
the diameter of the circle of aberration of refracted rays 
would be to that of tbe circle of aberration of reflected 
h or as 9 4 * But when the refracting 

and reflecting surfaces, in the position here con.sidered, 
have tlie same focal distance, the radius of tl>e refracting 
.surface is four times that of the reflecting surface. The 
proportion of the diameters of the circles of spherical 
aberration is that of 9 x 4’ ‘o 4, or of 144 to 4, or 36 
to I. The distinctness therefore of tbe reflector is 
3 ^ X 30, or 1296 times greater than that of a plano- 
convex lens (placed with the plane side next the distant 
object) of tlie same breadth and focal distance, and will 
Uierefore admit of a much greater magnifying power. 
Jhis comparison is indeed made in circumstances most 
favoiirabie to the reflector, because this is the very worst 
position of a plano-convex lens. But we have not m 
yet learned the aberration In any other position. Ih 
another position the refraction and consequent aberra- 
tion of both surfaces are complicated. 

Before we proceed to the consideration of this very 
difficult subject, we may dtduce from wliat has been al- 
ready demonstrated several general rules and ma.xims in 
tbe construction of telescopes, which will explain (to 
such readers as do not wish to enter more deeply into 
the subject), and justify the proportion which long prac- 
tice of the best artists has sanctioned. ° * 

^ Indistinctness proceeds from the commixture of tie 
circles of aberration on tbe retina of the eye : For any 
one sensible point of the retina, being the centre of a cir- 
cleof aberration, will at once be alTecled by the ad. 
mixture ot the rays of as many diflerent pencils of light 
as there are sensible points in the area of that circle,and 
will-coovey to the mind a mixed sensation of as many 
li li 2 visible 
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Xriescopc vlwble points of the object. This mimbcr \rill be m the 
.. , area of tlie circle of aberrations, whatever be the size of 

a sensible point of the retina. Now in vision with tele- 
scopes the diameter of the circle of aberration on the 
retina is as the apparent magnitude of the dianietci* of 
the corresponding circle in the focus of the eye-glass ^ 
that is, as the angle subtended by this diameter at the 
centre of the eye-glass j that is, as the diameter itself 
directly, and as the focal distance of the eye-glass in- 
versely. And the area of that circle ou the retina is as 
the area of tlie circle on the focus of the eye-glass di- 
rectly, and as the square of the focal distance of the eye- 
glass inversely. And this is the measure of the apparent 
indistinctness. 

Cor, In all sorts of telescopes, and also in componnd 
microscopes, an object is seen equally distinct when the 
focal distances of the eye-glasses are proportional to the 
jRanicters of the circles of aberration in |,be focus of the 
cbject'glass. 

Here we do not consider the trifling alteration which 
well constructed eye-glasses may add to the indistinct- 
ipesa of the first image. 

In refracting telescopes, the apparent indistinctness 
is as the area of the object-glass directly, and as the 
aquare of the focal distance of the eye-glass inversely. 
For it has been shown, that the area of the ciicle of 
Hispei^ion is as the area of the object-glass, and that the 
.spherical aberration Is insignificant when compared with 
this. 

Therefore, to make reflecting telescopes equally di- 
stinct, the diameter of the object-glass must be propor- 
tional to the focal distance of the eye-glass. 

But in reflecting telescopes, tire indistinctness is as 
the si.Kth power of the aperture of the object-glass di- 
rectly, and as the fourth power of the focal distance of 
the object-glass and square of the focal distance of the 
eye-glass Inversely. This is evident from the dimen- 
sions of the circle of aberration, which was found pro- 
. , AV^ 

portional to 

Therefore, to have them equally distinct, the cubes 
if the apertures must be proportional to the squares of* 
the focal distance multiplied by the focal distance of 
the eye-glass. 

By these rules, and a standard tele.scope of approved 
|i(oodness,an artist can always proportion the parts of any 
instrument be wishes to construct. Mr Huygfaens made 
one, of which the object-glass had 30 feet focal distance 
and three inches diameter. The eye-glass had 3.3 
inches focal distances. And its performance was found 
superior to any which be bad seen \ nor did this appear 
owing to any chance goodness of the object-glass, be- 
cause he found others equally good which were con- 
structed on similar proportions. This has therefore been 
adopted as a standard, 

It does not ut first appear how there can be any diffi- 
culty in this matter, because we can always diminish the 
aperture of the object-glass or speculum till the circle of 
aberration is as small as we please. But by diminishing 
this aperture, we diminish the light in the duplicate 
hxtio of the aperture. Whatever be tlie aperture, the 
brbrhtness is diminished by the magnifying power, which 
spreads the light over a greater surface in the bottom of 
eye. The apparent brightness must be as the square 
of the ptpenu^e of the telescope directly, and the square 



of the amplification of the diameter 01 an object inverse- Telcscopt 
ly. Objects therefore will be seen equally bright if the ‘ “ V* 
apertures of the telescopes be as the focal distances of 
the object-glasses directly, and the focal distances of tlie 
single eyo-glass (or eye-glass equivalent to the eye- piece) 
inversely. Therefore, to have telescopes equally distinct 
and equally bri^it, we must combine these proportions 
with the former. It is needless to go farther into this 
subject, because the ceoatroctimi uf refs*»cting telescopes 
has been so materially changed by the correction of the 
chromatic aberration, that there can hardly be given 
any proportion between the object glass and eye- passes. 

Every thing now depends on the d^ree in which we 
can correct the aberrations of the object-glass. We 
have been able so far to diminish the chromatic aberra- 
tion, that we can give very great apertures without its 
becoming sensible. But this is attended with so great 
an increase of the aberration of figure, that this last be- 
comes a sensible quality. A lens which has 30® for its 
semi-aperture, has a circle of abernrlion equal to its 
chromatic aberration. Fortunately we can derive from 
the very method of contrary refractions, which we em- 
ploy for removing Uie chromatic aberrations, a correction 
of the other. Vfe are indebted for this contrivance also 
to the illustrious Newton. 

W^’e call this Newton’s contrivance, because he was 
the first who proposed a construction of an object-glas^ 
in which the aberration was conected by the contrary 
aberrations of glass and water. 

Huyghens Iwd indeed supposed, that our all-wise 
Creator had employed in the eyes of animals many re- 
fractions in place of one, in order to make the vision 
more distinct *, and the invidious detractors from New- 
ton’s fame have catebed at this vague conjecture as an 
indication of bis knowledge of the possibility of destroy- 
ing the aberration of figure by contrary refractions. But 
this is very ill-founded. Huyghens has acquired suffi- 
cient reputation by his theory ^ abenwtions. The scope 
of bis writing in the passage alluded to, is to show that, 
by dividing any intended refraction into parts, and pro- 
ducing a certain convergence to or divergence from the 
axis of an optical instrument by means of two three 
lenses instead of one, we diminish the aberrations four or 
nine times. This conjecture about the eye was therefore 
in the natural train of bis thoughts. But he did not 
think of destroying the aberration altogether by oppo- 
site refractions. NewtUn, in 1 669, says that opticians 
need not trouble themselves about giving figures to their 
glasses other than sphericaL If this figure were all the 
obstacle to the improvement of telescopes, he could show 
them a construction of an object-glass having spherical 
surfaces where the aberration is destroyed j and accord- 
ingly gives the construction of one composed of glass and 
water, in wliich this is done completely by means of * 
contrary refractions. 

The general principle is this: When the radiant 
point R (fig. y.), or focus of Incident rays, and its con- jj^g. j. 
jugate focus F of refracted central rays, are on opposite * 
sides of the refracting surface or lens V, the conjugate 
focus f of marginal rays is nearer to R than F is. Bttt 
when the focus of Incident rays R' lies on the same side 
with its conjugate focus F' for central rays, R'y’ is 
greater than R' F'. 

Now fig. 8. represents the contrivance for destroy- yig. 8* 
ing the colour produced at F, the principal focus of the 

epovex 



Digitized by kjOOQle 




TEL r 245 

Tfcics copt. coav«x len<5 V, of crowo glass, by mfaas of the con- 
' f rary refraction of the concave Jens v of flint glass. The 

incident parallel rays are made to converge to F by the 
first lens. This convergence is diminished, but not en- 
tirely destroyed, by the concave lens v, and the focus is 
formed in F. F and F^ therefore are conjugate foci of 
the concave lens. If F be the focus of V for central 
rays, the marginal rays will be collected at some point f 
nearcr to the lens. If F be now oensidered as the foens 
of light incident on the centre of t», and F' be the con- 
jugate focus, the marginal ray pY would be refracted 
to some point/' lying beyond F'. Therefore the mar- 
ginal ray/?/ may be refracted to F, if the aberration 
of the concave be properly adjusted to that of the 
convex. 

This brings us to the roost difficult part of our sub- 
ject, the compounded aberrations of different aut>foees. 

Our limits will not give us 'room ibr treating this in the 
same elementary and perspicuous manner that we em- 
ployed for a single surface. We must try to do it in a 
compendious way, which will admit at once the different 
surfaces aad the different refractive powers of different 
substances. This must naturally render the process more 
complicated*, but we hope to treat the subject in a way 
easily comprehended by any person moderately acquaint- 
ed with common algebra j and we trust that our attempt 
will be favourably received by an indulgent puWic, as 
It is (as far as we know) the only dlssertatfon in our Ian- 
guage on the construction of achromatic instruments. 

We cannot but express our surprise at this indifference 
about an invention which has done so much honour to 
our country, and which now constitutes a very lucrative 
branch of its manufacture. Our artists infinitely surpass 
oil the performances of foreigners in this branch, and 
supply the markets of Europe without any competition *, 
yet it is from the writings on the continent that they 
derive their scientific instruction, and particularly from 
the dissertations of Clairaut, who has wonderfully sim- 
plified the analysis of optical propositions. We shall 
freely borrow from him, and from die writings of Ahbd 
Boscovich, who has considerably improved the first 
views of Clairaut. We recommend the originals to the 
curious reader. Clairaut’s dissertations are to be found 
in the Memoirs of the Academy of Paris, 1756, &c, 
those of Boscovich in the Memoirs of tbo Academy of 
Bologna, and in bis five volumes of 0 /w^ 47 ,. published 
at Bassauo in 1 785. To these may be added D^AIem- 
bert and Euler. The only thing in our language is the 
translation of a very imperfect work by Sebserfer. 



3 



TEL 



l^IX 

Is nearly equal to aodMH is Bcariy equal 

Prop. I. Let the ray w* M, incident on the spherical 
surfaro AM, conveige to G 5 that is, let G be the focus 
ol incident rays. It is required to find the focus F of 
refracted rays ? 

Let w express the ratio of the sine uf incidence enA 
refraction y that is, let m be to 1 as the sine of inci- 
dence to tlie sine of refraction k the substance of the 
sphere. 

- MG : GS=rsin. MSH : sin. BMG 
^ ^ : I =sin. SMG : sin. SMH; 

therefore . w X MG : GS=sin. MSH : sin. SMH. 
NowS,MSH : S, SMH=MH : HS. Therefore, finally 
i»MG : GS=MH : HS. ^ 

Now let MS, the radius of die refracting surface, be 
called a. Let AG, the distance of the focus of incident 
rays from the surface, be called r. And let AH, the 
f^al distRMe of refracted rays, be called at. Lastly, let 
the sine MX of the semi-aperture be caHed e. Ob- 
serve, too, that are to be considered as positive 

quantities, when AS, AG, AH, lie from the surface in. 

Jight is supposed to move. 

therefore tlie refracting surfoce he concave, that is 
having the centre on that side from which tlie Ifoht 
comes ; or if the incident rays are divergent, or the re- 
fracted rays are divergent j then <y,r, jr, are negative 
quantities. ^ 

is plain that HS=*_o; GS=tr_o; also AX 

= -^nearly. HX=o_i. GX=r-t. Now adj 

to HX and to GX their differences from MH and MG, 

which (by the Lemma) are ^ and We get MH 






2 x 

, and MG=r — ~ 
2 x 2 a 



2 a 



X r- . In order to. 

2 r 



eboslen our notation, make p This will make 

MG=r— i-. 

2 

Now substitute these values in the final analogy at 
the top of this column, viz. MH : HS=»j.MG • 

it becomes X — — 4.— mke‘ 

20^2* — :r— «(«r 



Lemma u In the right-angled triangle MXS (fig, 9.), 
of which one side MX is very small in comparison of 
either of the others 5 the excess of the hypothenuse MSj 

above the side XS, is very nearly equal to or to 

MX* „ ^ ^ 

2^^* “ about the centre S, with the radius SM, 

we describe the semicircle AMO, we have AX x XO 
*MX*. Now AX“MS— SX, and XO, is nearly 
equal to 2MS or 2XS ; on the other band, MS is 
MX* 

ocarly equal to XS-p — ; and in like manner MQ. 



or*,) because *= and or*=r_o. Now mul- 
tiply the extreme and mean terms of this analovy It 
IS evident that it must give us an equation which will 
give os a value of .r or AH, the quantity sought. 

But this equation is quadratic. We may ivoid the 
solnUon by an approximation which is sufficiently accu- 
rate, by substituting for * in the fraction — (which is 

very small in all cases of optical instruments), an ao- 
proximate veiy easily obtained, and very near the truth, 
l lHs IS the focal distance of an infinitely .lender uencil 
of rays converging to G. This we know by the com- 
mon optical theorem to be . Let this be 
Wr— irz±:a 

called i 
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Telcacooe . . r * * l* Therefore the aberration is expressed by the second Telescope. 

^ * called Ip j if we substitute k in place of— — this va- term, which we must endeayour to simplify. 

If we now perform the multiplication indicated by — 



lue of ^ becomes =: ■ 



« — a k * 



(m r—a r k) X {mk 



ark* 



it is.plaii 



ain that — //rr 



This gives us, by the by, an easily remembered ex- destroys the Brst terra mraxmk of the nu- 

pression (and beautifully simple) of the refracted focus ^g^^tor of our small fraction, and there remains of this 
of an infinitely slender pencil, corresponding to any di- d* r*k \ 

- , numerator (m/i* r-t*— or* i**j >) f which is 

stance r of the radiant point. Tor since -r, m f 

m — a k 

I , m — a k m ak \ ^ -txr 

- must be = , z= - — , = — — — . We 

may even express it more simply, by expanding i, and denominator was r {m ak) , and the frattion 

now becomes rrrf T” J » which 

{^m — ak)*\mr m* a ' m^J 







h— Y 


\ m 


m* a ” 





. , III 

it becomes — r= - 

<p a ma 



I 

mr 



f k* k* k^\ ‘e* 

Now put this value of- in place of the 1 in the ana- “ evidently ^ recol- 



logy employed above. The Brst term of the analogy Therefore — =-^ { - — = 

, e* e* a r m* m* \ a rJ 

becomes AT— - — , or 4 ? . The ana- x, ,, 

2 a 20 2/w’ 2 m k* ^ rp, f j f ^ 

^ ^ -TZ -T— • Therefore, instead of write — 

logy now becomes Af : xa:=zmr — — ^ — :ari, o rrr r m a nf 

2.TA 2 ^ X , r • ^ . 

^ — — , and we get theiraction ^ — r r T“ + . 

Hence we obiain the linear equation mr x — , ^ ^ ^ 

2 i* \e* /P mP ni*. w*i*\e* . 

mioe* arke* J~=^ I ; 1 — ) — , which is 

aree ^ ... •»r/ 2 \m m?r * m^r J 2 



-p- m ro-f— 



-zzarkx- 



finally deduce 

m r 0—4 tnak e*> 



2 m 

ark*e* 
2 m 



5 from which ^ 



mr-^ar k-^^ m k e 



1 .t — mk*\^ ,, .w— I 

'equal to^* f i*— y-, and finally to — ^ 

Therefore the focal distance of refracted raysisACz^ 
\Ve may simplify this greatly by attending to Ihc w — 1 oiP \e* 

elementary theorem in fluxions, that the fraction \ r /2* 

differs from the fraction ^ br the quantity This consists of two parts. The firstf is the focal di- 
y-j-y y 'X J stance of an infinitely slender pencil of central rays, aud 

this being the fluxion of 1 Therefore 1 ±* ~ 0 ’ ~ ^ aberratfon 

^ ^ arising from the spherical figure of the refracting sur- 

= J Now the preceding formula is ne,,^ ^a. thus at last put on a very simple 

ly in this situation. It may be written thurj form, and is vastly preferable to Dr Smith’s for prac- 

, x^ jLi ork*e*\ tice, 

mra ^ mate j ^ ^ ^XJiis aberration is evidently proportional to the squiiro 

^r— o r k ^mke* ’ ®®"*>-ap®>*ture, and to the square of the distance ^ : 

of the numerator and denominator are very small in simplicity, several qnantities 

comparison with the fli'Ht, and may he considered as the cc ct , be assumption of the equality of AX 

Af and y while mra is the a:, and mr — ark is the y. — ** the first source of error. A much mora ac- 
Treating it in this way, it may be stated thus; 



~mr — ark~ 



curate value of it would have been 



2 ne* 



— , for it is 



{mra)imii‘—(mr — a ri) (J «iA o ? ~2«— AX' 

/ J 

r* (»i — ak)* Dvoxiniatpd valn» «, 

mra 

or Arrr— p- 4 - 

— a k)^ 

(mra) mk — («ir— ari) (»i if o -f- fili* ) 

' m / 



4 «*+e* 
for AX we substitute its ap- 



pvoxiniated value — , we should have AX= 
2a 



2 a V 



2 a — — 
2s 



r* (m — a k)* 
mra 



— ^4a*— ** have- used this value would not have 

"Xt ^ much complicated the calculus j hut it did not occur to 

rp. g wft ru ma 1!® finished the investigation, and it would 

Ihe first term^^— or is evi<lently.= required the whole to be changed. The operation 

the focal disUoce of an infinitely slender nencU source of error. • 

. ^ P® • -out these errors are very incousiderable when the aper- 

^ tore 
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Tdwcopcv moderate. They increase for the most part with 

y .^aa increase of aperture, but not in the proportion of. 
any regular function of it ; so that we cannot improve 
the formula by any manageable process, and must be 
contented with it. The errors are precisely the same 
a'ith those of Dr Smith's theorem, and indeed with those 
of'any that we have* seen, which are not vastly more 
complicated.' 

As this Uto be freqiiently#conibIned with subsequent 
operations, we shorten the expression by putting 0 for 

V* ^*<>will express the aber- 

ration of the Brst refraction from the focal distance of an . 
iotinitely slender pencil } and now the focal distance of 
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from N ap). Also let be the thickness of tbte lens. Teleicope. 
Then observe, that the focal distance of the rays re- t 

fracted by the first surface, (neglecting the thickness of 
the lens and the aberratieo of the fii-st surface), is the 
distance of the radiant point for the second refraction, or 
is the focal distance of rays incident on the second sur* 
face. In place of r therefore we must take (p } and as 

we made in order to abbreviate the calcu- 

a r' 

Jus, let usTiow make /= 7 — ij and make -7.=: 7 — 

J h , 

as we made •• =r- — Lastly, In place of 0 = 7- 

(p a m 7 » i* 



refracted rays is /-=^— p’ 

If the incidentrays are parallel, r becomes infinite, and- 



2 



But in this case k becomes = .and 
a 



TtlM 



ma 

1 — I 



and (p '6 becomes 



andp= 

m — 1 

^ ^ 

^ 2* (2m — 1 )ma 



Fl|[. zo. 



(m— 1) 

This is the ab-. 
ma 

erration of extreme parallel rays. 

We must now add the refraction of another surface. 
Lemma 2. If the focal distance AG he changed by 
a-sjTiaJl quantity G'g, the focal distance AH will also 
be changed by a small quantity H A, and we shall have. 

m*AG‘ : AH‘=G^ : HA 
Draw M and the perpendiculars G /, H A' 

Then, becau.^e the sines of the angles of incidence are in 
a constant ratio to the sines of the angles of refraction, 
and the increments of these small angles are proportion-' 
al to the incremeutsof the sines, these increments of the 
angles are in the same constant ratio. Therefore, 

We have the angle CM g to HiVlA as m to i. 

Now Gg I Gx =r AG : AM, 

and G i : h k :rz m* AG : HA, 

and /ik : HA = MA : AH: 

tliereforc Gg : H A =r m* AG* : AH* 

The easiest and most perspicuous metliod for obtain- 
ing the aberration of rays twice refracted, will be to 
consider the first refraction as not having any aberration, 
and determine the aberration of the second refraction. 
Then conceive the focus of the first refraction as shifted 
by the aberration. This will produce a change in the 
focal distance of the second refraction, which may be 
determined by this Lemma. 

Prop. II. Let AM, BN (fig. 10.) be two spherical 
surfaces, including a refracting substance, and having 
their centres t and c in the line AG. Let the ray a A 
pass through the centres, which it will do without re-- 
frketion. Let another ray m M, tending to G, he re- 
fracted by the first surface into MH, cutting the se- 
cond surface in N, where it is farther refracted intoNI. 

It is required to determine the focal distance BI ? 

It is plain that the sine of incidence on the second 
surface is to the- sine of refraction into the surrounding . 
air as l to m. Also BI may be determined in relation 

to BH, by means of BH, N at, B e, and — , in theaame 

^ j ■ fji 

way that AH was determined in relation to AG, by 
means of AG, MX, AC, and m. 

Let the radius of the second surface be h, and let e 
still express the seml*aperturc,,,(hecau8e-it hardly differs 



2 mV p / 2 

Thus we have got an expression similar to the other j 
and the focal'distance BI, after two refractions, becomes 

Birr/--/*#'. 

But this is on the supposition that BH is equal to p,. 
wliereas it is really p — p* h — «. This must occasion a 
change in the value just now obtained of BI. The 
source of the change is twofold. 1st, Because in the 

value-^— we must put -7 \ , anil be- - 

b p* A p — p*^ — V 

cause we must do the same in the fraction ^ — . In 

9 . . 

the second place, when the value of BH is diminished 
by the quantity p*#-f-«, BI will suffer a change in the 
proportion determined by the 2d Lemma. Tlie first 
difference may safely be neglected, because the value ofi 

. e* 

A is very small by reason of the coefficient ~ being 

very small, and also because tlicv variation bears a very 
small ratio to the quantity itself, when the true value of 
p.difl'crs hut little from that of the quantity for which 
it is employed. The chief change in BI is that wbicli 
is determined by the Lemma. Tiierefore take from BI 

the variation of BH, multiplied by which is. very 

nearly =r The product of this multiplication i» 

9 * 






This being taken from / leaves us 



for the value of BI /- 



(p« 



-/*■(*« *+o- 



In this value /is the focal distance of an infinitely 
slender pencil of rays twice refracted by a lens having 
m /* ■ 

no thickness^ « is the shortening occasioned by the 

thickness, and /* (m is the efl'ect of the two ah* 

errations arising from the aperture. 

It will be convenient, for several collateral purposes, 
to exterminate from these formulae the quantities k, I 

and p.^- For this purpose make - = - — 7. Wehave 
^ ^ nab 



already Arr i and -=r- — — — • 
' a r <p a ma tnr 



and / = 



12 III I. -.11. I 

7— — , = ~ H . Now tor 7 write— 

A p a ma mr 0 a n 

and 
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T^cojis. ^ ^ L— i. Therefore 7=7 — q 

• ° ma mr n y ® 



i»— I 
m 



m I (by oonstruotion, page 347. Prop. II.) begomes 

1 I i I I i 

ir n''“ r «* 



T « L 

/m^ 2m»+w wt-f 2 3 m« 4- >» Tdcicop#^ 

\«* an* ' a*n ' r «* 






This last value of j (the reciprocal of the focus of a 

fn^^i I 

slender pencil twice refracted), viz. \ — , is the 

tt r 

simplest (hat can be imagined, and makes n as a substi- 
tute for "T 9 a useful symbol, os we shall fre- 
(t 0 

qiuently find in the sequel. It also gives a very simple 
elcpressioD of the focal distance of parallel rays, which 
we may call the principal focal distance of the lens, and 
distinguish it in future by the symbol p / for the expres- 

1 I . I m — I , ... 

Sion -^r; 1 — becomes when the inci- 

/ » ^ ^ 

dent light is parallel. And this gives us another very 

simple and useful measure of f i for -4 becomes ~ 

f P 

oxA 



4^+4 . g* 

ar n r* n / 2' 

The focal distance therefore of rays twice refmted^ 
reckoned from the last surface, or Bl, corrected for 
aberration, and for the thickness of the lens, is 

— 2/^ jr, consisting of three parts, viz. f, the focal 

distance of central rays j — r> correctioa for the 

thickness of the lens ; and^* the aberration. 

The formula at the top of this column appears very 
complex, but is of very easy management, requiring 
only the preparation of the simple numbers which form 
the numerators of the fractions included in tlie parenthe- 
sis. When the incident rays are parallel, the terms va- 
nish which have r in the denominator, so that only the 
three first terms are used. 

We might here point out the cases which reduM the 
aberration expressed in the formula last referred to, to 
nothing ; but as they can scarcely occur in the object- 
glass of a telescope, we omit it for the present, and pro- 
ceed to the combination of two or more lenses. 



to toe miad. Bl*. For it is well known that the small angles GM g 

We may also Uke notice .f another property of n. J"** ‘ ■'* '9"*' » therefore their subtenses G *, 

It is half the radius of an isosceles lens, whiah is eqni- ^ proportional to MG, NI, or to AG, AI nearly, 
■ when the apertnre is moderate. Therefore we have 

(nearly) 



valent to the lens whose radii are a and b : for suppose 

the ions to be isosceles, that is aszb ; then »= p.*^. 

a a 

Now tlie second a is negative if the first be positive, of 

:positive if the first be negative. Therefore — — —zs: 

a o' 

l±b_a 4 -a 2 ,12 , o . . a 

, ~-~T- -,and-=:-, and «rr-. Now the focal 

" or a n a 2 



n 
m — I 
n 



distance of this Inns is , and so is that of the other, 

n ’ 

and they are equivalent. 

But, to proceed with our investigation, recollect that 
we had t = ( *3 _ Y- Therefore m t = 

\m r/2 m \ 






%■ 



Therefore m ^ -f- the aberration (ne- 
glecting the thickness of the lens) is Z' 

tfir \ 771 r 

— w» -f. —^.1. 

^ (p J 2 

If we nmv write for k, /, and 0, their values as de- 
teimined above, performing all the nectssary nmliipli. 

^t.ons, and arrange the ^rius i„ sucli a manner as to 
wMect m onesum die c^fficients of and r, wt^ shall 

ESiF i-'-Vr -+'F“ ’■ 

09, and the equation stands thus, c glectid foe tfe pr«^ent, and let ( I be supposed =r /• 

5 formed and ^ by means of a, d, m, and 

T, 



G kiln: AG :m 
In: I f=AM : Bl 
Gg ; GArsrAG ; AM 
Therefore G g ; I i rzAG* ; Bl* 

Prop. III. To determine the focal di.stanc« of rays 
refracted by two lenses placed near to each other on a 
common axis. 

Let AM, BN (fig, II.) be the surfaces of the first Fig. 
lens, and CO, DP be the surfaces of the second, and 
let 0 be the thickness of the second lens, and t the in- 
terval between them. Let the radius of the anterior 
surface of the second lens be a\ and the radius of its 
posterior surface be b\ Let be to l as the sine of in- 
cidence to the sine of refraction in the substance of the 
second lens. Lastly, let be the principal focal dis- 
tance of (he second lens. Let the extreme or marginal 
ray mtet the axis in L after pas<^ing through l-oth lenses, 
so that DL is the ultimate focal distance, reckoned from 
the last surface, 

It is plain that DL may be determined by means of 
o', m', p\ and Cl, in the same manner that Bl was 

determined by means of o, b, w, p, and AG. 

Tlie value Of Bl is a •^— /* 7. Take from 
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Ttitsrope. •'< let “« now form (p’, /', and tf, for the second lens, 

’ by means of o', b', m>, (= i — and f will 

be the focal distance of a slender pencil refracted b» 
the brst surface,/ will be the focal distance of this pen- 
cil ^ter two refractions, and / will be the coefficient 
ol the aberration, neglecting the thickness and interval 
ol the lenses. 
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are vastly more manageable than those employed by Te! 
Euler or D Alembert. We have calculated trigono- ^ 
metrically the progress of the rays through one of the 
glasses, which will be given as an exampfe, giving it a 
very extravagant aperture, that the errors of the foriiiu- 
l£e might be very remarkable. ' We found the real aber- 
ration exceed the aberration assigned by the formula by 
no more than /yth part, a difference which is quite in- 
significant. The process here given derives its simplici- 
Proceeding in this way, DL will be a occurrence of harmonic propor- 

~ in all optical theorems. This enabled Mr Claii aut 

to employ the reciprocals of the radii and distances 
with so much simplicity and generality. 

We consider it as another advantage of Mr Clairaut’s 
method, that it gives, by the way, formula for the 
more ordinary questions in optics, which are of wonder- 
iul simplicity, and most easily remembered. The chief 
problems in the elementary construction of optical in- 

^ruments relate to the focal distances of central rays. 

I his determines the focal distances and arrangement of 
the glasses. All the rest may be called the refinement 
of optics ; teaching us how to avoid or correct the in- 
distinctness, the colours and the distortions, which are 
produced in the images formed by these simple con.truc- 
, o Q — .. a„u aisiance : the 10ns. ^ e shall mention a few of these formulae which 

•econd term, —Z' ClU +2 4. ^ V- H • *®“‘' 8"“"y "> abbreviate it 

\ managed by an experienced analyst. 

necMsi^ry for these circumstances ; and the third term ^ ^ ‘ ^ of incidence to the sine of 

refraction 5 let a and b be the radii of the anterior and 

posterior surfaces of a lens j let r be the distance of the 
radiant point, or the focus of incident central rays, and 
J the distance of the conjugate focus; and let p be the 
principal focal distance of the lens, or the focal distance 

of parallel rays. Make i equal to all i_i; let tim same ' 

letters n’ V /J &c. express (lie same things for a second 
lens; and a', b", r", &c.expres.s them for a third ; and 



q. But bcoaiise Cl is really less than /, by tL 
quantity 4. J must (by Lemma 3.) 

subtract the product of this quantity, multiplied by — , 
f'^\ />» 

(whicli is nearly^ j, from y/. 

By this process we shall have 

The first term/ of this value of DI is the focal dis- 
tance of a slender pencil of central rays refracted by 
both lenses, neglecting their thickness and distance ; the 



newssqry lor these circumstances ; and tli« third term, 
T'j correction for the aperture 2 e 

And It IS evident that / is a formula precisely similar 
to y, containing the same number of terms, and differ- 
ing only by the m', a', and H, employed in place of 
o, and r. ^ r • 

It is also evident, that if there be a third lens, we 
shall obtain its focal distance by a process precisely si- 
milar to that by winch we obtained DL ; and so on for 
*ny number of lenses. 

Thus have we obtained formulse by which the foci of 
rays are determined in the most general terms, and In 
such a manner as shall point out the connection of the 
curvatures, thicknesses, and distances of the lenses, 
with there spherical aberrations, and with the final aber- 
ration of the compound lens, and give the abermtions in 
separate symbols, so that we can treat them by them- 
•elves, and subject them to any conditions which may 
en^e us to correct one of them by another. ^ 

We also see in general, that the corrections for the 
thickness and distance of the lenses are exhibited in 
terms which involve only the focal distances of central 

Ind*’s.“n I ™ “Serrations, 

and still less on the ratio of the aberrations of the dif- 

ereiit lenses. Tins is a most convenient circumstance : 
for we may neglect them while we are determining o 
and /, and in determining the ratio of the focal dis- 
tances of the several lenses, on which the correction of 
tde chromatic abberration chiefly depends. Therefore 
in the construction of a compound lens for uniting the’ 
diHerent coloure, we may neglect this correction for the 
thickness and distance till the end of the process. When 
we apply ,t, we shall find that it chiefly affects the final 
tocal distance, making it somewhat longer, but has 
ar y any in^ence either on the chromatic orspberical 

M IeW I ” while they 



SO on. 



I 



Then we have — — ^4- — • — ^ 

/ n ^ j y 



."'"—I I „ 



Therefore when the incident light is parallel, and r 
infinite, we bavei-^^IHi- J i 



, &c. 



And when several lenses are contiguous, so that their 
intervals may be neglected, and therefore j, belongs 

mg to the first lens, becomes^, belonging to the second, 
we have 






2- r^=TT, = 



I 



3* 4 ft ^ " 






* + p=-+' 

r 



n" 



— I . m— I 



^ _ n r p ' r 

I 

•Jn 

J ” n r P' * p* ' p ' . 

Nothing can he more easily remembered than these 
formula, how mimerons so ever the glasses may be. 

Having thus obtained the necessary analysis and for- 
^ I * niula. 



r' 

— * I ^ I * I * 



Digitized by 




TEL C 

T le«co e remains to apply them to the construction 

I * Qf achromatic lenses *, in winch it fortunately happens, 

that the employment of several surfaces, in order to 
produce the union of tlie differently refrangible rays, 
enables us at the same time to employ them for correct- 
ing each other’s spherical aberration. 

In the article Optics we gave a general notion of the 
principle on which we may proceed in our endeavours 
to unite the differently refrangible rays. A white or 
compounded ray is separated by refraction into its com- 
ponent coloured rays, and they are difi’used over a small 
angular space. Thus it appears, that the glass used by 
Sir Isaac Newton in his experiments diffused a white 
ray, wliich was incident on its posterior surface in an 
angle of 30°, in such a manner that the extreme red 
ray emerged into air, making an angle of 50® 2iy' with 
the perpendicular } the extreme violet ray emerged in 
an angle of 51° ijy j and the ray which was in the 
confines of green and blue, emerged in an angle of 50* 
48^'. If the sine of the angle 30® of incidence be call- 
c d 0.5, which it really is, the sine of the emergence of 
the red i*ay w'ill be 0.77 j that of the violet ray will be 
0.78 j and that of the intermediate ray will be 0.77^, 
an exact mean between the two extremes. This ray 
may tlierefure be called the mean refrangible ray, and 
the ratio of 77^ to 50, or of 1.55 to i, will very pro- 
perly express the mean refraction of this glass*, and we 
liave for this glass ^1=11.55. The sine of refraction, 
bring measured on a scale, of which the sine of incidence 
occupies ICO parts, will be 154 for the red ray, 155 
for I lie mean ray, and 156 for the violet ray. This 
number, or Its ratio to unity, is commonly taken to re- 
jnesent the refractive power of the glass. There is 
^unic impropriety in this, unless we consider ratios as 
measured by their logarithms : for if m be i, the sub- 
felar.ee does not refract at all. The refractive power 
can be properly measured only by the refraction. which 
it produces j that is, by the change which it makes in 
the direction of the light, or the angle contained be- 
tween the incident and refracted ray.s. If two substances 
produce such deviations always in one proportion, we 
should then say that their refractive powers are in that 
proportion. This is not true in any substances ^ but 
the sines of the angles, contained between the refracted 
ray and the perpendicular, are always in one proportion 
when the angle of incidence in both substances is the 
same. This being a cognisable function of the real re- 
fraction, has therefore been assumed as the only conve- 
nient measure of the refractive powers. Although it is 
not strictly just, it answers extremely well in the most 
usual cases in optical instruments ; the refractions are 
moderate 5 and the sines are very nearly as the angles 
contained between the rays and the perpendicular; and 
the real angles of refraction, or deflections of the rays, 
are almost exactly proportional lorn — I. The most na- 
tural and obvious measure of the refractive powers would 
therefore be m — I. But this would embarrass some 
very frequent calculations ; and we therefore find it 
best, on the whole, to take m itself for the measure of 
^ the refractive power. 
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name, and we call it the Dispersive Power of the Telescope, 
refracting substance. w 

It is susceptible of degrees ; for a piece of flint-glass 
will refract the liglit, so tliat when the sine of refrac- 
tion of the red ray is 77, the sine of the refraction of 
the violet ray is nearly 78^ ; or if the sine of refraction of 
the red ray, measured on a particular scale, is 1.54, the 
sine of refraction of the violet ray is 1.57. The disper- 
sion of this substance, being measured by the difference 
of the extreme sines of refraction, is greater than the dis- 
persion of the other glass, in the proportion of 3 to 2. 

But this alone is not a sufBcient measure of the abso- 
lute dispersive power of a substance. Although the ratio 
of 1.54 to 1.56 remains con.stant, whatever the real mag- 
nitude of the refractions of common glass may be, and 
though we therefore say that its dispersive power is con- 
stant, we know, that by increasing the incidence and 
the refraction, the absolute dispersion is also increased. 

Another siib.^tance shows the same properties, and in a 
particular case may produce the same dispersion ; yet it 
has not for this sole reason the same dispersive pow'er. 

If indeed tiie incidence and the refraction of the mean 
ray be also the same, the dispersive power cannot be said 
to differ; but if the incidence and the refraction of the 
mean ray be less, the dispersive power must be consider- 
ed as greater, though the actual dispersion be the same ; 
because If we increase the incidence till it becomes equal 
to that in the common glass, the dispersion will now be 
increased. The proper way of conceiving the dispersion 
therefore is, to consider it as a portion of the whole re- 
fraction ; and if we find a substance making the same 
dispersion with half the general refraction, we must say 
that the di.spersive quality is double ; because by ma- 
king the refraction equal, the dispersion will really be 
double. 

If therefore we take m as a symbol of the separation 



of the extreme rays from the middle ray, is thena- 

^ m — I 

tural measure of the dispersive power. We shall express 

this in the Leibnitzian notation, thus — that we 

m — I 

may avoid the indistinctness which the Newtonian nota- 
tion would occasion when m is changed for m' or 
It is not unusual for optical writers to take the whole 
separation of the red and violet rays for the measure of 
the dispersive power, and to compare this with the re- 
fracting power with respect to one of the extreme rays* 
But it is surely better to consider the mean refraction as 
the measure of the refracting power: and the deviation 
of either of the extremes from this mean is a proper 
enough measure of the dispersion, being always half of 
it. It is attended with this convenience, that being in- 
troduced into our computations a& a quantity infinitely 
small, and treated as such for the ease of computation; 
while it is really a quantity of sensible magnitude ; the 
errors arising from this supposition are diminished great- 
|y, by taking one half of the deviation, and comparing 
it with the mean refraction. This method has, how- 
... . ^ this inconvenience, that it does not exhibit at once 

Ihe sepal atmo red, violet, and intervening the refractive power in all substances respecting any 

rajs, has been called f/z.s7Jcr«o/i; and although this arises particular colour of light ; for it Is not the ray of any 
merely from a diflereiice of the refractive power in re- particular tiolour that suffers the mean refraction. In 
spect of the diflerent rays, it is convenient to distinguish common glass it is the ray which is in the confines of 
tbw particular modification of the refractive power by a the yellow and blue 5 in flint-glass it. is nearly the mid- 

3 . . die 
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TelcMope. ^7 y other sabstances it is a dlflferent 

< t ray. These circumstances appear plainly in the diflferent 

proportions of the colours of the prismatic spectrum ex- 
hibited by different substances. This will be considered 
afterwards, being a great bar to the perfection of achro- 
matic instruments. 

The way in which an achromatic lens is constructed 
is, to make use of a contrary refraction of a second lens 
to destroy the dispersion or spherical aberration of the 
first. 

The first purpose will be answered if — ^ be equal to 
dni 

— — r. For, in order that the different coloured rays 

tw 

may be collected into one point by two lenses, it is only 



necessary that jj, the reciprocal of the focal distance 
of rays refracted hy both, may be the ^ame for the 



n 

#w- 
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4. The radii of the surfaces o, b; of, V ; cl* ^ H*, Telescope. 

5. The principal focal distances, or the focal v ^ 

distances of parallel central rays, - 

6. The focal distance of the compound lens P. 

7. The distance of the radiant point, or of 

the focus of incident rays on each lens r, r', r**. 

8. The focal distance of the rays refracted 

by each lens ... 

9. The focal distance of rays refracted by 

the compound lens ... 

10. The half breadth of the lens . . e*. 

Also the following subsidiary values : 

I __ I I 1 I I 



I I 
a b’^ 



1 . qz= ( 

^ m \n' 



2m* -fm 2 3 w* -f- f?i 

atj^ a*« rn* 



4(”»+«) j 3 






extreme and mean rays, that is, that 

ni^i^d ni ^ .i.~ be of the same value with p 

w' n ^ 

^ " -f--, which must happen if 4- be =0, or 

vl ' r n ' vl 

This may be seen in another way, more 

comprehensible by such as are not versant in these dis- 
cussions. In order that the extreme colours which are 
separated by the first lens may be rendered parallel by 
the second ; we have shown already that n and n* are 
proportional to the radii of the equivalent isosceles 
lenses, being the halves of these radii. They are there- 
fore (in these small refractions) inversely proportional to 
the angles formed hy the surfaces at the edges of the 
lenses, ti may therefore be taken for the angle of the 
first lens, and n for that of the second. Now the small 
refraction by a prism, whose angle (also small) is vl^ is 
m — I X The dispersive power being now substituted 

for the refractive power, we have for this refraction of 
the prism dmy^il. This must be destroyed^ the op- 
posite refraction of the other prism dmly,n. Therefore 

X»fOr — = r. In like manner, 

n rr 

this effect will be produced by three lenses if 

n * nl 

Lastly, the errors arising from the spherical figure, 
which we expressed by — R* (y-1-9^) will be corrected 
if y+T' be =0. We are therefore to discover the ad- 
justments of the quantities employed in the preceding 
formulae, which will* insure these conditions. It will 
render the process more perspicuous if we collect into 
one view the significations of our various symbols, and 
the principal equations which we are to employ. 

X. The ratios to unity of the sines of mean 
incidence in the different media are - m, in' m". 

2. The ratio of the differences of the sines 

. . dm 

ot toe extremes ... n, 

dm 

. m — I 

3. The ratio— 7 .... zsc, 

in'— 1 



r*i» /2 



And ^ and y" must be formed 



in the same manner from m', o', n', r ' ; and from i»", a", 
r", as q is formed from w, o, n, r. 

3. Also because in the case of an object-glass, r is in- 
finitely great, the last term ^ in all the values ofj:, y,, 

p» will vanish, and we shall also have F=P. 

Therefore in adouble object-glass - — - 

. J 

And in a triple object-glass — | — |- 






Also, in a double object-glass, the correctiou of sphe- 
rical aberration requires 

And a triple object-glass requires q ~\~q' 

For the whole error is multiplied by F% and by 4 c* ; 
and therefore the equation which corrects this error 
may be divided by F* 4- er*. 

This equation in the fourteenth line from the top 
of the column, giving the value of q, y', y", may be 
much simplified as follows: In the first place, they may 
be divided by iw, m\ or m", by applying them properly 
to the terms within the parenthesis, and expunging them 

from the denominatorof the general factors — — ? , 

m m' 

iw"’^— I 

, This does not alter the values of q, tf, and 7". 

In the second place the whole equations may be after- 
wards divided by ii/— i. This will give the values of 

, and —f , which will still be equal to 

fnt — 1» — I* tnf — I 

nothing if he equal to nothing. 

This division reduces the general factor^— 7-i of ^ to 

m 

And in the equation for q we obtain, in place of 

the general factor the factor — 7*^ ■ or c. This 

m m * — I 

will also be the factor of the value of^' when the third 
lens is of the same substance with the orst, as is general - 
li 2 Ir 
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Telescope, ly case* And, in the third place, since the rays in- 
^ ■ V— ■' cident on the fii*st lens are parallel, all the terms vanish 



Let A te the coejffident of L, B that of C tliat J**^!*-. 



from the value of o in which i U founa, and there re- of-L| I> ‘bat of L, and E the snmof the independent 

. . » , r . 2 fn*-j-m m-{~2 

mam only the three first, viz. ^ ' * 



Performing these operations, tve have 

y /m* 2 m-^i , m-{~2\ e* 

n’ — an* ' ma*n] 2 
if ^(mf* fn>^2 ( 4 mMj) 

n' — c'n'2 r' 7i'* m*at''n* 

. S'”i+2 \e* 

'n’J 2 






quantity j that is, let A be — ^ ^ \ B — r( 2 «i •{“*)» 

c= D=«* 

m* ^ 

and E = c m* + «• CS »»' + 0 (»»'— 0 — “* 

tf(3 m'+2) (w— 0 * 

Our final equation becomes 

A B C D 



JL=c(^. 

„'_I 



a»i+i , Bi-f 2 , 3M-4-I , (4”»-f 0 



o'* 



+E=o. 



a" s'" r"n"‘ ^ nJWn" 



+: 



3 OT +2 y 

+ m" r*'* n"J 2 * 

Let US now apply this investigation to the construc- 
tion of an object-glass i and we shall begin with a 
double lens. 

Construction of a Double Achromatic Object-glass. 

Here we have to determine four radii a, A, o', and 
Make nzzl. This greatly simplifies the calculus, by 
exterminating it from all the denominators. This gives 

- , . dm dm* . • j . dm* 

for the equation — 4* equation dm^ 



The coefficients of this equation and the independent 
quantity are all known, from our knowledge of m, 
m* dtUf dm* ; and we are to find the value of a and 
^i', and from them and its 1 to find the values of h 
and b^. 

But it is evidently an indeterminate equation, be*- 
cause there are two unknown quantities j so tliat there 
may be an infinity of solutions. It must be rendr^ 
determinate by means of some other conditions to which 
it may be subjected. These conditions most depend 
on some other cii-cumstances which may direct our 
choice. 

One circumstance occurs to us which we think of 
very great consequence. In the passage of light from 
one substance to another, there is always a considerable 



iis zz — u{pi* — i), and-^zzwi — i— t/(m' — i)=w'. 



Make these substi tut tons in the values of 



-, and we obtain the following equation : 



, dm* I dm ^ portion reflected from the posterior surface of the iifst 

^ ^ • and from the anterior surface of the last 5 and tliis re- 

we have r', the focal distance of the light incident on the flection is more copious in proportion to the refraction, 
second lens, the same with the principal focal distance p This loss of light will therefore be diminished by mak- 

of the first lens, (neglecting the interval, if any). Now ing the internal surfaces of the lenses to coincide ^ that 
I m — I , . , . , . A , is. by making izzo'. This will be attended with anq- 

» which in tlie present case is — wi I. Also advantage. If we put between the glasses a sub- 

stance of nearly the same refracting power, we shall not 
only completely prevent this loss of light, but we shall 
greatly diminish the errors which arise from an imper- 
and polish of the surfaces. We have tried this, and find 

the effect very surprising. The lens being polished im- 
mediately after the figurb has been given it, and while 
it was almost impervious to light by reason of its rough- 
ness, which was still sensible to the naked eye, perform'* 
ed as well as when finished in the finest manner. 

N. B. This condition, by taking away one refrac- 
tion, obliges us to increase those which remaiis and 
therefore increases the spherical aberrations. And since 
our formulee do not fully remove those (by reason of the 
small quantities neglected in the process), it is uncer- 
. . tain whether this condition be the most eligible* We 

Arrange these terms in order, according as they are have, however, no direct argument to the contrary. 

factors of L, A , „r inaependenl quantities. It "* determination this gives os. 

puts on this form : 

■> )xl 



r(2m-f-i) 



-tt* m'*- 



«*( 2 n<'-f-i) 

a* 



7/(3771'+ 2) (m—i)» 



( 3 m-+ 1 ) (m_, («»-.)• 

* 



In this case — =T, =z— — i. For becaasei=i 
<£ b a n a 

— iand Tizzi, we have i+- 7 =:-, and ~zz 1*- 

0 'baba 

Therefore -^rzz-^_ — -+i. Therefore,^ oor final 
o'* o* a * 

.12 I 1 - 

equation, put + 1 in place of ^ and - — i *n 

placo 
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P’*®® '7“> becomes 2+.® — C‘b»t f», »n wH of many degrees) m employed. Tsleisoss. 

+e+d1c=,. ”• • 

equation, where i is the unknown quantity. It has the ®*P®"“®”‘* ')»''? tb«t «n com- 

, » ^ y. ai pas me nion crown-glass the sine of incidence is to the sine of 

common form ;>**-f-y*4.r=o, where p is = A— C. as 1.526 is to i, and that in the generalitvrf 

y IS equal to a^C-B-D, r is equal toE-fD-C.aud flat-gUss it is as 1.60410 i. Also that 0.6054 
jp 13 equal to dmf 



« is equal to-. 

a — K. Therefore w — i = 0.526 5 m'— i = 0.604 5 

Divide the equation by/>, and we have ^ ^,=0.87086.. By these lambers we can com- 

=0. Make s— £»«d j L ^ P“‘e tbe coefficients of our final equation. We shall. 

naaKe s_a and *=-i and we have a*+sit find them as follows i 

+ ^ = °- This gives ns finally i or dr = _Js=fc g =Ts^9 

G =1.360 

This value of- is taken from a scale of which the E =i.8°659*^ 

unit is half the radiusof die isosceles lens which is equi- . Tbeg™eral equation (p. 252. col. 2. tin. 8.), when sub- 
valent to the first lens, or has the same focal distance coincidence of the internal surfaces^ 

with It. We must then find (on the same scale) the A— C B+D— 2C „ ^ 

.B,.b , b+d1,c,.=.„„ ..rE+Dlci’ 

Having obtained a , we must find ^ by means of the equaUon with numerical coefficients^ 

equation — ,na therefore Ie= 0.020=0, whidi correqwmds to 

Bot±=.. * _ I . . . ” t'>®®8“»‘ionp^*.fy*.fr=o. We must now make 

l-?l£?3 _r 0.02 



Bu^ ±=u. Therefore —s i+„, =|-f «_i. 



Thus is our object-glass constructed } and we must '=^> 

determine its focal distance, or its reciprocal This quadratic equation — 

is =;»— 1^0 (m'— i). —^0307=0. To solve this, we have — » 5=0.217 

All s. A " A A ' a 0.0471. From this takel, which is =—0.0307 

nf dtsUnces arc measured on a scale^ Cthat is, to 0.0471 add a 0307), and we obtain 0.0778 

of which « IS the unit. But it is more convenient to root of which is =0.2780. Tbereferc 

measure every thing by the focal distance of the com- o ^ ^ eretere, 

pound object-glass. This gives us the proportion which ^—0-2170=^0.2789, which is either 0.4959 

a tie distances bear to it. Therefore, calling P unUy, ^-0.0619. It is plain that the first mnst be prefeTird, 

in order to obtain - on this scale, we have only to state gJ^es a negative radius, or makes the 

“ 7 5 rst surface of tlie crown-glass concave. Now as the 

. the analogy wi— i— » (iTf/— i) : j— ±:± ^xid A is ** produced by the crown- 

a A* gi^Sf the other surface must become very convex, and 

the radius of oor first surface naeasured on a scal^ of great errors in the computed aberration. We 

which P IS the unit. ♦!, r- • t 

If. in the.formnla which expresses the final eqn.tion ? “d « “ 

for-, the value oft should be positive, and greater than ~ ^4959 * ~®'°*A6. 

i*’, the equation has imaginary roots; and it is not .j. . r I 

possible with the glasses employed, and the conditions Toobtam J, use the equation - = __i, which give*, 
assumed, to correct both the chromatic and spherical i 

aberratHins. 4=— 0-504', and therefore a convex surface, b i, 

1 ft IS negative and equal to is*, the radical part of , 

the value is=o.andi=_ is. Bat if it be negative = 5 ^='-J> 837 - 

w ^sitive, but less than i 6*, the equation has two real same with b, and -^= — o. C041., 

raots, which will give two constructions. That is to of ^ ^ 

be preferred which gives the smallest curvature of the T« Ap . i i 

wrfacM ; because, since in our formula which deter- ^ ohtaiab^, use the equation ^ = —+«. Nowid=: 

mine the spherical aherratiou some quantities are ne- ^ , i 

glected, these quantities are always greater when a large and - = — 0.5041. The sum of these ia 

4 

0.1013^ 



-, =0,0307.. 
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W«co|.«. 0.1013 ; and since it is positive, the surface is concave. 
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this in a very perspicuous manner in Iiis theory of his Teleicope. 
Catoptric Microscope. ^ ' 

But although we cannot adopt this form of an object- 
glass, there may be other considerations which may 

T -cftv — — m 1 u (m' — i”) =0.1603, and P= lead us to prefer some particular form of the crown-glass, 

^ or of the flint-glass. We shall therefore adapt our ge- 



.1013 



=9.872. 



V 

=0.2383. 



Now to obtain all the measures in terms of the focal «eral eq on 
distance P, we have only to divide the measures already 
found by 6.2383, and the quotients are the measures 
wanted. 

«« 4. 2.0166 

Therefore o= — 5“ = 0*3 ^3 ^5 
6.2383 

a'= - - = — 0.31798 

P= - I. 



--f E = o to this 



B £ D 

a of 

condition. 

Therefore let h express this selected ratio of the two 

radii of the crown-glass, making ^ =A (remembering 

always that a is positive and b negative in the case of a 
double convex, and A is a negative number). 

With this condition we have t = “. But when we 
tf a 

make n the unit of our formula of aberration,^ = i. 



If it be intended, that the focal distance of the object- 
glass shall be any number n of inches or feet, we have 
only to multiply each of the above radii by «, and we 
have their lengths in inches or feet. 

Thus we have completed the investigation of the con- 
struction of a double object-glass. Although this was 
intricate, the final result is abundantly simple for prac- 
tice, especially with the assistance of logarithms. The 
only troublesome thing is the preparation of the nume- 
rical coefficients A, B, C, D, E of the final equation. 
Strict attention must also be paid to the positive and ne- 
gative signs of the quantities employed. 

We might propose other conditions. Thus it is na- 
tural to prefer for the first or crown-glass lens such a 
form as shall give it the smallest possible aberration. 
This will require a small aberration of the flint-glass to 
correct it. But a little reflection will convince us that 
this form will not be good. The focal distance of the 
crown-glass must not exceed one-third of that of the 
compound glass ; these two being nearly in the propor- 
tion of d ml — d m io d m'. Therefore if this form be 
adopted, and a be made about ^tb of 6, it will not ex- 
ceed yth of P. Therefore, although we may produce 
a most accurate union of the central and marginal rays 
by opposite aberrations, there will be a considerable 
aberration of some rays which are between the centre 
and the margin. 

It is absolutely impossible to collect into one point 
the whole rays (though the very remotest rays arc united 
with the central rays), except in a very particular case, 
which cannot obtain in an object-glass ; and the small 
quantities which are neglected in the formula which we 
have given for the spherical aberration, produce errors 
which do not follow any proportion of the aperture 
which can be expressed by an equation of a manageable 
form. When the aperture is very large, it is better 
not to correct the aberration for the whole aperture, but 
for about 4 ^® of it. When the rays corresponding to 
this distance are made to coincide with the central rays 
by means of opposite aberrations, the rays which are be- 
yond this distance will be united with some of those 
which are nearer to the centre, and the whole dififusion 
Will be considerably diminished. Dr Smith has illustrated 



Therefore 1 = - — and - = 
a a a 



1 



Now substitute 



this for i In the general equation, and change all the 
signs (which still preserves it =0), and we obtain 



o'* o' 



By this equation we are to find or the radius of 

the anterior surface of the flint-glass. The equation is 
of this form px*^\^q x-l-f=o, and we must again make 

^= - and /= -. Therefore s = and ^ = X 
P p C V/ 

Then,6,.lly, 



It may be worth while to take a particular case of 
this condition. Suppose the crown-glass to be of equal 
convexities on both sides. This has some advantages : 
We can tell with precision whether the curvatures are 
precisely equal, by measuring the focal distance of rays 
reflected back from its posterior surface. These distances 
will be precisely equal. Now it is of the utmost im- 
portance in the construction of an object-glass which is 
to correct the spherical aberration, that the forms be 
precisely such as are required by our formulse. 



In this case of a lens equally convex on both aides 
I . II I ^ 

“ IS = — ~, rr Substitute this value for - in the 
« 6 2 a 

I A B C D ^ , 

general equation -r-— ■ — ■ — U E = o, and 

or a a'* o' ' 

— > — becomes — . Now change all the 
or ^ a 2 ° 

CD A B 

signs, and we have 4- -- — £ ~4 =0,by 

a* a 4-2 

which we are to find o'. This in numbers is 

a* 

0.526 

o' 



Digitized by LjOOQle 




Tele»cope. O.526 



and <==2:^,= 
J.360 
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= 0.3867, 
.4444. Then — l-j'=o.i933j 



■0.6o44=:o. Then .yrs — — 
1.360 
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the final equation ^ , and ^ Telci cope. 

CD A A » 



— °'®374 5 ^ __ =±10.6941 ; so that • 



X (±-U^~ I^) 



and - r= — if 
a 2 * 



\/ i s*^t. 

might here take the particular case of the flinU 
— 0 -^ 93 3=0*094 1- This gives two real roots, viz. being equally concave on both sides. Then be- 

0.8874, and —0.5008. If we take the first, we shall i __ , • 

have a convex anterior surface for the flint-glass, and ~ ^8“^^ concavities 

consequently a very deep concave for the posterior sur- 
face. We therefore take the second or negative root 

0.5008. - M 

We find ' a, before, by the eqnat.on ^,=i+«,= 

+ E = o* This gives and < = -i X 



2 I 

^ = “» = — “ sufficient to put — i« for-i. 



0.1046, which will give a large value of 5^. 



We had 2 =i 
a 2 



and 






and -p- is the same as in the former case, viz. 0.1603. 

Having all these reciprocals, we may find a, A, a', h\ 
and P 5 and then dividing them by P, we obtain finally 
a= 0.3206 
h =r — 0.3206 
0.3201 

**533 
P= I. 

By comparing this object-glass with the former, we 
may remark, that diminishing a a little increases A, and 
in this rppect improves tlie lens. It irJeed has dimi- 
nnhed 6, but this being already considerable, no incon- 
venience attends this diminution. But we learn, at the 
same time, that the advantage must be veiy small j for 
we cannot diminish a much more, without making it as 
small as the smallest radius of the object-glass. This 
proportion is therefore very near the maximum, or best 
possible ; and we know that in such cases, even con- 
siderable changes in the radii will make but small 
changes in the result : for these reasons we are disposed 
to give a strong preference to the first construction, on 
account of the other advantages which we showed to 
attend it. 

As another example, we may take a case which is 
very nearly the general practice of the London artists, 
ihe radius of curvature for the anterior surface of the 
convex crown-glass is |ths of the radius of the posterior 
surface, so that This being introduced into the 

determinate. equation, gives 

a= 0.2938 o' = —0.3443. 

6 =—0.3526 b =. 1. 1474 

As another condition, we may suppose that the second 
or flint-glass is of a determined form. 

This case is solved much in the same manner as the 
former. Taking h to represent the ratio of of and b\ we 

have -= This value being substituted in the 

general equatioDA_l_^__^^E^o^ gives ns 

A B „ C D 

:= o. This gives for 



a* + ^ 



( 1 — //)» I— • 



We imagine that these cases are sufficient for show- 
ing the management of the general equation ; and the 
example of the numerical solution of the first case affords 
instances of the only niceties which occur in the process, 
VIZ. the proper employment of the positive and neirative 
quantities. ° 

We have oftener than once observed, that the formu- 
la IS not perfectly accurate, and that in very large aper- 
tures errors will remain. It is proper therefore, when 
we have obtained the form of a compound object-glass, 
to calculate trigonometrically the progress of the light 

rough It 5 and if we find a considerable aberration, 
either chromatic or spherical, remaining, we must make 
^ch changes in the curvatures as will correct them. 
V\e have done this for the first example j and we find, 
that if the focal distance of the compound object-glass 
be 100 mches, there remains of the spherical aberration 
"^^rly yg-th of an inch, and the aberration of colour is 
over corrected above |ih of an inch. The first aberra- 
tion has been diminished about 6 times, and the other 
about 30 times. Both of the remaining errors will be 
diminished by increasing the radius of the inner surfaces. 

aberration of the crown-glas.s, and 
\yi\\ dimmish the dispersion of the flint more than that of 
the crown. But indeed the remaining error is hardly 
worth our notice. ^ 

Jt is evident to any person conversant with optical 
discussions, that we shall inrprove the correction of the 
spherical aberration by diminishing the refractions. If we 
employ two lenses for producing the convergency of the 
rays to a real focus, we shall reduce the aberration to 
T ”• Iberefore a better achromatic glass will be form- 
ed ot three lenses, two of which are convex and of crown- 
glass. The refraction being thus divided between them 
the aberrations are lessened. There is no occasion to’ 
employ two concave lenses of flint-glass ; there is even 
an advantage in using one. The aberration being con- 
siderable, less of It will serve for correcting the aberra- 
tion of the crown glass, and therefore such a form may 
be selected as has little aberration. Some light is in- 
deed lost by these tivo additional surfaces 5 but this is 
much more than compensated by the greater apertures 
which we can venture to give when the curvature of the 
surface is so much diminished. We proceed therefore to 
T/ie Construction of a Tmple Achromatic Object-glass.^ 

It is plain that there are more conditions to be as- 
sume di 
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Tekicopt-sumed before we can render this a determinate problem, ( . Cj.»l4:i) . 

V— and that the Investigation, must be more intricate. At ^ * m 

the same time, it must give us a much greater variety of »7i^+2 2(w»^-f l)(w — 1) C3/7>^-^2)(m — 1)* 

constructions, in consequence of our having more con- ^ 17/ 

ditions necessary for giving the equation this determi- (3/77^1). 

nate form. Our limits will not allow us to give a full A B ^ 

Our equation now becomes— — — 



the coefficients, is 



account of all that may be done in this method. We 
shall therefore content ourselves with giving one case, 
which will sufficiently point out the method of proceed- 
ing. We shall then give the results in some other eligi- 
ble cases, as rules to artists by which they may construct 
such glasses. 

Let the first and second glasses be of equal curva- 
tures on both sides j the first being a double convex of = 1120.6781. 
croMm-glass, and the second a double concave of ffint- ^ 

glass. ^ n > Ji 

Still making n the unit of our calculus, we have in the 

fiAt place az= — = — o', =4'. Therefore ^ 



This reduced to numbers, by computing the values of 
1.312 1.207 



-0.3257=0. 



o" 

This, divided by 1.312, gives j= — 0.925 an d <= — 
0,24825 — ^^=0.465 i^*=o.2ii6 5 andi^ii^— « 



o" 



=0.46=1=0.6781. 



(:-a. 



I __ I__ 



Therefore the equation 



m ,dm* dm** 



= o becomes «— i -f- -7, =0, or - = 
‘ o" n 



This has two roots, viz. 0.2181 and — 1. 1381. 
The last would give a small radius, and is therefore re- 
jected. 

Now, proceeding with this value of — and the — , we 

get the other radius and then, by means of 1/, we get 
the other radius which is common to the four surfaces. 



I. Let US call this value tf'. 
u 



Tben,by-L = ±. 



/, we get the value of P. 



We have i = m — 1 5 i = — {ml — i) 5 =*<' 

o' o" 

4=^ + 4+^, =01— m' 4- u * (w— i). 



- P ’ P' ' f 

And if we make os'— 01= C, we shall have •p-=»C, 



The radii being all on the scale of which u is the 
unit, they must be divided by P to obtain their value on 
the scale which has P for its unit. This will give us 
a =— ^, = —o' , =5' , =0.53^ 
o"= 1. 215 

^'= —0.3046 

P= 1. 

This is not a very good form, because the last surface 
has too great curvature. 

We thought it worth while to compute the curvatures 
for a case where the internal surfaces of the lenses coin- 
cide, in order to obtain the advantages mentioned on a 
former occasion. The form is as follows : 

The middle lens is a double concave of flint-glass 5 
« 1 • *1 .• y- lens is of crown-glass, and has equal curvatures 

on both sides. The foLwing table contains tbe di- 
mensions of the glasses for a variety of focal distances. 
The first column contains the focal distances in inches 5 
tbe second contains the radii of the first surface in inches 5 
the third contains tbe radii of the posterior surface of 
the first lens and anterior surface of the second 5 and 
tbe fourth column has tbe radii of the three remaining 
surfaces. 



Also— =m— 15 — = m — i — 

(m'— i), =7W — m', =— C'. 

The equality of tbe two curvatures of each lens gives 

and 



. Thereforei= — i, = — 
a 2« a b a! bl ^ 



I 

*‘5'^ 



I 

'IP" 



I 

a" 



col. 2. par. i.j, we obtain the three formulae 
I. - cm* — ^c(2m-|-i)4- 



n* 2 +^{ 2 m*-^iy 



$,cu* 3 m*. 



2(w'-|-i) {m — 1) 

VI* 

cu'* ( 2 »*- 4 -i) 



4m 

■7^ + ( 3 '"' + i) (»»— i) 



o" 



C”«— i)' 

ml 

ctl (m-{-2) 



cd u** 



mol* m 

Now arrange these quantities according as they are 
coefficients of and of or independent quantities. 

Let the coefficient of ^ be A, that of -L b* B, and 
the independent quantity be C, we have 



p 


a 


o' 


b >, A" 


12 


9.25 


6.17 


12.75 


24 


i8*33 


12.25 


25-5 


3 ^ 


27-33 


18.25 


38-«7 


48 


36.42 


24-33 


50.92 


60 


45.42 


30-33 


63.58 


72 


54-5 


36.42 


7 <S -33 


84 


63-5 


43-5 


89. 


96 


72.6 


48-5 


101.75 


108 


81.7 


54-58 


114.42 


120 


90,7 


60.58 • 


127.17 



We have had an opportunity of trying glasses of this 
Construction, and found them equal to any of the same 



c{m-U 2 ') consiruciion, anu touna them equal to any 01 the same 

and Qz=cm*~\ — — 4.x (2m' 4-1) 4- (3m' -4-i) length, although executed by an artist by no means ex- 

"V cellent in his profession as a glass-grinder. This very 

circumitnnee 
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Telescope, circumstance gave us tlie opportunity of seeing tlie good 
efl’ects of interposing a tran.sparent substance between the 
glasses. We put some clear turpentine varnish between 
them, which completely prevented all reflection from 
the internal surfaces. Accordingly these telescopes 
were surprisingly bright 5 and although the roughness 
left by the fir^t grinding was very perceptible by the 
naked eye before the glasses were4iut together, yet 
when joined in this manner it entirely disappeared, even 
when the glasses were viewed with a deep magnifier. 

Tlie aperture of an object-glass of this construction 
of 33 inches focal distance was 3Jth inches, which is 
considerably more than any of Mr Dollond’s that we 
have seen. 

If we should think It of advantage to make all the 
three lenses isosceles, that is, equally curved on both sur- 
faces, the general equation will give the following radii : 

«=-{- 0.639 o' = — 0.5285 o" =r -f 0.6413 
b z=. — 0.639 ^=+0-5^85 — 0.6413 

This seems a good form, having large radii. 

Sliould we choose to have the two crown-glass lenses 
isosceles and equal, we must make 

o=-|- 0.6412 a! ■=. — 0.5227 o'' = 0.6412 

i =1 — 0.6412 ^'=-{-0.5367 = — 0.6412 

This form hardly difiers from the last. 

Our readers will recollect that all these forms proceed 
on certain measures of tlie refractive and dispersive 
powers of the substances employed, which are expressed 
by Wi, m', d fn, and d m' : and we may be assured that 
the formulae are sufficiently exact, by the comparison 
(which we have made in one of the cases) of the result 
of the formula and the trigonometrical calculation of 
the progress of the rays. The error was but 7;\-th of 
the whole, ten times less than another error, which 
unavoidably remains, and will be considered presently, 
These measures of refraction and dispersion were care- 
fully taken j but there is great diversity, particularly 
in the flint-glass. We are well informed that the ma- 
nufacture of this article has considerably changed of 
late years, and that it Is in general less refractive and 
less dispersive than formerly. This must evidently 
make a change in the forms of achromatic glasses. The 
proportion of the focal distance of ihe crown-glasses to 
that of the flint must be increased, and this will occa- 
sion a change in the curvatures, which shall correct the 
spherical aberration. We examined with j^eat care a 
parcel of flint-glass which an artist of this city got. late- 
ly for the purpose of making achromatic object-glasses, 
and also some very white crown glass made in Leith y 
and we obtained the following measures :* 

1.529 = 211=0.648+1. 

1.578 dm^ .219 

We computed some forms for triple object-glasses 
made of these glasses, which we shall subjoin as a spe- 
cimen of the variations which this change of data will 
occasion. 

If all the three lenses are made isosceles, we have 
a = -f 0,796 o' = — 0.474 0^=4- 0.502 
— 0.796 =4- 0.474 = — 0.502 

Or 

o=r 0.504 a =—0.475 o"cr4-0‘793 
b= — 0-504 y 0.475 ^' = — 0.793 
VoL. XX. Part I. 



57 1 TEL 

If the middle lens he isosceles, the two crown glass icle.^copc. 
lenses may he made of the same form and focal distance, v~— 
and placed the same way. This will give us 

a=4"0*7®5 = — 0-475 ""=4-0-705 

6 = — 0.547 i'=+ 0.475 i" = — 0.547 

B. This construction allows a much better form, 
if the measures of refraction and dispersion are the v 

same that we used formerly. For w-e shall liave 

rtrr4"0.628 f/ zr — 0.579 0.628 

* = — 0.749 *'=+ 0-579 *" = — 0.749 

And this is pretty near the practice of the London op- 
ticians. 

We may here observe, upon the whole, that an ama- 
teur has little chance of succeeding in these attempts. 

The diversity of glas.scs, and the uncertainty of the 
workman’s producing the very curvatures which he in- 
tends, is so great, that the object-glass turns out differ- 
ent from our expectation, l^ie artist who makes great 
numbers acquires a pretty certain guess at the remain-' 
ing error j and having many lenses, intended to be of 
one form, but unavoidably differing a little from it, be 
tries several of them with the other two, and finding 
one better than the rest, he makes use of it to complete 
the set. 

The great difficulty in the' construction is to find the 
exact proportion of the dispersive powers of the crown 
and flint-glass. The crown is pretty con.stant ; but 
there are hardly two pots of flint-glass which have the 
same dispersive power. Even if constant, it is diffrcult 
to measure it accurately j and an error in this greatly* 
affects the instrument, because the focal distances of the 
lenses must be nearly as their dispersive powers. The. 
method of examining this circumstance, which we found 
most accurate, was as follows : 

The sun’s light, or that of a brilliant lamp, passed 
through a small bole in a board, and fell on another 
board pierced also with a small hole. Behind this was 
placed a fine prism A (fig. 14.), whidi formed a spec- Kig. 14. 
trum ROV on a screen pierced with a small hole. Be- 
hind this w.is placed a prism B of the substiince under 
examination. The ray which was refiacted by It fell on 
the waH at D, and the distance of its illumination from 
tliat point to C, on which an unrefracted ray would 
have fallen, was carefully measured. This showed the 
refraction of that colour, llicn. In order that we miglit 
be certain that we always compared the refraction of the 
same precise colour by the different prisms placed at B, 
we marked the precise position of the prism A when the 
ray of a particular colour fell on the prism B. This was 
done by an index AG attached to A, and turning with 
it, when we caused the different colours of the spectrum 
formed by A to fall on B. Having examined one prism 
B with respect to all the colours in the spectrum formed 
by A, we put another B in its place. Then bringing A 
to all its former positions successively, by means of a gra- 
duated arch HGK, we were certain that when the in- 
dex was at the same division of the arch it was the very 
ray which bad been made to pass through the first prism 
B in a former experiment. We did not solicitously En- 
deavour to find the very extreme red and violet rays ; 
because, although we did not learn the whole dispersions 
of the two prisms, we learned their proportions, which Is 
the circumstance wanted in the coostrnctioD of achroma- 
K k tic 
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n to attempt ihW by measuring that the ray tvl.idi tvM ojrried by the prism of common 

s ; fur Tve Lnmit be certain of glass to the miadle point B, is carried to a point B con- ^ 

slderabiy nearer to C". 

Let U8 now suppose that, instead of a white spot at 
A, we have a prismatic spectrum AB (fi^* * 3 *)» ^ ^ 

that the prism of common glass is applied as beloi e, im- 



T,iI«scope. tic glasses. It is in yam 

'—v— —' the spectrums themselves 5 tor we cannot 

selecting the verv same colours lor tlie comparison, be- 
cause ihty succeed in an inrensihle gradation. 

The intelligent reader will readily observe, that we 
bave hitherto proceeded on the supposition, that when, 
by means of contrai7 refractions, we have united tlie 
extreme red and violet rays, we have also united all the 
others. But this is quite gratuitous. Sir Isaac Newton 
would, however, have made the same supposition 5 for 
lie imagined that the dififereiit colours divided the spec- 
trum foimed by all substances in the proportions of a 
musical canon. This is a mistake. When a spectrum 
is formed by a prism of crown glass, and another of pre- 
cisely the same length is formed by the side ot it by a 
prl-sm of flint glass, the confine between the green and 
blue will be found precisely in the middle of the first 
spectrum, but in the second it will be considerably 
nearer to the red extremity. In short, difterent sub- 
stance*. do not disperse the colours in the same propor- 
tion. 

The effect of this irrationality (so to call it) of disper- 
sion, will appear plainly, we hope, in the following man- 

yig. 12. ner : Let A (fig. 12.) represent a spot of white solar 
light falling perpendicularly on a wall. Suppose a prisin 
of common glass placed behind the hole through which 
the light is admitted, with its refracting angle facing 
the left hand. It will refract the beam of light to the 
dght, and will at the same time disperse this lieteroge- 
fieous light into its component rays, carrying the ex- 
treme red ray from A to K, the extreme orange from 
A to O, the extreme yellow from A to Y, &c. and 
will form the usual prismatic spectrum ROYGBPVC. 
If the whole length RC be divided into icoo parts, we 
shall have (when the whole refraction AR is small) 
RO very nearly 125, RYz=20o, RG=:333, RB=500 
RP=667, RVrr^yS, and RCmooo j this being the 
proportion observed in the differences of the sines of re- 
fraction by Sir Isaac Newton. 

Perhaps a refracting medium may be found such, that 
a prism made of it would refract the white light from A', 
in the upper line of this figure, in such a manner that a 
s^ctrum R'O'Y'G'B'P'V'C' shall be formed at the same 
distance from A', aud of the same length, but divided 
ill a diflerent proportion. We do not know that suck a 
medium has been found ; but we know that a prism of 
flint-glass has its refractive and dispersive powers so con- 
stituted, that if A'H be taken about one-third of AR, a 
spot of white light, formed by rays falling perpendicu- 
larly at H'y will be so refracted and dispersed that the 
extreme red ray will be carried from H' to R', and tlie 
extreme violet from H' to C', and the intermediate co- 
lours to intermediate points, forming a spectrum resemb- 
ling the other, but having the colours more constipated 
towards R', and more dilated towards C j so that the 
ray which the common glass carried to the middle point 

• Ttn • . ni r .1 ^ 



mediately behind the prism which forms the sptetrum 
AB. We know that this will be refracted sidewise, and 
will make a spectrum ROYGBPC, inclined to the plane 
of refraction in an angle of 45°? drawing the 

perpendicular RC', we have RC'=C'C. 

We also know tliat the prism of flint-glass would re- 
fract the spectrum formed by the first prism on T.HF, in 
such a manner that the red ray will go to R, the violet 
to C, and the intermediate rays to points 0, b, /?, r, 
so situated that (To isp: R'CK of the other figure > y 
is = R'Y' of that figure, GgrrR'G', &.C. These points 
must therefore lie in a curve ^01/gbpvCf which is 
convex towards the axis R'C'. 

In like manner we may be assured that Dr Blair’s 
fluid will form a spectrum R t;' C, concave 

toward R'C. 

Let it be observed by the way, that this i,s a very 
good method for discovering whellu r a medium disperses 
the light in the same proportion with the pri&ni which is 
employed for forming the first spectrum AB or EF. It 
disperses in the same or in a diflerent proportion, accord- 
ing as the oblique spectrum is straight or crooked ; and 
the exact proportion corresponding to each colour ia 
had by measuring the ordinates of the curves R & C or 

ni/t 

Having formed the oblique spectrum RBC by a prism 
of common glass, we know that an equal prism of the 
same glass, placed in acontraiy position, will bring back 
all the rays from the spectrum RBC to the spectrum AB, 
laying each colour on its former place. 

In like manner, having formed the oblique spectrum 
R & C by a prism of flint-glass, we know that another 
prism of flint-glass, placed in the opposite direction, will 
bring all the rays back to the spectrum EHF. 

But having formed the oblique spectrum RBC by a 
prism of common glass, if we place the flint-glass prism 
in the contrary position, it will bring the colour R back 
to £, and the colour C to F ; but it will not bring the 
colour B to H, but to a point 4 , such that B A is equal 
to b H, and 6 B to ^ H. In like manner, the other co- 
lours will not be brought back to the straight line 
EHF, but £0 a curve E h F, forming a crooked spec- 
trum. 

In like manner, the fluids discovered by Dr Blair, 
when employed to bring back the, oblique spectrum RBC 
formed by common glass will bring its extremities back 
to E and F, gnd form the crooked spectrum E A' F ly- 
ing beyond EHF. 

This experiment evidently gives us another method 

p examining the proportionality of the dispersion of 

J 5 ot the spectrum RC is now in a point B' of the spec- different substances. 

to R'. Having, by comrtion glass, brought back the oblique 

Vr iilair hM found, on the otfier band, that certain spectrum formed by common class to its natural place 
1 , particu ar y such as contain the muriatic acid, AB, suppose the original spectrum at AB to contract 
rn V light from gradually ^as Newton has made it to do by meaYis of a 

‘t is plain that the oblique spectrum will also con- 
A" as RC ,s from tract, and so will the second spectrum at AB 5 and it 
A, but having ihe colour more di ated toward R", and will at last coalesce into a white snot. The effect will 



more constipated toward C* than is observed iii RC ) so 



will at last coalesce into a white spot. 

be equivalent to a gradual compreseioa of the whole 

figure, 
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Tcfesfo;»e. figure, l>y which the parallel lines AR and BC gradual- 
-r ly approach, and at last unite. 

In like manner, when the oblique spectrum formed 
by Hint-glass is brought back to EHF by a flint-glass 
prism, and the figure compressed in the same gradual 
manner, all the colours will coalesce into a while spot. 

But when flint-glass is employed to bring back the 
oblique spectrum formed by common glass, it forms the 
crt)oked spectrum E h F. Now let the figure be cora- 
\ pressed. The curve E A F will be doubled down on the 

line H A, and there will be form d a compound spec- 
trum HA, quite unlike the common spectrum, being 
purple or claret-coloured at H by the mixture of the ex 
treme red and violet, and green edged with blue at A by 
the mixture of the green and blue. The fluid prisms 
would in like manner form a spectrum of the same kind 
on the other side of H. 

This is precisely wliat is observed in achromatic ob- 
ject-glasses made of crown-glass and flint : for the re- 
fnetion from A to R corresponds to llie refraction of 
the convex crown-glass *, and the contrary refraction 
from R to £ cori*espond.s to the contrary refraction of 
the concave flint-glass, which still leaves a part of the 
first refraction, producing a convergence to the axis of 
the telescope. It is found to give a purple or wine-co- 
loured focus, and within this a green one, and between 
these an imperfect white. Dr Blair found, that when 
the eye-glass was drawn out beyond its proper distance, 
a star was surrounded by a green fringe, by the green 
end of the spectrum, which crossed each other within 
the focus ; and when the eye-glass was too near the ob- 
ject-glass, the star had a wine-coloured fringe. The green 
rays were ultimately most refracted. i?. We should 
expect the fringe to be of a blue colour rather than a 
grepn. But this is easily explained : The extreme vio- 
let ravs are very faint, so as hardly to be sensible; there- 
fore when a compound glass is made- as achromatic as 
possible to our senses, in all probability (nay certainly) 
these almost insensible violet rays are left out, and per- 
haps the extreme colours which are united are the red 
and the middle violet rays. This makes the green to be 
the mean ray, and therefore the most outstanding when 
the dispersions are not proportional. 

Dr Blair very properly calls-these spcctrums, HA and 
H A', secondary spcctrums ^ aod seems to think that he is 
the first who has taken notice of them. But Mr Clai- 
rault was too accurate a mathematician, and too careful 
an observer, not to be awai'e of a circumstance which 
was of primary consequence to the whole inquiry. He 
could not but observe that the success rested on this very 
particular, and that the proportionality of dispersion was 
indispensably necessary. 

This subject was therefore touched on by Clairault ; 
and fully discussed by Boscuvlch, first in b?s Dissertations 
published at Vienna in 1 759; then in the Comment, Bon^ 
oniensis; and, lastly, in his 0 /;w.vf 7 //< 7 , published in 1785. 
Dr Blair, ill ins ingenious Dissertation on Achromatic 
Glasses, read to the Royal Society of Edinburgh in 1 793, 
seems not to have known of the labours of these writers ; 
speaks of it as a new discovery ; and exhibits some ©f 
the consequences nf this principle in a singular point of 
, view, as .-omething very paradoxical and inconsistent 
with the usually received notions on these subjects. But 
they are by no means so. We are, however, much in- 
debted to bis ingenious researches, and bis successful en- 



deavours to find some remedy for this imperfect:lo»< of Telesoope. 
achromatic gl-asses. Some of his contrivances are ex- 
ceedingly ingenious ; hut had the Doctor consulted 
these writers, he would have saved himself a good deal 
of trouble. 

Bnscovicli show's how to unite the two extremes witfr 
the most outstanding colour of llie secondary ‘Spectrum, 
by means of a tlilrd substance. When we have done 
this, the, abeiration occasioned by the secondary spec- 
triims mu-t be prodigiously diminished; for it is evi- 
der tlv equivalent to the union of the points H and A of 
our figure. Whatever cause produces this must diminisli 
the curvature of the arches E A and A F : but even if 
these curvature , were not diminished, their greatest ordi- 
nates cannot exceed onf -fourth of II A; and we may say, 
without hesitation, that i>y uniting the mean or most 
outstanding ray with the two extremes, the remaining 
dispersion will he as much less than the uncorrected co- 
lour of Dullond’s achromatic glass, as this is less than 
four times the clisperMon of a common object-glass. It 
must therefore he altouetber In^-en^ihle. 

Boscovich asserts, that it is not pnssilde to unite more 
than two colours by the opposite refraction of cwo sub- 
stances, which do not disperse the light in the same pro- 
portions. Dr Blair makes light of this assertion, as be 
finds it made in general terms in the vague and paltry 
extract made hy Priesilty from Boscovich in his Essay 
on the History of Optics; hut had he read this author 
in his own dissertat-ons, he would have seen that he was^ 
perfectly right. Dr Blair, however, has hit on a very 
ingenious and efiectual method of producing this union 
of three colours. In the same way as we con’ect the dL?- 
persion of a concave lens of crown-glass by the opposite 
dispersion of a concave lens of flint-glass, we may cor- 
rect the secondary dispersion of an achromatic convex 
lens by the opposite secondary dlsper-ion of an achroma- 
tic concave lens. But the intelligent reader will ob- 
serve, that this union does not contradict the assertion 
of Boscovich, because it is necessart’/y produced by mean© 
of three refracting substances. 

Tlie most essential service which the public has re- 
ceived at tlie hands of Dr Blair -is the discovery of fluid 
mediums of a proper dispersive power. By composing 
the lenses nf such substances, we are at once freed from 
the irregularities in the refraction and dispersion of flint- 
glass, which the chemists have not been able to free it 
from. In whatever way this glass is made, it consists of 
parts which differ both in refractive and dispersive power; 
and when taken up from the pot, these parts mix in 
threads, which n ay be disseminated through the mass in 
any degree of fineness. But they still retain their pio- 
perlies; and when a piece of flint-glass has been formed 
into a lens, the eye, placed in its focus, secs the whole 
surface occupied fiy glistening threads or broader veins 
running across it. Great rewards have been ofiered for 
removing this defect, but hitherto to no purpose. We 
beg leave to propose the following method: Let the glass 
be reduced to powder, and then melted with a great 
proportion of alkaline salt, so as to make a liquor sili- 
ciim, * When precipitated from this hy an acid, it niu^ 
be in a state of very uniform composition. If again 
melted into glass we should hope that it would lie free 
from this defect ; if not, the case seems to be desperate. 

But by using a fluid medium. Dr Blair rvas freed 
from all this embarrassment ; and he acquired another 
K k J immense 
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finished and if we have mistaken the proportions, all 
our labour is lost. But when fluids are used, it is 
enou;rh that we know nearly the refractions. We suit 
our focal distances to these, and then select our curva- 
ture, so as to remove the aberration of figure, preserv- 
ing the focal distances. 'I'hus, by properly tempering 
the fluid mediums, we bring the lens to agree precisely 
with the theory, perfectly achromatic, and the aberra- 
tion of figure as much corrected as is possible. 

Dr Blairexamlned therefractive and dispersive powers 
of a great variety of substances, and lound great varieties 
in their actions on the dificrent colours. Uhis is indeed 
what every well informed naturalist would expect. There 
is no doubt now among naturalists about the mechanical 
connection of the phenomena of nature j and all are a- 
greed that the cliemical actions of the particles of mat- 
ter are perfectly like in kind to the action of gravita- 
ting bodies j that all these phenomena are the eflects of 
forces like those which we call attractions and repul- 
sions, and which we observe in magnets and electrified 
bodies*, that light is Refracted by forces of the same 
kind, hut difl’erlng chiefly in the small extent of their 
sphere of activity. One who views things In this way 
will expect, that as the actions of the same acid for the 
diifcrcnt alkalies are dlfierent in degree, and as the dif- 
ferent acids have also difTercnt actions on the same al- 
kali, in like manner diftVrent substances difter in tlicir 
general refractive powers, and also in the proportion of 
iheir action on the diflVrent colours. Nothing is more 
unlikely therefore than the proportional dispersion of the 
dift'erent colours by diflerent substances*, and it is sur- 
prising that this inquiry lias been so long delayed.* It is 
hoped that Dr Blair will oblige the public with an ac- 
count of the experiments which he has made. This will 
enable others to co-operate In the Improvement of acliio- 
matlc glasses. We cannot derive much knowledge 
from what he has already published, because it was 
chiefly with the intention of giving a popular, though 
not an accurate, view of the subject. The constructions 
which are there mentioned are not those which he found 
most elfectual, but those which would he most easily un- 
derstood, or demonstrated by the slight theory which is 
contained in the dissertation *, besides, the manner of ex- 
pressing the difterence of refrangihllity, perhaps chosen 
for its paradoxical appearance, does not give us a clear 
notion of the characteristic diflferences of the substances 
examined. Those rays which are uitimalely most de- 
flected from their direction, are said to have become the 
most refrangible by the combination of diflerent sub- 
stances, although, in all the particular refractions by 
which this efiect is produced, they are less refracted 
than the violent light. We can just gather this much, 
that common glass disperses the rays in such a manner, 
that the ray which is in the confine of the green and 
blue occupies the middle of the prismatic spectrum j but 
in glasses, and many other substances, which are more 
dispersive, this ray is nearer to the ruddy extremity of 
the spectrum. While therefore the straight line KC' 
(fig. 13.) terminates the ordinates Oo', YY', G^, &c. 
which represent the dispersion of common glass, the or- 
dinates which express the dispersions of these substances 



C, the light is dispersed, and the violet rays have a shor- 
ter focal distance. If we now apply a concave lens of 
greater dispersive power, the led and violet rays are 
brought to one focus F 5 but the green rays, not being 
so much refracted away from F, are left behind at 
and have now a shorter focal distance. But Dr Blair 
afterwards found that this was not the case w’ith the mu- 
rfatic acid, and some solutions in it. He found that the 
ray which common glass caused to occupy the middle 
of the spectrum was mupli nearer to the blue extremity 
■W'hen refracted by these* fluids. Therefore a concave 
lens formed of such fluids which united the red and vio- 
let rays in F', refracted the green rays tof'. 

Having observed tliis, it was an obvious conjecture, 
that a mixture of some of these fluids'might produce a 
medium, whose action on the intermediate rays should 
have the same proportion that is observed on common 
glass j or that two of them might be found which form- 
ed spectra similarly divided, and yet difi'ering sufliciently 
in dispersive power to enable us to destroy the dispersion 
by contrary refractions, without destroying the whole 
refraction. Dr Blair accordingly found a mixture of so- 
lutions of ammoniacal and mercurial salts, and also some 
other substances, which produced dispersions proportional 
to that of glass, with respect to the diflerent colours. 

And thus has the result of this intricate and laborious 
investigation cqnesponded to his utmost wishes. He has 
prbduced achromatic telescopes which seem as perfect as 
the thing will admit of*, for he has been able to give 
them such apertures, that the incorrigible aberration 
arising from the spherical surfaces becomes a sensible 
quantity, and precludes farther amplification by the 
eye glasses. We have examined one of his telescopes : 
The focal distance of the object-glass did not exceed 17 
inches, and the apejtiire was fully 3^ inches. We view- 
ed some single and double >stars and some common ob- 
jects with this telescope*, and found, that in magnifying 
power, brightness, and distinctness, it was manifestly su- 
perior to one of Mr Dollond’s of 42 inches focal length. 
It also gave us an opportunity of admiring the dexterity 
of the London artists, who could work the glasses with 
such accuracy. We had most distinct vision of a star 
when using an erecting tye-piecc, which made this tele- 
scope magnify more than a hundred times j and we found 
tlic field of vision as uniformly distinct as with Dollond’s 
42 inch telescope magnifying 46 times. The intelligent 
reader must adnilre the nice figuring and centering of 
the very deep eye-glasses which are necessary for this 
amplification. 

It is to he hoped that Dr Blair will extend his view? 
io glasses of diflerent compositions, and thus give us ob- 
ject-glasses which are solid ^ for those composed of fluids 
have inconveniences which will hinder them from com- 
bing into general use, and will confine them to the mu.- 
seums of philosophers. We imagine that anlimonial 
glasses bid fair to answer this purpose, if they could be 
made free of colour, so as to transmit enough of light. 
We recommend this dissertation to the carefuf perusal of 
our readers. Those who have not made themselves 
much acquainted with the delicate and abstruse theory 
of aberrations, will find it exhibited^ in such a popular 

form 
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Telescope, form as will enable them to understand Its general aim ; 
»— and the well-informed reader will find many curious in- 
dications of inquiries and discoveries yet to be made. 

We now proceed to consider the eye-glasses or glasses 
of telescopes. The proper construction of an eye-piece 
is not less essential than that of the object-glass. But our 
limits will not allow us to treat this subject in the same 
dsetali. We have already extende<l this article to a great 
length, because we do not know of any performance in 
the English language which will enable' our readers to 
understand the construction of achromatic telescopes; an 
invention which reflects honour on our country, and has 
completed the discoveries of our illustrious Newton. 
Our readers will find abundant information in Dr 
Smith's Optics concerning the eye glasses, chiefly de- 
duced from Huyghen’s fine theory of aberration (a). 
At the same time, we must again pay Mr Dollond the 
merited compliment of saying, that he was the first who 
made any scientific application of this theory to the com- 
pound eye-plcce for erecting the object. His eye-pieces 
of five and six glasses are very ingenious reduplications 
of Huygben’s eye-pieces of two glasses, and would pro- 
bably have superseded all others, bad not his discovery 
of achromatic object-glasses caused opticians to consider 
the chromatic disi>eraion with more attention, and point- 
ed out methods of correcting it in the cye-piecc without 
any compound eye glasses. They have found that this 
may be more conveniently done with four eye-glasses, 
without sensibly diminishing tbe advantages which 
Huyghens showed to result from employing m.any small 
refractions instead of a lesser number of great ones. As 
this is a very curious subject, we shall give enough for 
making our readers fully acquainted with it, and con- 
tent ourselves with merely mentioning the principles of 
the other rules for constructing an cye-picce. 

Such readers as are less familiarly acquainted with op- 
tical discus.sions will do well to keep in mind the follow- 
ing consequences of the general focal theorem. 

Ffg. 15. If AB (fig. 15.} be a lens, R a radiant point or focus 
of incident rays, and ii the focus of parallel rays coming 
from the opposite side ; then, 

1. Draw the perpendicular a a! to the axis, meeting 
the incident ray in o', and o' A to the centre of the lens. 
The refracted 1 ay .BF is parallel to o' A ; for R o' ; o' A 
(— Rfl : a A) = RB : BF (=RA ; AF), which is 

the focal theorem. 

2. An oblique pencK BP b proceeding from any point 
P which is not in the axis, is collected to the point fy. 
where the refracted ray BF cuts the line PA f drawn 
from P throueh the centre of the lens : for P o': o' A =: 
PB : B /i which is also the focal theorem. 

' The Galilean telescope is susceptible of so little im- 
provement-that we need not employ any time in illus- 
trating its performance. 
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The simple astronomical telescope i» represented in Telescope, 
fig. 16. The beam of parallel rays, inclined to the v— * 

axis, is made to converge to a point G where it forms f'Ja* 
an image of the lowest point of a very distant object. 

Tliese rays decussating from G fall on the cye-glas^s y 
the ray from the lowest point B of the object-glass falls 
on the eye-glass at b ; and the ray from A falls on a ; 
and the ray from the centre O fails on 0, These rays 
are rendered parallel, or nearly so, by refraction through 
the eye-glass, and take the direction 6 1', o I, o i. ,If 
the eye be placed so that this pencil of parallel rays may 
enter it, they converge to a poiiit of the retina, and 
give distinct vision to tire lowest point of the object. It 
appears inverted, because the rays by which we see its 
lowest point come in the direction which in simple vi- 
sion is connected with the upper point of an object. 

They come from above, and therefore are thought to 
proceed from above. We see the point as if situated in 
the direction I 0. In like manner the eye placed at I, 
sees the upper point of the object in the direction IP,, 
and its middle in the direction IE. The proper place 
for the eye is I ; if brought much nearer the glass, or - 
removed much farther from it, some, or the whole, of 
this extreme pencil of rays will not enter the pupil. It 
is is therelore of importance to determine this point. Be- 
caose the eye requires parallel rays for distinct vision, 
it is plain that F must be the principal focus of the eye- 
glass.- Therefore, by the common focal theorem, OF : 

OE = OE : 01 , or OF : FE = OE : El. 

The magnifying power being measured by the mag- 
nitude of the visual angle, compared w'lth the magni- 
tude of the- visual angle with the naked eye, we have 
ol p oIF» , 

oT 5 ~p* o"OF measure of tbe magni lying power., 

m . . OE OF 

Ibis IS very nearly =r Tn-or, -rrr» 

' ' ^ El * 11 



As Uie line OE, joining the centres of the lehses, 
and perpendicular to their surfaces, is called the axis of 
the telescope, so the ray OG is called the axis of the 
oblique pencil, being really the axis of the cone of light 
which has the object-glass for its base. This ray is 
through its whole course the axis of. the oblique pencil ; 
and when its course is determined, the amplification, 
the field of vision, the apertures of the glasses, are all 
determined. For this purpose ^ve have only to consider 
the centre of tbe object-glass as a radical point, and 
trace the process of a ray from this point through the 
other glasses : this will bo tlie axis of some oblique 
pencil. 

It is evident, therefore, that the field of vision de- 
pends on tbe breadth of the eye-glass. Should we in- 
crease this, the extreme pencil will pass through I, 
because O and I are still the conjugate foci of the eye- 
glass. 



(a) While we thus repeatedly speak of the theory of spherical aberration as coming from Mr Huyghens, we 
we must not omit giving a due share of the honour of it to Dr Barrow and Mr James Gregory. The first of these 
authors, in his Optical Lectures delivered at Cambridge, has given every proposition which is employed bv Huy- 
ghens, and has even prosecuted the matter much further. In particular, his theory of oblique slender pencils is of 
immense consequence to the perfection of telescopes, by showing the methods for making the image of an extended 
surface as flat as possible. Gregory, too, has given all the fundamental propositions in his Oplica Promota, But 
Hnyghens, by taking tbe subject together, and treating it in a system,, has greatly simplified it : and his manner of 
viewing the principal parts of it is incomparably more perspicuous than tbe performances of Barrow and Gregory. 
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Telescope, gitiss. On the other hand, the an^le resolved on for 
* -y- .* the extent or field of vision gives the breadth of the 

eye-glass. 

We may here observe, by the way, that for all opti- 
cal instruments there must be two optical figures consi- 
dered. The first shows tlie progress of a pencil of rays 
coming from one point of the object. Ihe various fo- 
cuses of this pencil show the places of the different 
images, rtal or virtual. Such a figure is formed by 
the three rays AG a i, OG 0 1 , BG h t, 

TI19 second shows the progress of the axes of the 
•different pencils proceeding through the centre ot the 
-object-glass. The focuses of this pencil of axes show 
the places where an image of the object glass is formed j 
and this pencil determines the field ot vision, the aper- 
tures of the lenses, and the amplification or magnifying 
power. The three rays OG 0 1 , OFEI, OHPl, form 
this figure. 

See also fig. 24. where the progress of both sets of 
pencils is more diversified. 

The perfei^lon of a telescope is to represent an object 
in its proper shape, distinctly magnified, with a great 
field of vision, and sufficiently bright. But there are 
limits to all these qualities ; and an increase of one of. 
them, for the most part, diminishes the rest. The 
brightness depends on the aperture of the object-glass, 
and will increase in the same proportion (because Of 
will always be to AB in the proportion of EF* to FO), 
till the digmeter of the emergent perlcil is equal to that 
of the pupil of the eye. Increasing the object-glass 
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Q^tisque traclata nitescere posse 
Desperat relinquit. 

This subject must, however be considered. The 
image at GF of a very remote object is not a plain sur- 
face perpendicular to the axis of the telesco|>e, but is 
nearly spherical, having O for its centre. If a number 
of pencils of parallel rays crossing each oilier in 1 fall 
on the ej e-glass, they will form a picture on the oppo- 
site bide, in the focus F. But this picture will by do 
mean^i be flat, nor nearly so, but vciy concave towards 
E. Its exact form is of most difficult investigation. 
The elements of it are given by Dr Banow ; and we 
have given the chief of them in the article Optics, 

' when considering the foci of infinitely slender pencils 
of oblique rays. Therefore it is impossible that the 
picture formi d by the object glass can be seen distinctly 
in all its paits by the eyt-glass. Even if it were flat, 
the points G and H (fig. 16.) are loo far from the cye-f^* 
glass when the middle F is at the p oper distance for 
distinct vision. When, therefore, the telesco^ is so 
adjusted that we have distinct vision of the middle of 
the field, in order to sec the margin distinctly we niU't 
push in the eye-glass : and having so done, the middle 
of the field becomes indistinct. When the field of vision 
exceeds 1 2 or 1 5 di grees, it is not possible by any con- 
trivance to make it tolerably distinct all ov< r \ and we 
must turn the telescope successively to the different parts 
of the field that we may see them agreeably. 

The cause of this indistinctness is, as we have alre.idy 



any more, can send no more light into the eye. But -said, the shortness of the lateral foci of lateral and ob- 



Fig. t' 



we cannot make the emergent pencil nearly so large 
as this when the telescope magnifies much ^ tor the great 
aperture of the object-glass produces an indistinct image 
at GF, and its indistinctuess is magnified by the eye- 

A great field of vision is incompatible with the true 
shape of the object ; for it is not strictly true that all 
rays flowing from O are refracted to I. Those rays 
which go to the margin of the eye glass cross the axis 
between £ and I \ and therefore they cross it at a 
greater angle than if they passed through I. Now had 
they really passed through 1, the object would have been 
represented in its due proportions. Therefore since the 
angles of the marginal parts are enlarged by the aberra- 
tion of the eye-glass, the marginal parts themselves will 
appear enlarged, or the object appear distorted. Thus 
a chess-board viewed through a reading glass appears 
drawn out at the corners, and the straight lineiVare all 
changed into curves, us is represented in fig. i8. 

The circumstance which most peremptorily limits 
the extent of field is the necessary distinctness. If the 
vision be indistinct, it is nsele.ss, and no ether quality 
can compensate this defect. The distortion is very in- 
Gonsiderahle in much larger angles of vision than we can 
admit, and is unworthy of the attention paid to it by 
optical writers. They have been induced to take notice 
of it, because the means of correcting it in a consider- 



lique pencils refracted by the eye-glass. The oblique 
pencil A G fl, by which an eye placed at I secs the 
point G of the image, is a cone of light, having a cir- 
cular base on the eye-glass; of which circle is one 
of the diameters. There is a diameter perpendicular 
to this, which, in this figure, is represented by the point 
0. Fig. 17. represents the base of the cone as seen by Fig. 17- 
an eye placed in the axis of the telescope, with the ob- 
ject-glass as appearing behind it. The point b is form- 
ed hy a ray which comes from the lowe.st point B of the 
object-glass, and the point a is illuminated by a ray 
from A. 'riuJ point c at the right band of the circular 
base of this cone of light came from the point C on the 
left side of the object-glass ; and the light comes to d 
from D. Now the laws of optics demonstrate, that the 
rays which come through the points c Rudd are more 
convergent after refraction than the, rays which come 
through a and b The analogies, therefore, which as- 
certain the foci of rays lying in planes passing through 
the axis do not determine the foci of the others. Of 
this we may be .sensible by looking throogh a lens to 
a figure on which are drawn concentric circles crossed 
by radii.' When the telescope is so adjusted that we 
see distinctly the extremity of one of the radii, we shall 
not see distinctly the circumference which crosses the 
extremity with equal distinctnes.«, and vice versa. This 
difference, however, between the foci of the rays 



' , uiuiriTTuce, nowever, oeiween me lOCi 01 me my® 

able degree are attatnable, and afford an opportunity of which come through a and.^, and those which come 
exb^hitii.g their knowledge ; whereas the ipdistiiirtutfFs through r and d, is not considerable in the fields of vi- 
Y * subject of most sion, which are otherwise admissible. But the same dif- 
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difficult discussion, and has hithertg haffied all tfieir 
eflforla to express by any inteih Jble or manageable for- 
muise. j 



Rion, which are otherwise admissible. But the same c 
fercnce of foci obtains also with res|)cct to the dispersion 
of lifffit, and is more retmrkable. Both d’Alembert 
and Euler have attempted to introduce it into their for- 
mulae; 
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Telescope, mula *, bat they have made tliein useless for any prac- 
' tical purpose by their inextricable complication. 

This mnst serve as a general indication of the diffi- 
culties which occur in the construction of telescopes, 
even although the object-glass were perfect, foiming an 
image without the smallent confusion or distortion. 

There is yet another difficulty or imperfection. The 
rays of the pencil a G b, when refracted through the 
eye-glass, are also separated into their component co- 
lours. The edge of the lens must evidently perform the 
office of a prism, and the white ray G b will be so dis- 
persed that if bi be the path of its red ray, the violet 
ray, which makes another part of it,, will take such a 
cour'-e b n that the angle t* bn will he nearly -g-Vtli of 
G' b P, The ray G a passing through a part of the lens 
whose surfacc.s are less inclined to each other, will be 
le.s.s refracti d, and will be less dispersed in the same pro- 
portion very nearly. Therefore the two violet rays will 
be very nearly parallel when the two red raj's are ren- 
dered parallel. 

Hence it must happen, that the object will appear 
bordered with coloured fringes. A black line seen near 
the margin on a white ground, will have a ruddy and 
orange bolder on the outside.and a blue border within : 
and this confusion is altogether independent on the ob- 
ject-glass, and is so much the greater as the visual angle 
b 1£ is greater. 

Such are the difficulties: They would be unsurmouot- 
able were it not that some of them are so connected 
that, to a certain extent, the diminution of one is ac- 
companied by a diminution of the other. What are cal- 
led the caustic curves are the geometrical loci of the 
foci of infinitely slender liencils. Consequently the 
point G is very nearly in the caustic formed by a beam 
oflight consisting of rays parallel to I 0, and occupying 
the whole surface of the eye-glass, because the pencil of 
rays which are collected at G is very small. Any thing 
therefore that diminishes the mutual ipclination of the 
adjoining rays, puts their concourse farther off. Now 
this is precisely what we want : for the point G of the 
image formed by the object-glass is already beyond the 
ibcus of the oblique slender pencil of parallel rays i a 
and i' b; and therefore, if we could make this focus go 
a little farther from a and 6, we shall bring it nearer to 
G, and obtain more distinct vision of this point of the 
object. Now let it be recollected^ that in moderate re- 
fractions through prisms, two rays which are inclined to 
each other in a small angle are, after refraction, inclin- 
ed to each other in the same angle. Therefore, if we 
can diminish the aberration of the ray of, ®*' ol, or 
b we diminish their mutual inclination ; and conse- 
quently the mutual inclination of the rays Go, Go, G^, 
and therefore lengthen the focus, and get more dis- 
tinct vision of the point G. Therefore we at once cor- 
rect the distortion and the indistinctness: and this is the 
aim of Mr Huyghen’s great principle of dividing the 
refractions. 

The general method is as follows : Iiet 0 be the ob- 
* 9 * ject-glass (fig 19.) and E the ^e-glass of a telescope, 
and F their common focus, and FG the image formed 
by the object-glass. The proportion of their focal dis- 
tances is*^supposed to be such as gives a-s great amagni- 
fying power as the perfection of the object-glass will 
admit. Let Bl be the axis of the epiergcnt pencil. It 



is known by the focal theorem that GE is pdVuIlel to Fckicop<». 
Bl : therefore B(iE is the whole refraction or deflec- < 
tion of (he ray OIIB from its former dii*ectioo. Let 
it be proposed to diniini^ih the' aberrations by dividing 
this into two parts by mean.** of two glasses D and e, so 
as to make the ultimate angle of vision bic equal to 
BIE, and thus retain the same magnifying power and 
visible field. Let it be proposed to divide it into tbe 
parts BGC and CGE. 

Fr<An G draiv any line GD to the axis towards O j 
and draw the perpendicular DH, cutting OG in II ; 
draw H c parallel to GC, cutting GD in^; draw g/ 
perpendicular to the axis, and g e parallel to G£ j draw 
e b perpendicular to the axis j draw D 2 parallel to GC, 
and di perpendicular to the axis. 

Then if thei*e be placed at D a lens whose focal dis* 
tance is D^, and another at e whose focal distance is 
ej'f the thing is done. The ray OH will be refracted 
into H bf and this into b 1, parallel to BI. 

The demonstration of this construction is so evident 
by means of tlie common focal theorem, that we need 
not repeat it, nor the reasons for its advantages. 

We have the same magnifying j>ower, and the same 
field of vision ^ we have less aberration, and thereforo 
lesR distortion and indistinctness •, and this is brought 
about by a lens HD of a smaller aperture and a great- 
er focal distance than BE. Couseqnently, if we are 
contented with the distinctness of the margin of the 
field with a single eye-glass, we may gieatly increase 
the field of vision ^ for if we increase DH to the size 
of £B we shall have a greater field, and much greater 
distinctness in the margin ; because HD is of a longer 
focal distance, and will bear a greater aperture, pre- 
serving the same distinctness at the edge. On this 
account the glass HD is commonly called the Field- 
glass, 

It must be observed here, however, that although 
the distortion of the object is lessened, there is a real 
distortion produced in tbe image f g. But this, when 
magnified by tbe glass c, is smaller than tbe distortion 
produced by the glass E, of greater aperture and shor- 
ter focus, on the undistorted image GF. But because 
there is a distortion in the second image f gy this Con- 
struction cannot be used for tbe telescopes of astronomi- 
cal quadrants, and other graduated instruments ; be- 
cause then eqnal divisions of the micrometer would not 
correspond to equal angles. 

But the same construction will answer in this case by 
taking the point D on that side of F which is remote - 
from O (fig. 20.)». This is the fortp now employed in 
tbe telescopes of all graduated instruments. 

The exact proportion In which tbe distortion and the 
indistinctness at tbe edges of the field are diminished by* 
this construction, depends on tlie proportion in which 
die angle B&£ is divided by GC ; and is of pretty dif- 
ficult investigation. But it ue^er deviates far (never 
•}>(b in optical instroments) from the proportion of the 
squares of tbe angles.. We may, without any sensible 
error, suppose it In this proportion. This gives us a . 
practical rule of easy recollection, and. of most exten- 
sive use.. When we would diminish an aberration by- 
dividing the whole refraction into two parts, we shall do- 
it roost effect uully by making them equal. Inlike man- 
ner, if we divide it into three parts by means of two ad- 
ditional! 
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„onc tHtlonal glasses, we must make each r= | of the whole j cus of violet rays, and DF : D/= D ^ : D « 28 : 27 Telmopc. 

^'and so on fora greater number. nearly, or in a given ran^^ w - 1 ' ^ 

This useful problem, even when limited, as we have Ihe problem is therefore reduced to this, Jo draw 
done, to equal refractions. Is as yet indeterminate ; that from a point I) in the line CG a line D 5, which shall 
is, susceptible of an infinity of solutions : for the point be cot by the lines PR and PV in the given ratio. 

- ' 1 at pica- The following consti*uctIon naturally offers itself ; 






D, where the field-glass is placed, was taken at plea- 
sure j yet there must be situations more proper than 
others. The aberrations which produce distortion, and 
those which produce indistinctness, do not follow the 
same proportions. To correct the indistinctness, we 
should not select such positions of the lens HD as will 
give a small focal distance \o b e $ that is, we should 
not remove it very far from 1 '. Huyghens recommends 
the proportion of 3 to 1 for that ol the focal distances 
of the lens HD and e A, and says that the distance D e 
should be 2 F c*. This will make e i riz \ e and 
will divide the whole refraction into two equal parts, 
us any one will readily see by constructing the com- 
mon optical figure. Mr Short, the celebrated impro- 
ver of reflecting telescopes, generally employed this 
qiroportlon •, and we shall presently see that it is a very 
good one. 

It has been already observed that the great refi ac- 
tions which take place on the eye-glasses occasion very 
considerable dispersions, and disturb the vision by frin- 
ging every thing with colours. To remedy this, achro- 
matic eye-glasses may be employed, constructed by the 
rules already delivered. This construction, however, is 
incomparably more intricate than that of object-glasses : 
for the equations must involve the distance of the radiant 
point, and be more complicated : and this complication 
is immensely increased on account of the great obliquity 
of tlie pencils. 

Most fortunately the Huyghenian construction of an 
eye-piece enables us to correct this dispersion to a great 
degree of exactness. A heterogeneous ray is dispersed at 
H, and the red ray belonging to it falls on the lens b e 
at a greater distance frorfi the centre than the violet ray 
coming from H. It will therefore be less refracted 
ten's pan'bus) by the lens b c.; and It is possible that 
the difl’erence may be such that the red and violet rays 
dispersed at H may be rendered parallel at b, or even 
a little divergent, so as to unite accurately with the red 
ray at the bottom of the eye. How this may be effect- 
ed, by a proper selection of the places and figures of the 
lenses, will appear by the following proposition, which 
we Imagine is new, and not inelegant. 

Let the compound ray OP (fig. 21.) be dispersed by 
-- the lens PC *, and let PV, PR belts violet and red rays, 
cutting the axis in G and g. It is^ required to place an- 
other lens RD in their way,. so that the emergent rays 
R r, Vu, shall be parallel. 

Produce the incident ray OP to Z. The angles ZPR, 

!^R 

27 

the intersections Gand g- with the axis. ’ Let F be the 
focus of parallel red light coming through the lens RD 
in the opposite direction. Then (by the common opti- 
cal theorem), the perpendicular F ^ will cut PR in such 
a point that g F will be parallel to the enn*.rgent ray 
Rr, and to V v. Therefore if g D cut PV in w, and 



ZPV, are given, ^nd RPV is nearly = 



Make GM ; g M in the given ratio, and draw MK pa- 
rallel to P g. Throogh oni/ point D of CG draw the 
straight line PDK, cutting MK. in K. Join GK, and 
draw" D ^ parallel to KG. This will solve the problem j 
and, diawing 5 F perpendicular to the axis, we shall 
have F for the focus of the lens RD for parallel red 
rays. 

The demonstration Is evident : for MK being parallel 
to Pgr, we have GM ig’MrzGK : HK, — g D : tt D 
zzFD / D, in the ratio required. 

This problem admits of an infinity of solutions^ be- 
cause the point D may be taken anywhere in the lii>e 
CG. It may therefore be subjected to such conditions 
as may produce other advantages. 

1. It may be restricted by the magnifying power, or 
by the division which we choose to make of the whole 
refraction which produces this magnifying power. Thus, 
if we have resolved to diminish the aberrations by mak- 
king the two refractions equal, tve have determined the 
angle R r D. Therefore draw GK, making the angle 
AIGK equal to that which the emergent pencil must 
make with the axis, in order to produce this magnify- 
ing power. Then draw MK parallel to P g*, meeting 
GK in K. Then draw PK, cutting the axis in D, and 
D 5 parallel to GK, and ^ F perpendlculartoiheaxls. D 
is the place, and DF the focal distance of the eye-glass. 

2. Particulai circumstances may cause us to fix on a 
particular place D, and we only want the focal distance. 
In this case the first construction suffices. 

3. We may have determined on a certain focal di- 
stance DF, and the place must be determined. In thii 
case let 

GF ; F 5 =r I : tan. G 

^ C : /« = i: w, m being = 

/ " • fg = Ian- 

then OF : f g tan. g : m tan. G 

then GY—^fg : GF = tan. g — t?i tan. G : tan. g 

or Gg--f-F / : GF =: tan. g — m tan. G : tan. g ; 

and GF =G e -J-F f — and is 

tan. g — m tan. G 

therefore given, and the place of F is determined ; and 
since FD is given by supposition, D is deteimined. 

The application of this problem -to our purpose is dif- 
ficult,. if we take it in the most general terms j but the 
nature of the thing makes such limitations that it be- 
comes very easy. In the case of the dispersion of light, 
the angle GP^ is so small that MK may he drawn pa- 
rallel to PG without any sensible enor. If the ray OP 
were parallel to CG, then G would be the focus of the 
lens PC, and the point M would fall on C j because the 
focal- distance of red rays Is to that of violet rays in the 
same proportion for every lens, and therefore CG : Cg 
=DF : Dyi Now, in a telescope which magnifiescon- 
fiiderably, the angle at the object-glass is very small, 
and CG hardly exceeds the focal distance j and CG i* 



‘V’’? ^ ‘h* proportion 'of 28 to 27. 

(also by the common theorem) the pomt /for the fb- We may therefore draw through CXBg- 22.) a line CKr,. ... 



parallel 
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Telescope, parallel to PG j then draw GK' perpendicular to tl:e 
' axis of the lenses, and join PK^ j draw K'BE parallel 
to CG, cutting PK in B j draw BHI parallel to GK, 
cutting GK.' in H : Join HD and PK. It is evident 
that CG is bisected in F', and that K'B=r2F'D: also 
K'H : HGrrK'B : BE, =CD : DG. Therefore DH 
is parallel to CK', or to PG. But because PF'rrF'K', 
PD is =r DB, and IH=HB, Therefore 5 DrrHB, 
and FD=K'B, =r 2 F'D 5 and FD is bisected in F'. 

Therefore CD=;^£±— • 

2 

That is, in order that the eye-glass RD may correct 
the dispersion of the Eeld-glass PC, t/ie distance between 
them must he equal to the half sum of their focal distances 
very nearly. More exactly, the distance between them 
must be equal to the half sttm of the focal distance of the 
eye-glass, and the distance at which the field-glass would 
form an image af the object-glass. For the point G is 
the focus to which a ray coming from the centre of the 
object-glass is refracted by the field-glass. 

This is a very simple solution of this important pro- 
blem. Huyghens’s eye-piece corresponds with it ex- 
actly. If indeed the dispersion atP is not entirely pro- 
duced by the refraction, but perhaps combined with 
some previous dispersion, the point M (fig. 21.) will not 
coincide with C (fig. 22.), and we shall have GC • 
to GM, as the natural dispersion atP to the dispersion 
which really obtains there. This mav destroy the equa- 

tion CD= 

2 

Thus, in a manner rather unexpected, have we free<l 
the eye-glasses from the greatest part of the efiect of dis- 
persion. We may do it entirely by pushing the eye- 
glass a little nearer to the field-glass. This will render 
the violet rays a little divergent from the red, so as to 
produce a perfect picture at the bottom of the eye. But 
by doing so we have hurt the distinctness of the whole 
picture, because F is not in the focus of RD. We re- 
medy this by drawing both glasses out a little, and the 
telescope is made perfect. 

This improvement cannot be applied to the con- 
Fig.'io. struction of quadrant telescopes, such as fig. 20. Mr 
Ramsden has attempted it, however, in a very ingenious 
way, which merits a place here, and is also instructive 
in another way. The field-glass HD is a plano- 
convex, with its plane side next the image GF. It 
is placed very near this image* The consequence of 
this disposition Is, that the image GF produces a verti- 
cal image gf which is much less convex towards the 
glass. He then places a lens on the point C, where 
the red ray would cross the axis. The violet ray will 
pass on the other side of It. If the focal distance of 
this glass be f c, the vision will be distinct and free 
from colour. It has, however, the inconveniency of 
obliging the eye to be close to the glass, which is very 
troublesome. 

This would be a good construction for a magic- Ixn- 
thom, or for the object-glass of a solar microscope, or 
indeed of any compound microscope. 

We may presume that the reader is now pretty fami- 
liar with the different circumstances which must be con- 
sidered in the construction of an eye-piece, and proceed 
VoL. XX. Part I. 
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to consider those which must be employed to erect the Tcleicopa. 
object. ^ '— V 

This may be done by placing the lens which receives 
the light from the object-glass in such a manner, that a 
second image (inverted with respect to the first) maybe 
formed beyond it, and this may be viewed by an eye- 
glass. Such a construction is represented in fig. 23. 

But, besides many other defects, it tinges the object pro- 
digiously with colour. The ray 0 d is dispersed at d 
into the red ray d r, and the violet dv, v being farther 
from the centre than r, the refracted ray t; t/ crosses r r' 
both by reason of spherical aberration and its greater re- 
frangibility. 

But the common day telescope, invented by F.Rheita, 
has, in this respect, greatly the advantage of the one 
now described. The rays of compound Hght are dis- 
persed at two points. The violet ray in its course falls 
without the red ray, but is accurately collected with 
it at a common focus, as we shall demonstrate by and 
by. Since they cross each other in the focus, the violet 
ray must fall within the red ray, and be less refracted 
than if it Imd fallen on the same point with the red 
ray. Had It fallen there it would have separated from 
it ; but by a proper diminution of its refraction, it is 
kept parallel to it, or nearly so. And this is one ex- 
cellence of this telescope: when constructed with three 
eye-glasses perfectly equal, the colour is sensibly dimi- 
nished, and by using an eye-glass somewhat smaller, It 
may be removed entirely.— We say no more of it at 
present, because we shall find its construction included 
in another, which is still more perfect. 

It is evident at first sight that this telescope may 
be improved, by substituting for the eye-glass the 
Huyghenian double eye-glass, or field-glass and eye-glass 
represented in fig. 19. and 20.; and that the first 
of these may be improved and rendered achromatic. 

This will require the two glasses efwn^ |T ^ to he in- 
creased from their present dimensions to the size of a 
field-glass, suited to the magnifying power of the tele- 
scope, supposing it an astronomical telescope. Thus we 
shall have a telescope of four eye-glasses. The three 
first will be of a considerable focal distance, and two of 
them will have a common focus at b. But this is const- 
derably different from the eye-piece of four glasses which 
are now used, and arc far better. We are indebted for 
them to Mr Dollond, who was a mathematician as well 
as an artist, and in the course of his research discovered 
resources which had not been tbonght of. He had not 
then discovered the achromatic object-glass, and’ was 
busy in improving the eye-glasses by dimini.-lung their 
spherical aberration. His first thought was to make the 
Huyghenian addition at both the images of the day te- 
lescope. This suggested to him the following eye-piece 
of five glasses. 

Fig. 24. represents this eye-piece, but there is not fig. *4. 
room for the object glass at its proper distance. A pen- 
cil of rays coming from the upper point of the object is 
made to converge (by the object-glass) to G, where it 
would form a picture of that part of the object. But it 
is intercepted by the lens A <7, and its axis is bent to- 
wards the axis of the telescope in the direction a b. At 
the same time, the rays which converged to G converge 
tog, and there is formed an inverted picture of the ob- 
ject titgf The axis of the pencil is again refracted at 
f LI b. 
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Telescope. crosses the axis of the telescope in H, is reiraeted 
> again at r, at </, and at e, and at last crosses the axis in 
I. The rays of this pencil, diverging from are made 
less diverging, and proceed as if they came from g', in 
the line Bgg', The lens c C causes them to converge 
to^, in the line G" Cg'. The lens f/D makes them 
converge still more to G", and there they form an erect 
picture G" F'' j diverging from G", they are rendered 
parallel by the refraction at c. 

At H the rays are nearly parallel. Had the glass 
B 6 been a little farther from A, they would have been 
accurately sa, and the object-^ass, with the glasses A 
and B, would have formed an astronomical telescope 
with the Huyghenian eye- piece. The glasses C, D, 
and £, are intended merely for bending the rays back 
again till they again cross the axis in I. The glass C 
tends chiefly to diminish the great angle BH^; and 
then the two glasses D and £ are another Huyghenian 
eye- piece. 

The art in this construction lies in the proper adjust- 
ment of the glasses, so as to divide the whole bending of 
the pencil pretty equally among them, and to form the 
last image in the focus of the eye-glass, and at a proper 
distance from the other glass. Bringing B nearer to A 
would bend the pencil more to the axis. Placing C 
farther from B would do the same thing ) but this would 
be accompanied with more aberration, because the jrays 
would fall at a greater distance from the centres of the 
lenses. The greatest bending is made at the field-glass 
. D ) and we imagine that the telescope would be im- 
proved, and made more distinct at the edges of the field, 
by employing another glass of great focal distance be- 
tween C and D. 

There is an image formed at H of the object-glasses, 
and the whole light passes through a small circle in this 
place. It is usual to put a plate here pierced with a 
hole which has the diameter of this image, A second 
image of the object-glass is formed at I, and indeed 
wherever the pencils cross the axis. A lens placed at 
H makes no change in any of the angles, nor in the 
magnifying power, and aflects only the place where the 
images are formed. And, on the other hand, a lens 
placed atyj or F", where a real image is formed, makes 
no change in the places of the images, but affects the 
mutual inclination of the pencils. This affords a ie- 
source to the artist, b^ which he may combine properties 
which seem incompatible. 

The aperture of A determines the visible field and all 
the other apertures. 

avoid forming a real image, such tafg, or 
F I on or very near any glass. For we cannot see 
this image without seeing along with it every particle of 
dust and every scratch on the glass. We see them as 
making part of the object when the image is exactly 
on the glass, and we see them confusedly, and so as 
^ confuse the object, when the image is near it. 
l?or wheii the image is on or very near any glass, the 
pencil of light occupies a very small part of its surface, 
and a particle of dust intercepts a great proportion 

It IS plain that this construction will not do for the 
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Also the interposition of the glass C makes it diflicultTelcMopc. 
to correct the dispersion. ' 

By proper reasoning from the correction in the 
Huyghenian eye-piece, we are led to the best construc- 
tion of one with three glasses ^ which we shall now con- 
sider, taking it in a particular form, which shall make 
the discussion easy, and make us fully masters of the 
principles which lead to a better form. Therefore let 
PA (fig. 25.) be the glass which first receives the light fig. 25. 
proceeding from the image formed by the object-glass, 
and let OP be the axis of the extreme pencil. This is 
refracted into PR, which is again refracted into Rr by 
the next lens B r. Let b be the focus of parallel rays of 
the second lens. Draw P B r. We know that A b : 
b B=;PB : B r, and that rays of one kind diverging 
from P will be collected at r. But if PR, PV be a red 
and a violet ray, the violet ray will be more refracted 
at V, and will cross the red ray in some intermediate 
point g of the line R r. If therefore the first image had 
been formed precisely on the lens PA, we should have a 
second image at J'g free from all coloured fringes. 

If the refractions at P and R are equal (as in the 
common day telescope), the dispersion at V must be 
equal to that at P, or the angle v V r=VPR. But we 
have ultimately RPV : R r V=BC : AB, (=B biAb 
by the focal theorem). Therefore g^ r : g r V, (or 
grigV, or Cf : /B)=rB ^ : A A, and AB : A b=: 

Rr : Rg-. 

This shows by the way the advantage of the common 
day telescope. In this ABr=2 A b, and therefore fh 
the place of the last image which is free from coloured 
fringes. But this image will not be seen free from colour- 
ed fringes through the eye-ghiss C r, if y* be its focus: 

For had gr^ g v been both red rays, they would have 
been parallel after refraction^ hut^w being a violet 
ray, will be mure refracted. It will not indeed be so 
much deflected from parallelism as the violet ray, which 
naturally accompanies the red ray to r, because it falls 
nearer the centre. By computation its dispersion is di- 
minished about yth. 

In order that g v may be made parallel to g* r after 
refraction, the refraction at r must be such that the dis- 
persion corresponding to it may be of a proper magni- 
tude. How to determine this is the question. Let the 
dispersion at g he to the dispersion produced by the re- 
fraction at r ( which is required for producing the in- 
tended magnifying power) as l to 9. Make 9 : 1= 

: CD, aad draw the perpendicular 
D r' meeting the refracted ray r r' in 7’'. Then we know 
by the common focal theorem, that ify^ be the focus of 
the lens C r, red rays diverging from g will be united 
in H. But the violet ray g v will be refracted into v 1/ 
parallel to rr'. For the angle vr'r : vgr^ (ulti- 
mately) y*C ; CD, =9 : I, Therefore the angle vr^ r 
is equal to the dispersion produced at r, and therefore 
equal to r' v 1/, and v 1/ Is parallel to r r*, 

by this we have destroyed the distinct vision of 
the image formed at J'g^ because it is no longer at the 
focus of the eye-glass. But distinct vision will be re- 
stored by pushing the glasses nearer to the object-glass. 

This makes the rays of each particular pencil more di- 
vergent after refraction through A, but scarcely make* 

My change in the directions of the pencils themselves. 

Thus the image comes to the focus /*y and makes no 
sensible change iu the dispersions. 

In 
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Telescope. common day telescope, the first Image is form- 

< •»> ed in the anterior focus of the first eye-glass, and the 

second image is at the anterior focus of the last eye- 
glass. If we chau^e this last for one of half the focal 
distance, and push in the eye-piece till the image form- 
ed by the object-glass is half way between the first eye- 
glass aiid its focus, the last image will be formed at 
the focus of the new eye-glass, and the eye-piece will 
be achromatic. This is easily seen by making the 
usual computations by the focal theorem. But the vi- 
sible field is diminished, because we cannot give the 
sane aperture as before to the new eye-glass \ but we 
can substitute for it two eye-glasses like the former, 
placed close together. This will have the same focal 
distance with the new one, and will allow the same 
aperture that we had before. 

On these principles may be demonstrated the correc- 
tion of colour iu eye-pieces with three glasses of the fol- 
lowing construction. 

Let the glasses A and B be placed so that the poste- 
rior focus of the first nearly coincides with the antrrior 
focus of the second, or rather so that the anterior focus 
of B may be at the place where the image of the ob- 
ject-glass is formed, by which situation the aperture 
necessary for transmitting the whole light will be the 
smallest possible. Place the third C at a distance from 
the second, which exceeds the sum of their focal di- 
stances by a space wliich is a third proportional to the 
distance of the first and second, and the focal distance 
of the second. The distance of the first eye-glass from 
the object-glass must be equal to the product of the 
focal distance of the first and second divided by tbeir 
sum. 

Let O 0, A a, B b, C c, the focal distances of the 
glasses, be O, a, b, c. Then make AB = nearly $ 

BC = A c -f- ; OA=: The amplification 

or magnifying power will be = ~ ; the equivalent eye- 
glass = ^ ; and the field of vision = 3438' X 

Aperture of A 
foe. dist. ob. gl.' 

These eye-pieces will admit the use of a micrometer 
at the place of the first image, because it has no distor- 
tion. 

Mr Dollond was anxious to combine this achromatism 
of the eye- pieces with the advantages which he had 
found in the eye-pieces with five glasses. This eye-piece 
of three glasses necessarily has a very great refracciun 
at the glass B, where the pencil which has come from 
the other side of the axis must be rendered again conver- 
- gent, or at least parallel to it. This occasions consider- 
able aberrations. This may be avoided by giving part 
of this refraction to a glass put between the first and 
second, in the same way as he has done by the glass B 
put between A and C in his five glass eye-piece. But 
this deranges the whole process. His ingenuity, how- 
ever, surmounted this difficulty, and he made eye-pieces 
of four glasses, which seem as perfect as can be desired. 
He has uot published his ingenious investigation j and 
we observe the London artists work very much at ran- 
dom, probably copying the proportions of some of his 
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best glasses, without understanding the principle, and Telescope, 
therefore frequently mistaking. We see many eye- ^ — v 
pieces which are far from being achromatic. We ima- 
gine therefore that it will be an acceptable thing to 
the artists to have precise instructions how to proceed, 
nothing of this kind having appeared in our language, 
and the investigations of Euler, d'Alembert, and even 
Boscovich, being so abstruse as to be inaccessible to 
all but experienced analysts. We hope to render it 
extremely simple. 

It is evident, that if we make the rays of different 
colours unite on the surface of the last eye-glass but 
one, commonly called the Jield-g/ass, the thing will be 
done, because the dispersion from this point of union 
will then unite with the dispersion produced by this 
glass alone ; and this increased dispersion may be cor- 
rected by the last eye-glass in the way already shown. 

Therefore let A, B (fig. 26.) be the stations which Fig. t 6 , 
we have fixed on for the first and second eye-glasses, in 
order to give a proper portion of the whole refraction 
to the second glass. Let b be the anterior focus of B. 

Draw PB r through the centre of B. Make A ^ : 5 B 
r=AB : BK. Draw the perpendicular K r, meeting 
the refracted ray in r. We know by the focal theo- 
rem, that red rays diverging from P will converge to 
r/ but the violet ray PV, being more refracted, will 
cross Rr in some point g. Diawing the perpendicular 
yfor the proper place of the field-glass." Let 
the refracted ray B r, produced backward, meet the 
ray OP coming from the centre of the object-glass in 
O. Let the angle of dispersion RPV be called p, and 
the angle of dispersion at V, that is, r V 1;, be t;, and 
the angle V r R be r. 

It is evident that OR : OV=zp : v, because the dis- 
persions are proportional to the sines of the refractions, 
which, in this case, are very nearly as the refractions 
themselves. 






Then v =; 



mp ; also p : r BK ; AB, rr ^ B : A b, and r:np, 

Ab Ab . , 

or making r=n p; therefore v : rrr/» : «, 

p B A b -p . , 

= 0 = 



The angle Rgr V V r-j-g r V rr/> . m -f- n;and 
RgrV : Rri;= Rr ; R^, orn-|-« ; «=Rr: Rg^, and 

Rfi-— Rr — - — . But R r is ultimately rr BK = AB 
* w /I 

^ B AB _ . « AB_ n n 

Ab~ 



Therefore Rg-rr X 

n m-Yit tn •f-n 



and By'rr 



A B 



AB 



This value of B/ is evidently rr i B X 
Now b B being a constant quantity while the gla&s B is 

. . • I ® TP 

the same, the place of union vanes with H 

we remove B a little farther from A, we increase AB, 
and p B, and A A, each by the same quantity. This evi- 
dently diminishes B f. Oa the other hand, bringing 
B nearer to A increases Bf, If we keep the distance 
between the glasses the same, but increase the focal di- 
stance b B, we augment B because this change aug- 
L 1 2 ments 
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Telescope, merits tli6 numerator and diminidies the denominator of 

1 ^BxAB 

the fraction 



/iB-l-Ai' 

In this manner we can unite the colours at what di- 
stance we please, and consequently can unite them in 
the place of the intended field-glass, from which they 
will diverge with an increased. dif^perslon, viz. with the 
dispersion competent t o the refraction produced there, 
and the dispersion Hr" conjoined. 

It only remains to determine the proper focal di- 
stances of the field-glass and eye-glass, and the place of 
the eye-glass, so that this dispersion may be finally cor- 
rected. 

This is an Indeterminate problem, admitting of an Iii- 
finity of solutions. We shall limit it by an equal divi- 
sion of the two remaining refractions, which are neces- 
sary in order to produce the intended magnifying power. 
This construction has the advantage of diminishing the 
aberration. Thus we know the two refractions, and« 
the dispersion competent to each j it being nearly 
of the refraction. Call this q. The whole dispersion 
at the field-glass consists of y, and of the a ngle K g’ V of 
fig. 19. which we also know to be =ryiX»*+«« €all 
their sum s, 

Hg. ay. Let fig. 27. represent this addition to the eye-piece." 

Cg is the field-glass conring in the place oifg of fig. 26. 
and Rg to is the red ray coming from the glass BR. 
Draw g s parallel to the intended emergent pencil from 
the eye-glass •, that is, making the angle Csg with the 
axis correspond to the intended magnifying power. Bi- 
sect this angle by the line g K. Make sg : g qzizs : y, 
and draw ^K, cutting Cg in t. Draw cutting 

g A; in and the axis in D. Draw ) d and D r perpen- 
dicular to the axis. Then a lens placed in D, having 
the focal distance D will destroy the dispersion at the 
lens g c, which refracts the ray g w into g r. 

Let g t; be the violet ray, making the angle tig 
It is plain, by the common optical theorem, that g r 
will be refracted into rr* parallel to i D. Draw g D 
meeting r r', and join vr*. By the focal theorem two red 
pays g rg v,- will be united in r'. But the violet ray gv 
will he more refracted, and will take the path v t/, ma- 
king the angle of dispersion r' v 11=7, very nearly, be- 
cause the dispersion at v does not sensibly differ from 
that at r. Now, in the small angles of refraction which 
obtain in optical instruments, the angles rr* v^rgv are 
very nearly as gr and rr', or as gD and D r', or as 
CD and DT ; which, by the focal theorem, are as C ^ 
and rfD: that is, Drf : dczzrgv : rr'ti. ButDrf: rfC 
=D 5 : ^ i, t=sg : g “5 : q. But rg ; there- 
fore rr' v=q,=zr' vv'^ riiA Vi/ is parallel to rr', and 
the whole dispersion at g is corrected by^the lens D r. 
The focal distance Cc of Cg is had by drawing C» 
parallel to Kg, meeting Rg in *, and drawing »c per- 
pendicular to the axis. • 

It is easy to see that this (not inelegant) construction 
18 n^ limited to the equality of the refractions wgr, 
Krr'. In whatever proportion the whole refraction w^s 
IS divided, we always can tell the proportion of thedis-, 
pereions which the two refractions occasion at g and r 
^d can therefore find the values of . and y. Indeed this 
wlution includes the problem in p. 266. col. 2. par. olt. ; 
-but It bad not occurred to us till the present occasion. 



Our readers will not he displeased with this variety of rdwaope. 
resource. ... » 

The intelligent reader will see, that in this solution 
some quantities and ratios are assumed as equal which 
are not strictly so, in the same manner as in all the ele- 
mentary optical theorems. The parallelism, however, 
of V i/ and r r' may be made accurate, by pushing the 
lens Dr nearer to Cg, or retiring it from it. We may 
also, by pushing it still nearer, induce a small diver- 
gency of the violet ray, so as to produce accurate vision 
in the eye, and may thus make the vision through a 
telescope more perfect than with the naked eye, where 
dispersion is by no means avoided. It would therefore 
be an improvement to have the eye-glass in a sliding 
tube for adjustment. Bring the telescope to distinct 
vision 5 and if any colour be visible about the edges of 
the field, shift the eye-glass till this colour is removed. 

The vision may now become indistinct : but this is cor- 
rected by shifting the place of the whole eye-piece. 

We have examined tiigonometrically the progress of 
a red and a violet ray through many eye-plcces of Dol- 
lond's and Rarasden's best telescopes j and we have 
found in all of them that the colours are united on or 
very near the field-glass j so that we presume that «r 
theory somewhat analogous to ours has directed the in- 
genious inventors. We meet with many made by other 
artists, and even some of theirs, where a considerable 
degree of colour remains, sometimes in the natural or- 
der and often in the contrary order. This must hap- 
pen in the hands of mere imitators, ignorant of prin- 
ciple. We prjsRuroe that we have now made this prin- 
ciple sufficiently plain. 

Fig. 28. represents the eye-piece of a very fine spy- Fig. 
glass by Mr Ramsden ; the focal length of its object- 
glass is 8^ inches, with iTvth of aperture, 2® 05^ of vi- 
sible field, and 15.4 magnifying power. The distances 
and focal lengths are of their proper dimensions, but tlie 
apertures are \ larger, that the progress of a lateral 
pencil might be more distinctly drawn. The dimensions 
are as follow : 



Foe. lengths Ao=:a775 B^m.025 Ccm.oi Drf=:o.79- 
Distances ABzri.iS BC=i.83 CDm.105. 

It is perfectly achromatic, and the colours arc united, 
not precisely at the lens C^, but about ,’^th of an inch 
nearer the eye-glass. 

It is obvious that this combination of glasses may he 
used as a microscope j for if, instead of the image formed 
yy the object-glass at FG, we substitute a small object, 
illuminated from behind, as in compound microscopes y 
and if we draw the eye-piece a very small way from this 
object, the pencils of parallel rays emergent from the 
eye-glass D will become convergent to very distant 
points, and will there form an inverted and enlarged 
picture of the ohjeet, which may he viewed by a Huy- 
ghenian eye-piece j and we may thus get high magnify- 
ing powers without using very deep glasses. We tried 
the eye-piece of which we have given the dimensions in 
this way, and found that it might be made^ to magnify 
180 times with very great distinctness. '^Vhen used as 
the 'magnifier ofa solar microscope, it infinitely •surpasses 
every thing we have ever seen. The picture formed by 
a solar microscope is generally so indistinct, that it is fit 
only for amusing ladies j hut with this magnifier it seem- 
ed 
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Telei cope. ed perfectly sharp. We tliereforo recommend this to 
^ the artists as a valuable article of their trade. 

The only thing which remains to be considered in the 
theory of refracting telescopes is the forms of the differ- 
ent lenses. Hitherto we have had no occasion to con- 
sider any thing hut their focal distances 5 hut their aber- 
rations depend greatly 011 the adjustment of their forms 
to their situations. When the conjugate focuses of a 
lens are determined by the services which it is to per- 
form, there is a certain form or proportion between the 
curvatures of their anterior and posterior surfaces, which 
will make their aberrations the smallest possible. 

It is evident that this proportion is to be obtained by 
making the fluxion of the quantity within the paren- 
thesis in the formula at the top of col. 2. p. 248. equal to 
nothing. When this is done, we obtain this formula foro, 
the radius of curvature for the anterior surface of a lens. 



where m is the ratio oi tlie 



I 4m-|-4 

a 2 m-[_4 ’^2(w-J-4)r’ 
sine of incidence to the sine of refraction, and r is the 
distance of the focus of incident rays, positive or nega- 
tive, according as they converge or diverge, all measur- 
ed on a scale of which the unit is m, = half of the radi- 
us of the equivalent isosceles lens. 

It will be sufffciently exact for our purpose to suppose 



w=:— , though it is more nearly 
2 ° •'20 



r 3 * 



T 1 • I A 

In this case— =r — 

a 7 






_ 42r-f-7o 
49 r 



Therefore t 



49 r 



42r-l-70 



Andi 

b 






As an example, let it be required to give the radii of 
curvature in inches for the eye-glass 6 e of page 262* 
col. I. par. 4. which we shall suppose of 14 inches focal 
distance, and thater (=rr) is 34th inches. 

The radius of curvature for the equivalent isosceles 

lens is 1.5, and its half is 0.75. Therefore r~ , 

0.75 

49X5 _245 _ 

42x5+70’ 280’ 



= 5 j and our formula is err- 



0.875 5 -a 1 =^, and A=2i2i. = 7. 

o a ’ 0-875 0.125 ' 

These values are parts of a scale, of which the unit is 
0.75 inches. Therefore 

e, in inches, =ro.875X 0.7 c, =ro.6c52C 
b, in inches, =7 x 0.75, =S-‘^S- 

And here we must observe that the posterior surface is 
concave : for ^ isa positive quantity, because I — oisa 
positive quantity as well as a ; therefore the centre of 
sphericity of both surfaces lies beyond the lens. 

And this determination is not very different from the 
usual practice, which commonly makes this lens a plane 
convex with its flat side next the eye : and there will 
not be much diflerence in the performance of these two 
lenses ; for in all cases of maxima and minima, even a 
pretty considerable change of the best dimensions does 
not make a sensible change in the result. 

The same consideration leads to a rule which is very 
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s*^n\ple* and suflSciently exact for ordinary situations* Teiescope.. 
This is to make the curvatures such, tliat tlie incident ^ -y ■ » 
and emergent pencils may be nearly equally inclined- 
to the surfaces of the lens. Thus in the eye-piece with 
five glasses, A and B should be most convex on their 
anterior sides j C should be most convex on the posteri- 
or side 5 D should be nearly isosceles-; and E nearly 
. plano-convex. 

^ But this is not so easy a matter as appears at first 
sight. The lenses of an eye-piece have not only to bend 
the several pencils of light to and from the axis of the ' 
telescope ; they have also to form images on the axes^ 
of these pencils. These ofloices frequently require op- 
posite forms, as mentioned in par. 3^. col. 2. p.. 261. 

Thus the glass A, fig. 28. should be most convex on the 
side next the object, that it may produce little distortion S’Ik- 2S. 
of the pencils. But it should be most convex next the 
eye, that it may produce distinct vision of the image 
FG, which is very near it. This image should have Us 
concavity tamed' towards A, whereas it is towards the 
object-glass. We must therefore endeavour to make the- 
vertical image yg* flatter, or even convex. This requirei 
a glass very flat before and convex behind. For similar 
reasons the object-glass of a microscope and the simple 
eye-glass of an astronomical telescope should he formed 
the same way. 

This is a subject of most difficult discussion, and re*- 
quires a theory which few of our readers would relish j 
nor does our limits afford room for it. The artists are 
obliged to grope their way. The proper methml of ex- 
periment would be, to make eye-pieces of large dimen- 
sions, with extravagant apertures to increase the aberra- 
tions, and to provide for each station A, B, C, and D, 
a number of lenses of the same focal distance, but of dif- 
ferent forms ; and we would advise making the trial 
in the way of a solar microscope, and to have two eye- 
pieces on trial at once. Their pictures can be formed 
on the same screen, and accurately compared ; whereas 
ft is diflicult to keep in remembrance the performance 
of one eye-piece, and compare it with another. 

We have now treated the theory of refracting tele- 
scopes with considerable minuteness, and have perhaps 
exceeded the limits which some readers may think rea- 
sonable. But we have long regretted that there is not 
any theory on this subject from which a curious person 
can learn the improvements which have been made since 
the time of Dr Smith, or an artist learn how to proceed 
with intelligence in bis profession. If we have accom- 
plished either of these ends, we trust that the public 
will receive our labours with satisfaction. 

We cannot add any thing to what Dr Smith has de- 
livered on the theory of reflecting telescopes. There ap-^ 
pears to be the same possibility of correcting the aber- 
ration of the great speculum by the contrary aberration 
of a convex small speculum, that we have practised in 
the compound object-glass of an achromatic refracting 
telescope. But this cannot be, unless we make the ra- 
dius of the convex speculum exceedingly large, which 
destroys the magnifying power and "'the brightness. 

This therefore must hc given up. Indeed their per- 
formance, when well executed, does already surpass ail 
imagination. Dr Herschel has found great advantages 
in what he calls the yront vteiu^ not using a plane mir- 
ror to throw the pencib to one side.. But this cannot 

be 
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Telescope, be practised in any but telescopes so large, that the loss 
\ .1 of light, occasioned by the interposition of the observer’s 

head, may be disregarded. 

Nothing remains but to describe the mechanism of 
some of the most convenient forms. 

To describe all the varieties of shape and accommo- 
dation which may be given to a telescope, would be a 
task as trifling as prolix. The artists of London and of 
Paris have racked their inventions to please every fancy, 
and to suit every purpose. We shall content ourselves 
with a few general maxims, deduced from the scientific 
consideration of a telescope, as an instrument by which 
the visual angle subtended by a distant object is greatly 
magnified. 

The chief consideration is to have a steady view of 
the distant object. This is unattainable, unless the axis 
of the instrument be kept constantly directed to the 
same point of it : for when the telescope is gently shifted 
from its position, the object seems to move in the same 
or in the opposite direction, according as the telescope 
inverts the object or shows it erect. This is owing to 
the magnifying power, because the apparent angular 
motion is greater than what we naturally connect with 
the motion of the telescope. This does not happen 
when we look through a tube without glasses. 

All shaking of the instrument therefore makes the 
object dance before the eye j and this is disagreeable, 
and hinders us from seeing it distinctly. But a tremu- 
lous motion, however small, is infinitely more prejudicial 
to the performance of a telescope, by making the object 
quiver before us. A person walking in the room pre- 
vents 11s from seeing distinctly j nay, the very pulsation 
in the body of the observer, agitates the floor enough to 
produce this effect, when the telescope has a great mag- 
nifying power: For the visible motion of the object is 
then an imperceptible tremor, like that of an harpsi- 
chord wire, which produces an effect precisely similar 
to optical indistinctness j and every point of the object 
is diffused over the whole space of the angular tremor, 
and appears coexistent in every part of this space, just as 
a harpsichord wire does while it is sounding. The more 
itipid this motion is, the Indistinctness is the more com- 
plete. Therefore the more firm and elastic and well 
bound together the frame-work and apertures of our 
telescope is, the more hurtful will this consequence be. 
A mounting of lead, were it practicable, would be pre- 
ferable to wood, iron, or brass. This is one great cause 
of the indistinctness of the very finest reflecting teles- 
copes of the usual constructions, and can never be totally 
removed. In the Gregorian form, it is hardly possible 
to damp the elastic tremor of the small speculum, carried 
by an arm supported at one end only, even though the 
tobe were motionless. We were witnesses of a great 
improvement made on a four feet reflecting telescope, 
by supporting the small speculum by a strong plate of 
lead placed across the tube, and led by an adjusting 
screw at each end. But even the great mirror may vi- 
brate enough to produce indistinctness. Refracting te- 
lescopes are free from this inconveniency, because a small 
angular motion of the object-glass round one of its own 
diameters has no sensible effect on the image in its fo- 
cus. Thev are affected only by an angular motion of 
telescope or of the eye-glasses. 

Ibis single consideration gives us great help towards 

3 



judging of the merits of any particular apparatus. We Telewope. 
should study it in this particular, and see whether its ^ — y ■> 
form makes the tube readily susceptible of such tremu- 
lous motions. If it does, the firmer it is and the more 
elastic it is, the worse. All forms therefore where the 
tube is supported only near the middle, or where the 
whole immediately or remotely depend on one narrow 
joint, are defective. 

Reasoning in this way, we say with confidence, that 
of all the forms of a telescope apparatus, the old fashion- 
ed simple stand represented in fig. 29. is by far the best, 
and that others are superior according as the disposition 
of the points of support of the tube approaches to this. 

Let the pivots A, B, be fixed in the lintel and sole of a 
window. Let the four braces terminate very near to 
these pivots. Let the telescope lie on the pin Y rest- 
ing on the shoulder round the eye-piece, while the far 
end of it rests on one of the pins l, 2, 3, &c. j and let 
the distance of these pins from F very little exceed tho 
length of the telescope. The trembling of the axis, even 
when considerable, cannot affect the position of the 
tube, because the braces terminate almost at the pivots. 

The tremor of the brace CD does as little barm, because 
it is nearly perpendicular to the tube. And if the ob- 
ject-glass were close at the upper supporting pin, and 
the focus at tbe lower pin F, even the bending and 
trembling of the tube will have no effect on its optical 
axis. The instrument is only subject to horizontal tre- 
mors. These may be almost annihilated by having a 
slender rod coming from a hook’s joint in the side of 
the window, and passing through such another joint 
close hy the pin F. We have seen an instrument of this 
form, having AB parallel to the earth’s axis. The 
whole apparatus did not cost 50 shillings, and we find 
it not in the least sensible manner affected by a storm of 
wind. It was by observations with this instrument that 
the tables of the motions of the Georgium Sidus, pub- 
lished in the Edinburgh Transactions, were constructed, 
and they are as accurate as any that have yet appear- 
ed. This is an excellent equatorial. 

But this apparatus is not portable, and it is sadly de- 
ficient in elegance. The following is the best method 
we have seen of combining these circumstances with tbe 
indispensable requisites of a good telescope. 

The pillar VX (fig, 30.) rises from a firm stand, and 
has a horizontal motion round a cone which completely 
fills it. This motion is regulated by a rack-work in 
the box at V. The screw of this rack -work is turned 
by means of the handle P, of a convenient length, and 
the screw may be disengaged by tbe click or detent V, 
when we would turn the instrument a great way at once. 

The telescope has a vertical motion round the joint Q 
placed near the middle of tbe tube. The lower end of 
the tube is supported by the stay OT. This consists of 
a tube RT, fastened to the pillar by a joint T, which 
allows the stay to move in a vertical plane. Within 
this tube slides another, with a stiff motion. This tube 
18 connected with the telescope by another joint O, also 
admitting motion in a vertical plane. The side M of 
this inner tube is formed into a rack, in which works a 
pinion fixed to the top of the tube RT, and turned by 
the flat finger- piece R. The reader will readily see the 
advantages and the remaining defects of this apparatus. 

It is very portable, because the telescope is easily disen- 
gaged from it, and the legs and stay fold up. If the 

joint 
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Tdeccojit. joint Q were iaimediately under A, it would be much 
» Freer from all tremor in the vertical plane. But no- 
thing can hinder other tremors arising from the long 
pillar and the thi'ee springy legs. These communicate 
all external agitatioos with great vigour. The instru- 
ment should be set on a stone pedestal, or, what is bet- 
ter, a cask filled with wet sand. This pedestal, which 
necessity perhaps suggested to our scientific navigators, 
is the best that can be imagined. 

Fig. 31. Fig. 31. is the stand usually given to reflecting tele- 
scopes. The vertical tube FBG is fastened to the tube 
by finger screws, which pass through the slits at F and 
G. This arch turns round a joint in the head of the 
.divided pillar, and has its edge cut into an oblique rack, 
which is acted on by the horizontal screw, furnished 
with the finger-piece A. This sciew turns in a hori- 
zontal square frame. This frame turns round a horizon- 
tal joint in the off-side, which cannot be seen in this 
view. In the side of this frame next the eye there is a 
finger-screw a, which passes through the frame, and 
presses on the round horizontal plate D. By screwing 
down this finger-screw, the frame is brought up, and 
presses the horizontal screw to the rack. Thus the ele- 
vation of the telescope is fixed, and may be nicely 
changed by the finger applied to A, and turning this 
screw. The horizontal round plate D moves stiffly 
round on another plate of nearly equal diameter. This 
under plate has a deep conical hollow socket, which is 
nicely fitted by grinding to a solid cone formed on the 
top of the great upright pillar, and they may be firmly 
fixed in any position by the finger-screw £. To the 
under plate is fastened a box r, containing a horizontal 
screw C, which always works in a rack cut in the edge 
of the upper plate, and cannot be disengaged from it. 
When a great vertical or horizontal motion is wanted, 
the screws a and £ are slacked, and by tightening them 
. the telescope may be fixed in any position, and then any 
small movements may be given it by the fingerplates A 
and C. 

This stand is very subjeat to brisk tremor, either from 
external agitation of the pedestal, or from the immedi- 
ate action of the wind ; and we have seldom seen dis- 
tinctly through telescopes mounted in this manner, till 
one end of the tube was pressed against something that 
was very steady and unelastic. It is quite astonishing 
what a change this produces. We took a very fine te- 
lescope made hy Janies Short, and laid the tube on a 
great lump of soft clay, pressing it firmly down into it. 
Several persons, ignorant of our purpose, looked through 
it, and read a table of logarithms at the distance of 310 
yards. We then put the telescope on its stand, and 
pointed it at the same object ; none of the company 
could read at a greater distance than 235 yards, al- 
though they could perceive no tremor. They thought 
the vision as sharp as before ; but the incontrovertible 
proof of the contrary was, that they could not read at 
such a distance. 

If the round plates were of much greater dimensions ; 
and if the lower one, instead of being fixed to the pillar, 
were supported on four stout pillars standing on another 
plate \ and if the vertical arch had a horizontal axis 
turning on two upright frames firmly fixed to the upper 
plate — the instrument would be much freer from tre- 
mor. Such stands were made formerly \ but being much 
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more bulky and inconvenient for package, they have Telescope, 
gone into disuse. < i— » 

The high magnifying powers of Dr Herschel\ tele- 
scopes made all the usual apparatus for their support ex- 
tremely imperfect. But his judgment, and bis inge- 
nuity and fertility in resource, are as eminent as his 
philosophical ardour. He has contrived for his reflect- 
ing telescope stands which have every property that 
can be desired. The tubes are all supported at the two 
ends. The motions, both vertical and horizontal, are 
contrived with the utmost simplicity and firmness. We 
cannot more properly conclude this article than with a 
description oF his 40 feet telescope, the noblest monu- 
ment of philosophical and of princely munificence that 
the world can boast of. 

Fig. 32. represents a view of this instrument in a me- 
ridional situation, as it appears when seen from a con- 
venient distance by a person placed to the south-west of 
it. The foundation in the ground consists of two con- 
centric circular brick walls, the outermost of which is 
42 feet in diameter, and the inside one 2l feet. They 
are two feet six inches deep under ground 5 two feet 
three inches broad at the bottom, and one foot two 
inches at the top ; and are capped with paving stones 
about three inches thick, and twelve and three quarters 
broad. The bottom frame of the whole apparatus rests 
upon these two walls by twenty concentric rollers III, 
and is moveable upon a pivot, which gives a horizontal 
motion to the whole apparatus, as well as to the tele- 
scope. 

The tube of the telescope, A, though very simple io 
its form, which is cylindrical, was attended with great 
difficulties in the construction. This is not to be won- 
dered at \ when its size, and the materials of which it is 
made, are considered. Its length is 39 feet four inches \ 
it measures four feet ten inches in diameter ^ and every 
part of it is of iron. Upon a moderate computation, 
the weight of a wooden tube must have exceeded an 
iron one at least 3000 pounds^ and its durability would 
have been far inferior to that of iron. It is made of 
rolled or sheet iron, which has been joined together 
without rivets, by a kind of seaming well known to 
those who make iron funnels for stoves. 

Very great mechanical skill is used in the contri- 
vance of the apparatus by which the telescope is sup- 
ported and directed. In order to command e%-ery alti- 
tude, the point of support is moveable ^ and its motion 
is effected by mechanism, so that the telescope may be 
moved from its most backward point of support to the 
most forward, and, by means of the pulleys GO sus- 
pended from the great beam H, be set to any altitude, 
up to the very zenith. The tube is also made to rest 
with the point of support in a pivot, which permits it to 
be turned sidewise. 

The concave face of the great mirror is 48 inches of 
polished surface in diameter. The thickness, which is 
equal in every part of it, remains now about three 
inches and a half*, and its weight, when it came from 
the cast was 2118 pounds, of which it must have lost a 
small quantity in polishing. To put this speculum into 
the tube, it is suspended vertically by a crane in the 
laboratory, and placed on a small narrow carriage, 
which is drawn out, rolling * upon planks, till it 
comes near the hack of the tube^ here it is again 

suspended 
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Tl»e method of ob^CTriof by tbii tekseope is by •hat 

Dr Hencbel calU tU fnni cuuc ; the obserrer beii^ 
placitd in a ieat C, fft^Vuded at ibe ^ of i^ wilh h» 
back towards lb<; oi»ject he riewa- *1 be^ is oo small 
speculom, but ibe nugnibcrs axe applie<l immediately to 
tbe sm aVal image. 

- yr«n ibe opening of tbc telescope, near the place of 
the eve-fitass, a speaking pipe loos down to the bottom 
of :./t tabe, where it goe§ into a taming point ; and af- 
ter ‘ertial otUer inflectioos, it at length divides into 
two branches, ooc going into the observatory D, and 
the other into the work-room E. By means of the 
speaking pipe the ctwr. muni cations of the observer are 
conreved lo the assistant in the observatory, and the 
workfxu.n is directed to perform the required motions. 

In tbc obecrvalory is placed a valoable sidereal time- 
piece, made by Mr Sheitoo. Close to it, and of the 
same height, U a polar disunce- piece, which has a dial- 
piate of the same dimensions with the time-piece : this 
piece may be made to show polar distance, zenith di- 
stance, declination, or altitode, by setting it differently, 
'fhe time and polar distance pieces are placed so that 
the assistants sit before them at a table, with the speak- 
ing pipe rising between them ; and in this manner ob- 
servations may be written down very conveniently. 

This noble instrument, with proper eye-glasses, raag- 
niBes above 6ooo tiroes, and is the largest that has ever 
been made. Such of oor readers as wish for a fuller ac- 
count of the machine^ attached to it, viz. the stairs, 
ladders, and platform B, may have recourse to the se- 
cond part of the Transactions of the Royal Society for 
1 795 j in which, by means of 1 8 plates and 63 pages of 
letter-press, an ample detail is given of every circum- 
stance relating to joiner's work, carpenter's work, and 
smith's work, which attended the formation and erection 
of this telescope. It was completed on August the 28th 
X 789, and on the same day was the sixth satellite of Sa- 
turn discovered. 

TELL, William, an illustrious Swiss patriot, chief 
instrument of the revolution which delivered the Swiss 
cantons from the German yoke in 1307. Grisler, the 
governor of these provinces for the emperor Albert, ha- 
ving ordered him, under pain of death, to shoot at an 
apple placed on the head of one of bis children; he bad 
the dexterity, though the distaoce was very considerable, 
to strike it off without hitting the child. The tyrant, 
perceiving he bad another arrow concealed under his 
cloak, asked him for what purpose ? To which he bold- 
ly replied, “ To have shot you through the heart, if I 
bad had the misfortune to kill my son." The enraged 
governor now ordered him to be banged ; but his fel- 
low-citizens, animated by his fortitude and patriotism, 
flew to arms; attacked and vanquished Grisler, who was 
ahot to death by Tell ; and the association for the inde- 
pendency took place that instant. 

TeLt-TWe, a name sometimes given to the Perpe- 
tual-LoG. See that article. 

TELLER, an officer of the exchequer, in ancient 
records called tallier. There are four of these officers, 
wbo^ duty is to receive all sums due to the king, and 
to give the cl^k of the pells a bill to charge him there- 
:wilh. They likewise pay all money due from the king, 
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by warrant from the aoditor of the receipt ; and make 
weekly and yearly books both of their receipts and pay- 
ments, which they deliver to the lord treasurer. 

TELLINA, a genus of shell-fUh. See CoNCHO- 
LOCr Index. 

TEMiSSA, a large town in Africa, about 120 
miles north-east of Mourzouk, the capital of Fezzao. 
Here the caravan of pilgrims from Borneo and Nigri- 
tla, which takes its departure from Mourzouk, and 
travels by the way of Cairo to Mecca, usoaliy provides 
the stores of corn and dates, and dried meat, that are 
requisite for its dreary passage. 

TEMPE, in Ancient GeogropA^, a roost pleasant 
place or valley of Thessaly. That it was there, appears 
from the epithets of Thessalica (Livy), Ti^rrxoAx^Ovid). 
The doubts respecting the situation of this celebrated 
valley have been completely removed by Dr Clarke, 
who found its name in a Roman inscription on the face 
of tbe rock. It is the narrow and sleep defile throngh 
which the Peneus escapes from the Thessalian plain. 
This defile is formed by Mount Olympus on the north, 
and Mount Ossa on tlie south. It is richly wooded, 
while lofty precipices present their bare fionts of va- 
rious colours, amidst the trees. The village of Ampe- 
lakia, celebrated for its manufacture of Turkey red^Vm 
within this valley on the sooth side. Tbc Peneus, ac- 
cording to Pliny, running down between Ossa to tbe 
south and Olympus to the north for 500 stadia, is for 
half that space navigable : in tbe direction of this 
course lies what is called Tempe^ extending in length 
for five miles, in breadth for about an acre and a half, 
with gentle convexities rising on the right and left 
hand. Within glides tbe pure stream of the Peneus, 
charming in the grass on its banks, and harmoniously 
vocal with tbe music of birds. In this description 
Strabo and ^lian agree ; tbe last adding, that it has 
an agreeable variety of places of retreat ; and that it 
is not tbe work of man's hand, but tbc spontaneous 
production of nature ; and Strabo says, that formerly 
tbe Peneus formed a lake in this spot, being checked 
in its course by the higher grounds about tbe sea ; but 
that an opening being made by an earthquake, and 
Mount Ossa torn from Olympus, the Peneus gained a 
free course between them. Bul Livy, who calls Tempe 
a grove, remarks a degree of horror rather than 
amenity, wilh which tbe Roman army was struck on 
marching over tbe narrow pass 5 for, besides the defile, 
difficult to go over, which runs on for five miles, there 
are sleep rocks on each hand, down which tbe prospect 
is apt lo cause a dizziness, lieightened by tbe noise and 
depth of the interfluent Peneus. 

TEMPER, in a mechanical sense. Sec Tempering. 
Temper, in a moral sense, the disposition of mind, 
whether natural or acquired. The word is seldom used 
by good writers without an epithet, as a good or had 
temper, though one o( the most beautiful poems in the 
language is entitled The Tnumphs nf Temper. 

It is well observed by an elegant Essayist, that more 
constant uneasiness arises from ill temper than from ill 
fortune ; as a bad temper embitters every sweet, and 
converts a paradise into a place of torment. For sub- 
duing the heart to softness, and preserving a doe balance 
of the passions, a proper culture of the understanding 
and of the taste is the best method. He who employs 

his 
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Tenpec, his time In the studies of elegant literature, or the £ne 
Tempera- arts, has almost always a good temper } whilst the man 
. . who is absorbed in the pursuits of profound science is apt 

’ to acquire a severity of disposition, little less disagree- 
able, though generally much less pernicious, than the 
capriciousoess of the idler. Music, painting, and poetry, 
teach the mind to select the agreeable parts of those ob- 
jects which surround us, and by habituating it to a pure 
and permanent delight, gradually superinduce an habi- 
tual good humour. It is of infinite importance to hap- 
piness to accustom the mind, from infancy, to turn from 
deformed and painful scenes, and to contemplate what- 
ever can be found of moral and natural beauty. 

So much of the happiness of private life depends on 
the government of the temper, that the temper, ought 
t9 be a principal object of regard in a well-conducted 
education. The suffering of children to tyrannize with- 
out controul over servants and inferiors, is the ruin of 
many an amiable disppsition. The virtues of humanity, 
benevolence, humility, cannot be too early enforced ; 
at the same time, care should be taken tliat an infant 
of two or three years old should never be beaten or 
spoken to harshly for any offence which it can possibly 
commit. 

TEMPERAMENT, among, physicians, the same 
with constitution, or a certain disposition of the solids 
and fluids of the human body, by wliich it may be pro- 
perly denominated strong, weak, lax, &c. 

In every person there are appearances of a tempera- 
ment peculiar to himself, though the ancients only took 
notice of four, and some have imagined these were de- 
duced from the theories of the four humours or four 
cardinal qualities j but it is more probable that they 
were first founded on observation, and afterwards adapt- 
ed to those theories, since we find that they have a real 
existence, and are capable of receiving an explanation. 
The two that are most distinctly marked are the sangui- 
neous and. melancholic, viz. the temperaments of youth 
and age. 

1. Sanguineous, Here there is laxi^ of solids, dis- . 
coverable by the softness of hair and succulency ; large 
system of arteries, redundancy of fluids, florid com- 
plexion ; sensibility of the nervous power, especially to 
pleasing objects •, irritability from the plethora ; mobi- 
Jity and levity from lax solids. These characters are 
distinctly marked, and are proved by the diseases inci- 
dent to this age, as haemorrhagies, fevers, dec. but 
these, as they proceed from a lax system, are more easily 
cured. 

2. Melancholic Habit. Here greater rigidity of so- 
lids occurs, discoverable by the hardness and crispature 
of the hair ; small proportion of the fluids, hence dry- 
ness and leanness ; small arteries, hence pale colour \ 
venous plethora, hence turgescency of these, and livi- 
dity j sensibility, frequently exquisite; moderate irrita- 
bility, with remarkable tenacity of impressions ; steadi- 
ness in action and slowness of motion, with great 
strength ; for excess of this constitution in maniacs gives 
the most extraordinary instance of human strength we 
know. This temperament is most distinctly marked in 



old age, and in males. The sanmineons temperament Tcinpenu 
of youth makes us not distinguiaa tiie melaiidiolic till meat, 
the decline of life, when it js very evident,- fiom disr » 
eases of the veins,, haemorrhoids, apoplez^y, cachexy', ob- 
structions of the viscera, particolariy of the liver, drop- 
sies, affections of the alimentary canal, chiefly from 
weaker influence of the nervous power. So much for : 
the sanguineous and melancholic temperameikta ; the 
otiier two are not so easily explained. The choleric 
temperament takes place iMtweea youth and manlioodr' 

In the 

3. CAolet'iCf the distrabution of the fluids is more. ex« 
actly balanced ; there is less.sensibility, and les.s obesity, 
with more iiritability, proceedijig froin greater tension, 
less, mobility and levity, and inare steadiness ia the 
strength of the nervous power. As to the 

4. Phlegmatic. This temperament camnot he distio-- 
guisbed by any characters of age or sex. It agrees, 
with the sanguioeous in laxity and succulency. It dif- 
fers from that tem^rament, and the melancholic, by 
the mqre exact distribution of the fluids. Again,, it 
differs from the sangoineouis, by having less sensibility, 
irritability, mobility, and perhapa strength, though 
sometimes indeed this last is found to he great. 

These are the ancient temperaments. The tempera- 
menls, indeed, are much more various; and very far 
from being easily marked and reduced to their genera, 
and species, from the great variety which is observable 
in the constitutions of different men. 

Temperambut of the Musical Scale, is that modi- Definitioa. 
fication of the sounds of a musical instrument, by which 
these sounds may he made to serve for different degrees 
of different scales. See Music, Chap. Vll. 

Temperament, though intimately connected with mu- 
sic, is not, properly speaking, a part of that science. 

The objects of music, as a science, are, to ascertain the 
laws of musical sound, as depending ou the powers of 
the human voice. The purpose of temperament is, to 
regulate, in a way least adverse to these laws, a certain 
departure from them, rendered necessary by the ipiper- 
fections of instruments. 

Although the temperament of the scale of instruments 
be practically familiar, the true principles, on wliich it 
depends have been much disputed. Various opinions 
have been hazarded, and systems proposed. We offer 
an abridged view of that which appears to us to merit 
a preference (a). 

Before consideration of the tempered scale, a short Mature of 
review of the nature of the true scale is necessary. the true 

From the conformation of the vocal organs, all na-*c*^l^ 
tions, in singing, make use of the same inflections of 
voice. These inflections, called notes, are said to be 
grave or acute, in proportion to the degree of hoarseness 
or shrillness with which they are sung. The state of 
voice with respect to gravity or acuteness with which 
any one note is sung, is termed its pitch. 

Two notes having the same pitch are termed unisons, Unisons 
or are said to bp in unison to one another. The differ- and inter- 
ence of pitch between any note and another is denomi- 
nated an intervaf. 

In 



(a) Amongst the very numerous authors on the subject of teroperameot, we have selected, for om- chief guides, 
ihe late Dr Robert Smith of Cambridge, and Professor John Robison of Edinburgh. 
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In all attempts losing, the ear, either unconsciously, 
or from the direction of recently hearing it, selects a 
particular note, from the previous impression of which 
the voice naturally forms other notes, at certain though 
unequal intervals. The note, thus selected, is termed 
the key note or fundamental. When chosen, it instantly 
assumes a particular and predominant character. The 
ear involuntarily refers to it the intonation of all other 
notes, readily recurs te it during performance, and is 
dissatisfied unless the voice close upon it. 

Where the singer has assumed a key note, and, after 

singing that note, sings the note nearest In acuteness to 

ill degrees, it without forcing the voice, and so on, the series of 
notes, thus naturally formed, constitutes what is called 
the natural scale. The notes of it are termed its 
degrees ; thus the key note is the first degree of the 
scales the natural note next in acuteness to it, is 
named the second degree, or. second of the scale ^ and so 
t on. 

Difference untaught men, attempting to sing the same scale 

the together, always sing in unison. But a man and a wo- 

and female man, making the same attempt, sing naturally in such a 
voice. difference 01 pitch, although they proceed by the same 
intervals, that the eighth note only of the male voice 
ascending, is in unison with the key note of the female 
voice. Were the male voices to ascend to a ninth note, 
it would be in unison with the second of the female 
voice j the teifth note of the former would be in unison 
with the third of the latter, and so on. 

We have thus two scales in succession, perfectly simi- 
lar in the relation of the degrees of each to their respec- 
tive key notes but differing in pitch by tbe^interval 
between these key notes. 

This Interval, comprehending seven smaller intervals 
and eight degrees, is, from this last circumstance, called 
an octave : and this term is also applied, somewhat in- 
accurately, to the series of the eight,degrees. Thus we 
say, that the octave formed by the female voice is an 
octave acuter than that which is produced by the male 
voice ’y meaning, that the eight degrees sung by the 
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Octave, 

what? 



woman arc acuter by the interval of an octave, than Temper- 
tbose sung by the man. . , . 

Not only are the natural octaves of the male and fc- J ' 
male voice exactly similar 5 but the same similarity is octavea 
found in the extremes of the human voice, and, beyond are timilar. 
them, as far as musical sounds can be produced. Many 
men can sing the second octave below, and most women 
the second octave above, a given key note common to 
both voices. Yet the gravest octave of such a male 
voice, and the acutest octave of such a female voice, are 
equally similar in their relations (although they differ in ^ 

pitch by an interval of two octaves), as the two central 
octaves are. ... 

All the different natural inflections of the contained 

voice are thus contained in one octave, since all others oc. 
octaves are only repetitions of the same inflections in a tave oi the 
graver or acuter pitch. natmal 

The octave, then, consists of eight degrees and seven 
intervals. Two of these intervals, those between the 
third and fourth, and the seventh and eighth degrees, contuts of 
are sensibly less different in pitch than the others. And eight dc- 
although we have no direct measures of the pitch 
sounds, we term these smaller intervals semitonk^ 
the others tonic intervals, presuming the latter to be 
equal to each other, and a semitonic interval to be equal 
to tbe half of a tonic one. ^ ^ ** 

The degrees of the natural scale are, by British musi- Repr^a- 
cians, distinguished by the first seven letters of the al- 
phabet. The letter C, for some reason less important 
than difficult to explain, has been appropriated to the 
note most easily assumed as a kfey note by both tbe 
male and female voice ^ tbe second of the scale is teriM 
ed D, and the third £, and so on. As the human voir«„ 
and consequently most musical compositions, compr* 
bend four octaves, we represent the ordinary octave • 
tbe male voice by Roman capitals, and thht of the 
male voice by Roman minuscular letters. The graveiR 
male octave is distinguished by Italic capitals, and tha 
acutest female octave by minuscular Italics. The 
natural scale may therefore be exhibited thus 



Gravest Ordinary Ordinary Acitest 

Male Octave. Male OcUve. Female Octave. Female Octave. 

C s D m EF a G*A»BCis D aEFisGaAa B'c ad aef agaaabc nid %ef m be, 

I. 2. 34. 5. 6. 71. 2. 34. 5. 6. 71. 2.34. 5. 6.71. 2. 34. 5. 6. 78. 



Different 
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In this exhibition, the juxtaposition of tbe thirds and 
fourths, and of tbe sevenths and eighths or replicates of 
the first degree, Indicates the semitonic intervals \ and 
the asterisks represent the tonic intervals of the natural 
scale, or the artificial intercalary sounds, which, as we 
shall presently see, it becomes necessai*y to substitute 
in those intervals. 

Were all voices of the same compass, and were musi- 
cal feelings satisfied with the natural scale, we might 
rest here. Being furnished with a key note adapted to 
all voices, and with instruments accurately tuned to that 
key note, it would be unnecessary to examine whether 
any other note of the natural scale could be assumed as 
the key note of a different scale, and if it could, whe- 
ther any agreeable effect resulted firom tbe discovery. 

Bui the use of different scales, the key notes of which 
are derived from the different degrees of the natural 
•cales, has been found not only to be one of the chief 



sources of tbe pleasure imparted by musical perform- 
ances, but to be indispensably necessary from the phy- 
sical inequality of voices. 

Tbe central ‘c* of tbe scale, called in music the tenor 
C, can be produced by every species of voice. The 
gravest male voices, termed bass, can form this note, 
but very few notes above it. The treble, or acuter 
female voice also produces it, but seldom descends 
farther. The acuter male voices, called tenor, have 
this ‘c’ scarcely above the middle of their cprapass, and 
it is not much below the midtfle of that of the counter- 
tenor or gravest female voices. Now it is obvious that 
an air in the natural scale, which should rise above *c\ 
and fall below it in the same proportions, might be sung 
by the tenor or counter-tenor voice, but would be too 
acute for the bass voice, and too grave for the treble. 
Rither of these voices, in order to execute tbe same air, 
must assume a different key note from ‘c’ 5 and as all 
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■rnt. the air must of course be executed iu a scale diflerent 
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from that of *c\ 

Again, suppose a singer who can sing a given air 
only in the scale of B, to be accompanied by an instru- 
ment tuned in the scale of V. Should the lyrist be* 
gin on his own key note, be is a semitone above the 
key note of the singer ; and should he begin on the 
note which is in unison with the singer's key note, the 
next degree is wrong, being but a semitonic interval by 
the instrament, and a tonic interval by the voice. In 
short, all the degrees but one will be found wrong. 
This is an evident consequence of the inequality of the 
semitonic to the tonic intervals \ and if the tonic inter- 
vals, which we presume to be equal, be not exactly so, 
the discordance will be still greater. 

The remedy for this is apparently obvious. If the 
semitonic intervals are each equal to half of any of the 
tonic intervals, we need only to interpose other sounds 
between each two of the degrees which form the tonic 
intervals ; and then, in place of eight degrees and seven 
unequal intervals, we shall have twelve degrees and 
twelve equal intervals, each of them equal to a semitone. 
An instrument thus furnished, appears to be adapted to 
any voice, and to resemble the modern harpischord or 
organ, wUch have twelve seemingly equal intervals in 
the octave. Such ^ere the practical resources of the 
Greek musicians, sanctioned by the approbation of Ari- 
stoxenus, and of all those who were satisfied with the 
decision of the ear alone. 

But philosophers and mathematicians ascertained the 
existence of a certain connexion between musical inter- 
vals and mathematical proportions, and gradually open- 
ed the way to the discovery that the relations of the 
musical scale, as naturally formed by the human voice, 
depend on principles equally plain and certain with the 
simplest geometrical propositions. 

Pythagoras is said to have discovered, that if two 
musical chords be in equal tension, and if one of them 
be ball the length of the other, the short one will sound 
an octave above the long one ; if one-third shorter, it 
will produce the fifth : if oue-fqurth shorter, it will give 
the fourth. Thus the relation of the key to its octave 
was discovered to correspond to the ratio of 2 : i ^ that 
of the key to its fifth to he in the ratio of 3 : 2 > and 
that of the key to its fourth to be in the ratio of 4 : 3. 
For instance, if a chord of a given size and tension, and 
12 inches long, produce ‘c’, another of the same size 
and tension, but only six inches long, will give the oc- 
tave c; one eight inches long will sound the fifth *g' ^ 
and one nine inches long will produce the fourth *f 
Now as the string of eight inches giving the fifth, and 
that of six inches producing the octave, are in the ratio 
of 4 : 3, which is that of the fourth ; it follows, that 
the interval between the fifth and octave is a fourth : 
and as the chord of nine inches producing the fourth, 
and the octave of six inches, are in the ratio of 3 : 2, the 
interval between the fourth and octave must ^ a fifth. 
Thus the octave *c' c, is divided into a fifth *c g', and a 
fourth r, or into a fourth *c f and a fifth c, both 
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in succession. The two fourths *01 ’, and ‘g* c, leave an Tempera- 
interval *f g', corresponding, as we have seen, to the ratio ment. 
of 9 : 8. '—V—' 

\Ve have thus the ratios of the octave, of the fifth, and 
of the fourth ; and it does nOt appear that the ancient 
theorists proceeded farther. They seem to have pre- third, mi- 
ferred the harmony of fourths and fifths to that of thirds nar third, 
and sixths, so essential in moderh harmony. By pur- 
suing the system of the mathematical ratios, we find ' 
that 5 ; 4 gives the major third ‘c e*. And the fifth *g* 
being already determined by the ratio 3:2, we ascer- 
tain the ratio of the minor third *e g’ to be 6 : 5, which 
is the difierence between 3 : 2 and 5:4. In the same 



way, the ratio of the third V being 5 : 4, and that of 
the fourth *f' being 4 : 3, we ascertain the ratio of the 
semitone *ef' to be 16 : 15, or 4 : 3—5 : 4. ,g. 

A note in the ratio of 5 : 4, or that of a major third Ratio of 
to T’, gives ‘a*, the major sixth of the neutral scale } major 
and a note in the same ratio of 5 : 4 to ‘g’ produces ‘b’, 
the major seventh of that scale. The ratio of ‘g a* will 
thus be 1 o : 9, and that of *ab' 9 : 8, the same with that 
of *fg’ j and that of *b’ c will thus be 16 : 15 like ‘e f*. xp 
have in this way the mathematical ratios of all Bado of 
the degrees of the natural scale except that of the 
cond ‘d’. Considering, however, the second to be a per- 
fect fourth graver than the fifth, and having ascertain- 
ed the fifth *g' to he a perfect fourth below c, as 2 : i 
is to 3 : 2 ^ so 3 : 2 gives 9 : 8, which we take for the 
ratio of the second. 

Thus have been formed two distinct systems of into- Aristoxe- 
nation of the natural scale $ that of mean tones and se- ncan and 
mitones, founded on the rules of Aristoxenus, and the P>tl>®go- 
practice of ancient artists, and that of the ratios dedu-[*“^^* 
ced from the discoveries of Pythagoras, and the calcula- 
tions of mathematicians. 

The difference between the Aristoxenean system of Circular rt- 
mean tones and semitones, and the Pythagorean system 
of mathematical ratios, will best appear from the fol- 
lowing construction. Let the circumference of a circle 
(fig. I.) be divided by dotted lines (according to the dxxXII. 
principles of Aristoxenus) into five larger and equal in- fig. i.' 
tervals, and two smaller intervals also equal. Let it al- 
so be divided by full lines into portions determined by 
means of the musical ratios. Thus let the arches CD, 

FG, and AB be proportional to the logarithm of 9 : 8, 

GA and DE to those of 10 : 9, and £F and BG to 
those of 16 : 15 (b). Let us divide another circle in 
the same manner \ but instead of having its points of 
division marked C.D, &c. let them be marked *key' 

2d, 3d, 4tb, 5th, 6th, 7th. This circle, which may be 
described on a piece of card, is to be placed on the other, 
and is to move round their common centre. 2a 

In whatever point of the outer circle the point *key' Inssfficien- 
of the inner one be placed,, it is obvious that the other 
points of the outer circle will shew what degrees of it, 
by MrrespoodiDg with the other poiote ad, 3d* &c. of 
the inner circle, will serve for degrees of the scale de- w difiereut 
termined by the point ‘key*. By this we sed clearly scales, 
the insufficiency of the degrees of the natural scale, for 
the performance of compositions in different scales, and 
Mm2 the 



(b) We may make 'CD=r6i®, 
CB=326® 48. 



725 CE=I55®, 95 CF=I49®2 



42 j CG=2 io®, 585 CA=265®, 3J and 
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4he ineffiedej of the Aristoxencaii remedy of mean 
tbnes. 

But altliougli the errors of the Anstoxeneans tvere de- 
monstrated by the ccrtaibty of the ratios, and dltbougb 
the dependence of musical intervals on the latter he said 
to have been known slrice the days of Pythagoras, the 
jiatUre of that i^elation r^maihed unknown for ages. 
Galil^b discovered that the ratibs express the frequency 
of the aerial ubdulation, by which the several sounck 
are ^Derated. Hb demonstrated that the vibrations of 
two chords^ of the same matter and thickness, and of 
equal tension, will be ih the ratio of their lengths, and 
'that the number of oscillations .made in a given time 
^ill he inversely as tbfeir lengths. The frequency of 
the sonorous undulations of the air is therefore inversely 
as the length of the string. Thus 2 ; i bbing the ratio 
ef the octave, the undulations which produce the acuter 
sound are twice as frequent as those which generate the 
^rtiver. The ratio of tbe*fifth, 3 • 2» indicates that in 
th« Same time that the ear receives three undulations 
frbm the upper sound, it receives only two from the 
Ibwer. This is not peculiar to sounds produced by the 
vibration of strings : those produced from the vibration 
of bells, and from the undulation of the air in pipes, are 
regulated by the same law. 

Thus, it is demonstrated that the pitch of musical 
sound is determined by the undulations of the air ^ and 
that a certain frequency of undulations produces a cer- 
tain and unalterable musical note. It has been found 
that any noise whatever, if repeated 240 times in a se- 
c<ind, at equal intervals, produces the. tenor *c' ; if 360 
times, the or fifth above. It had been imagined that 
musical sound ^as only (0 be produced by those regular 
undulations, which are Occasioned by the vibrations of 
elastic bodies.' \Ve are assured that the same effect will 
be produced by any noise, if repeated not less than 30 
or 40 times in a second } and that tlie experiment has 
been ttied with a quill snapping against the teeth of a 
wheel. 

By Galileo’s discovery, the principles on which the 
just intonation of the natural scale depehds, are shown 
to be certain and plain. To proceed in our search of 
an exact measure of temperament of this perfect intona- 
tion, we must consider the nature and efietts of con- 
sonant and dissondnt chords. 

A chord is a combination of two or more siitiultane- 
ons ihusical sounds. If the coalescence be so complete 
that the compound sbunds cannot he distioguisfaed, the 
hhord is said to be consonant ^ if the separate sounds are 
dibtmetly heard, the chord is termed dissonant. 

. All cdnsonancefe ard pleasing, although some are more 
so than others. All dissonances ai^ unsatisfactory, and 
‘ some are very harsh. 

In consonances, no inequality of sound is perceptible. 
In dissunaneCs, the ear is sensible of an alternate increase 
and diminuti(m of the streogth cf the sound, without 
variation of pitch. This is occasioned by the alternate 
edincidence and bisection of the vibrations of the com- 
ponent soiinds. For example, suppose two perfect nni- 
aons produced from two pipes each 24 inches long. 
Flashy sound has 240 vibrations in a second, either exact* 
1 y coincident, er exactly alternate. In either case, the 
vibrations are so frequent and uniform as not to be di- 
l^dnguisliable, and the whole appears one sound, fint 
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let one 6 f fbe pi^s be only 23 inches and Sdven-tenttis Tenipere. 
long, it will give 243 vibrations in a sbedmi. Thei*e- mrnt. 
fore the ist, the 80th, the i6oth, and the 240th vibra-^^'^ ' 
lion of the longer pipe, will coincide ivith the ist, the 
'8ist, the i62d, and the 243d of the shorter. Ih the 
instant of coincidence, the aerial agitation produced by 
the one vibration is reinforced by that produced by the 
other. The deviations from coincidence gradually in- 
crease till the 40th vibration of the longer pipe, which 
will commence in the middle of the 41st vibration of the 
shorter one. The vibrations here bisecting each other, 
the aerial agitations of both will be Iveakened. The 
compounded sound will consequently be stronger at the 
•eoincidences and weaker at the bisections of the vibra- 
tions. The increase of strength, which is termed the 
6 eatf will recur thrice in every second. Thus the vi- 
brations axe in the ratio of 80 : 81, er of a comma; and 
the compounded sound now sopposed is an ankon iM- 
perfect ^ a comma, 

if a third pipe, tuned a perfect fifth to tlie longer of 
the two former, be. sounded at the same time with the 
shorter, the dissonance will beat nine times in a secCnd; 
and is thus shown to be a fifth imperfect by a comma. 

The perfection or imperfection of ahy consonance 
may thus be ascertained with equal facility and preci- 
sion : and by this method, any perfect consonance may 
be altered to any acquired state of temperament. 

The theory of beats is therefore valuable, as giving Brau af- 
«s the management of a ^phenomenon intimately con- ford an ex- 
nected with perfect harmony, as affording os precise and 
phicticabie measures of all deviations from it, and as^mtat.* 
thus forming the basis of the most accurate system of 
temperament. 

For the preparatory process of determining the exact 
degrees of the scale, let us attend to the following in- 
genious and amusing experiment. ,8 

Let two harpsichord wires be exactly tuned in unison Fimdamca'- 
at the pitch of the tenor ‘c’, to be acted on simultane- tal exp***- 
ously by a wheel nibbed with rosin, like that of a 
Let a scale of 240 equal parts be described under one of 
the strings, equal in length to the sounding part of it, 
and numbered from the end at which the wheel k 
applied. Let a moveable bridge be placed under this 
string, but so as not to alter the tension of it in the 
least. 

The two open strings being in periect unison, with- 
out any beating whatever, let the moveable bridge ke 
advanced slowly from the nnt, while the wheel vs <fcp- 
plied to both strings, All kinds of chords, consonant 
aiid dissonant, will of course be successively heard. Be- 
tween the consonances there will be a beating, which 
Will increase as we approach the consonance, cease on 
our reaching it, appear again as we leave it, diminish 
as we recede from it, and again Increase as we approach 
to the succeeding consonance. 

After this general view, let us more particularly ex- 
amine the several degrees of the scale. . 

On placing the moveable bridge at llo, vre shall 
hear a perfect octave, without any beating. If the di- 
vision be not quite exact, there will be a little beatings 
but by shifting the bridge very gently to either side, the 30 ^ 
increase or diminution of the beating will guide us to 
the true place, where it will entirely cease. * 

On placing t^ bridge at 160, the ^rfect concord of ^ 

th* 
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Tempera- thfe key iinfl fifth will be heard. Any alteration of 
raent. the bridge to either aide will produce a disagreeable 
' ' beating. 

Determina. ^ rapid flotter in the vicinity of 180 will oea.se at 
tien of ibe that point, and give place to the consonance of the key 
perfect and fourth. 

fourth. Qjj approaching 192, an angry waspnb beating is 

Deteiroina- at that point by the animating concord of the 
tion of the key and major third. 

major As we leave 19 a, the beslting assumes a melancholy 

tlurd. character, and ceases at 200, the place of the plaintive 
®^ ^*?® ^®^ minor third. 

tion of the Between that point and the not, we have only aano- 
minor cessidn of discords. As we were at a loss to ascertain 
third. thematbematical ratio of thesecond of the scale (arL 19), 

Deterroina^*® ^ *®"*® determining its just place 

tion of the ^^7 theory of beats, and the experiment under con- 
Mcond. sideration. We are uncertain whether we shall fix it at 
a minor tone, or at a major tone above the key. Both 
form a harsh dissonance with the key. The major tone, 
however, is thought less disagreeable : it admits of five 
more concords in the octave than the minor ; and the 
ratio of it 9:8, is that suggested by the similarity of 
its interval with the fifth, to the interval of the fifth and 
octave (art. 19). On these accounts we prefer it; and 
its place in the division under our precise consideration 

DeUiiun.-'* j j ' 

lion of the bridge now be placed near, and slowly mo- 

ninor sixth ved to 150: the beating subsides into a consonance, 
3 ^ , slightly pleasing, that of the key and minor sixth. 
tJon'oTihe* agreeable concord of the key 

major sixth. major aiith. From 14410 120 webmr nothing 
37 but discord. 

Detonnina- fn this interval, however, we have to find the place 
MeenUi^*** of the sensible note or major seventh. The .car informs 
us, that the iriterval bettveen the major seventh and the 
octave, must be similar to that between the major third 
and the fourth. Applying to the former interval the 
ratio of the litter, that of 16 : 15, we place the move- 
able bridge at 128; for as 15 is to 16, so 1 20 gives 
1*28. Wc also f^l, that the interval between the fifth 
and major sevegtb is exactly similar to that between the 
key and major third, of which (he ratio is 5 : 4. Now, 
applying the same ratio to 160, the place of the fifth, 



we find 5:4:: 160 : 128. We tbns drtermme ll8 Tbnpcrn^ 
to be tlie place of the major seventh of the scale. ment. 

The interval or different^ between the minor lone’ '"w 
10 : 9, and the major tone 9 : 8, is 81 : 80, of 

enmnuu This interval is not employed in practical mu-gimpie in*, 
sic, but must be distinctly understood by theorists, andteirals. 
particularly in treating of temperament. 

There are therefore four descriptions of simple inter- 
vals ; that is, intervals which do not include moiellum 
a major tone. These are, comma, of which the ratto b 
81 : 80; bemitone, or 16 : 15 ; minor tone or 10 : 9; 
and major tone, or 9 : 8 (c). 

We have now to consider how far the perfect intona- Tempera- 
lion of the natoral scale innst be departed from in key- 
ed instruments, such as the organ and harpsichord 5.80®'“^^^“ ' 
that the same sound may serve for diftrent degrees afg^^eats. . 
difierent scales. 

These instrnments have twelve sounds in every oc- 
tave ; that is, they have the eight natural degrees and 
four intercalaiy sounds, viz. between C and J), D and- 
C, F and G, G and A, and A and B. 

The purpose of these intercalary sounds is, that atk 
air may he performed in any pitch ; that is, that Jiny 
sound may be taken for a key mote, and that other - 
sounds may be found to form the scale of that key 
note, at intervals corresponding to those of the Dotural 
scale. 

Thus, if instead of C, the key note of the naturdl* 
scale, we take B for the key note required ; A, which 
b the seventh to B, will by no means answer for the 
seventh of the assumed scale ; for the interval between ‘ 

A and B b a major tone, of which the ratio is 9:8,, 
whereas the interval between the seventh of the scale 
and the octave, can only be a hemitone, the ratio uf 
which is 16 : 15. We must therefore employ the in- 
tercalary sound between A and B, which in this em- 
ployment we call k%y or A sharp. But we shall pre- - 
sentiy see that we cannot tune even tbit sound in the 
ratio of 16 ; 15 with B. For, let os takeF for the koy 
note of another scale, we find that B will not serve for 
the fourth of that scale, being a major tone above A 
the third ; whereas the fourth of the scale is only a he- 
mitone above the third. We must therefore have re- 
course to our intercalary sound between A and B, . 

which 



(c) The lo^rithmic measares of these intervals, 
we have described, are 

Comma, 

Hemitone, 

^ Minor tone. 

Major tone, 
Minoc third, 
Major third. 
Fourth, 

Fifth, 

Minor sixth, 
-Major sixth. 
Seventh, 
Octave, 



and df the compound intervals determinod in the way WbiCh\ 



280 



458 

512 

792 

969 

1249 

1761 

2041 

2219 

2730 

3010. 



The octave being thi» divided into 3010 equal partt, arcirclo of wbich'thexircaiiiferenceas divided into 301' 
Agrees, and a concentric moveable circle having a noniu& subdividing each^into ton. porta, .wUblurin«a>coDVciHUut4t 
instrument for examining all temperaments of the scale. 

5 . 
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Wliich we must here call Bh, or B flat, and which 
ought in this state to be tbned a hemitone above A, or 
'in the ratio of i6 : 15 with that note. Now, this in- 
tercalary sound cannot be both in the ratio of i6 : 15 
with A, and in the same ratio of 16 : 15 with B. This 
would patend the whole interval between A and B, to 
the ratio of about 8:7; whereas it should only be in 
that of 9 : 8. We must therefore tune the intercalary 
sound in such a diminished relation to A and to B, that 
it may serve either for A or B h* 

But, even independent of these intercalary notes, 
some temperament of the natural scale is necessary. 

Let the four-fifths, ‘c g’, ‘g’ «/, a\ and ‘a e\ be 
tuned all perfect. Then tune the two perfect octaves 
drom downwards, ‘e e’, ‘e ; e’. The major third 
‘c ei’ resulting from this process, will be too sharpj by a 
comma, or 81 : 80, and will beat 15 times in a second. 
The minor third g’ and the major sixth ‘c a’ will be 
still more discordant. 

It is therefore impossible to have perfect fifths, and 
at the same time perfect thirds and sixths. Now, al- 
though a perfect fifth, occasionally employed, be plea- 
sing, yet the ear does not relish a succession of perfect 
fifths ^ such a succession not only readers the harmony 
languid, but creates a doubt as to the key, which is un- 
satisfactory. On the other hand, an alternate succession 
df major and minor thirds and sixths constitutes the 
chief and most brilliant part of our harmonics. We 
therefore find it necessary to sacrifice somewhat of the 
perfect harmony of the fifths to that of the third and 
sixths. 

It is this accommodation which is properly called 
Temferament ; and to this system of it, by which the 
fifths are diminished, and the thirds and sixths preser- 
ved perfect, we give the preference. 

We have just seen that four consecutive perfect fifths 
compose an interval, ^ater, by a comma, than two 
octaves and a major third. But in the tuning of our 
instruments requiring temperament, these intervals must 
be rendered equal. Because, as we have seven bemi* 
tonic intervals in the fifth, twelve in the octave, and 
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four in the major thirds so the interval of four-fifths Tempera- 
contains twenty-eight bemitonic intervals, and that of ment 
two octaves and major third contain also twenty-eight, » 
being twenty-four for the two octaves, and four for the 
major third. The real difference being, however, a 
comma, it is plain, that if we keep the major thirds 
perfect, we must diminish or flatten each of the four- 
fifths one-fourth of a comma. 

It is not easy to ascertain with perfect exactness the 
quarter comma by which the first fifth *c g' is to be di- 
minished. We shall, however, be sufliciently accurate 
for practical purposes if we flatten till a beating of 9 
beats in four seconds is produced (d). 

Having in this manner tuned *g% we diminish the 
next fifth df one-fourth of a comma, by flattening d 
till *g* d beat half as fast again as *c g% or 13T beats in 
four seconds (e). 

The next fifth, d o, must be diminished in the same 
proportion by flattening a till ^d d* beat 1 5 times in six 
seconds. 

Instead of toning upward the fifth a e, tune down- 
ward (f) the octave a *a% and then tune upward the 
fifth *a’ e, and flatten it till it beat 15 times in. eight 
seconds. 

If we take 15 seconds for the common period of all 
these beats, we shall find 

The beats of ‘c g’ =r 34 
G‘d ’=25 

‘fl a’ = 37i 
^a e’ = 28 

On tuning downwards the octave e ^e* we have the 
major third *c e’ perfect without any beating } and we 
proceed, toning upwards a fifth flattened by one-fourth 
of a comma, and when the beating becomes too quick, 
tuning downward an octave. We may do this till we 
reach *b* which should be the same with c, a perfect 
octave above ‘c’. 

It will be better, however, to stop at and then 
to tune fifths downward from *c’ and octaves upwards, 
when we get too low. Thus we have V F, F ‘f ’, ‘f ’ Bh* 

‘B 



(d) If any concord, whose perfect ratio is (m being the greatest term of the smallest integers expressing 



that ratio), be tempered sharp by the fraction — of a comma, and if M and N be the poises made by the acute and 
grave notes of the concord during any number of seconds, the number b of beats made in the same time by this 
concord nrill be = or and if it be tempered flat, then i= or (Smith’s 



Harm. 2d edit. p. 82, &c.). Now, let ~ be =4-, the ratio of the fifth ; ^=i,/7=rd 5 therefore, ^ = one-fourth 
of a comma, and N=‘c’ or 240 pulses in a second. Therefore, 

in four seconds very nearly. X4+5 ^45 

®®**'*8e fifths, being in the ratio to each other of 3 : 2, N in this fifth = 360. 

(F) e gr^e octaves of the upper terms of each of these tempered fifths may be determined with perfect ac- 
curacy, y making the grave octave beat with the lower term of the tempered fifth as often as the upper term 
ocs wj i 5 or instance, by making G *c* beat as often as *c g’, &c. For, it has. been demonstrated by Dr 
omitn, that the upper term of a minor concord beats equally with the lower term, and with the acuter octave of 
, , j ” *11 term of a major concord beats twice as fast with the acuter octave of the lower 

lower term itself. Therefore, as ‘g’ beats twice as fast with c as with ‘c% and is with ’ 
ats grave octave G m the ratio of 2 : i, G ‘c’ beats precisely as often as ‘c g’. 
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Tempera- *B ^ *b b e b' » and this method is preferable, be- most frequently employed as major thirds, and the ma« Tempera- 
meat, cause the notes marked ^ or by are, when tuned in this jor third is the harmonic interval most in use (g). ment. 

» way, in the best relation to those with which they are Another system of temperament is that which divides ' * 

the 



, (g) The process of temperament thus recommended, will be greatly facilitated by employing a pendulum made 
of a ball of about two ounces weight, sliding on a light deal rod, having at one end a small ring. Let this pen- 
dulum be hong by the ring on a peg, and the ball adjusted so as to make 20 vibrations in 15 seconds. This 
done, mark the rod at the upper edge of the ball, and adjust it in the same manner for 24, 28, 32, 36, 40, 44, 
and 48 vibrations. Then having calculated the beats of the different fifths, set the ball at the corresponding 
mark, and temper the sound till the beats keep pace exactly with the pendulum. 

In order to discover, should it be necessary, the number of pulses made in a second by the tuning fork, by which 
we tune the tenor *c' of our instrument, let a wire be stretched by a weight till it be unison or octave below the 
fork *, let 7*^th then be added to the weight. Being thus tempered by a comma, the contemporaneous sounding 
of the fork and wire will produce a beating; and on multiplying the beats by 80, the product gives the number 
of pulses of the fork, and consequently of the ^c' of the instrument tuned from it. But the common V tuning forks 
are so nearly consonant to 240 pblses, that this process is scarcely necessary. 

On the system of temperament now proposed, Dr Smith makes the following useful observation and deduction. 

The octave consisting of five mean tones and two limmas, it is obvious that by enlarging the tones we diminish 
the limmas, and that the increment of the tone is two-fifths of the contemporaneous diminution of the limma. 
Let V represent any minute variation of this temperament : the increment of a mean tone is 2 v, and the contem- 
poraneous diminution of the limma — 5 v. Again, if the tone be diminished by —2 v, the limma will increase by 
•»5 V. Let us observe the variations of the intervals in the latter case. 

• The perfect fifth consisting of three tones and a limma, its variation will be —6 u-|-5 v or — v. That is, the 
fifth is flattened by the quantity v. Consequently the fourth is sharpened by that quantity. 

The second, being a tone above the key note, and being therefore flattened by —2 v, the minor seventh is in- 
creased by 2 u. 

The minor third consisting of a tone and a limma, its variation is -«2 v-|-5 v or 3 v. Accordingly, that of 
the major sixth is — 3 v. 

The major third, or two tones, is therefore diminished by ^4 1;. Consequently the minor sixth is increased by 
4 t;. 

The major seventh, being the inversion of the limma, is therefore varied by --5 v. 

The tritone bein^ diminished «— 6 «, the false fifth is accordingly 6 v. 

On this observation. Dr Smith has founded the following geometrical construction : Divide the straight line C£ 
(fig. 2.) into six equal parts Cg^gd^ d a, a lE.^ bf b and intersect the points of division with the six parallel 
lines g G, D, &c. representing the intervals arranged according to the system of mean tones and limmas. 

Let any length g G, on the first line to the right of the line C£, represent a quarter of a comma, G will thus 

mark the place of the perfect fifth, and g that of the tempered fifth, flattened by a Qomma. 

Take d D, double of g G, on the second parallel also on the right hand ; D will mark the place of the perfect 
second, and d that of the tempered second, flattened by the half comma d D. 

By setting off a A on the third parallel to the left, equal to g G, we have A' the perfect major sixth, and a the 
transferred major sixth, sharpened by the quarter comma A o. 

The major third being in the system of mean tones kept perfect, the place of that degree will be e. 

By taking 6 B on the fifth line, on the right, equal togG, we find B to be the place of the perfect major 

seventh, and b to be that of the tempered major seventh flattened by the quarter comma b B. 

And by making t T on the sixth line, to the right, equal to d D, we have the contemporaneous temperament 
^f the tritone flattened by the half comma <T, and of the false fifth, sharpened by that quantity. 

Any other straight line C i' drawn from C, across these parallels, will represent, by the intervals G, tf D, &c. 
the temperaments of another system of mean tones and limmas. Since it is plain that the simultaneous variations 
gg' ddf &c. from the former temperament are in the just proportions to each other. The straight line thus em- 
ployed, (C dj or C has therefore been termed the tempercr, 

sounds of keyed instruments having only twelve keys for an octave, and meant to be 
used in different scales, must approach nearl^r to a system of mean tones, or rather mean limmas, this construction 
of Dr Smith’s is very useful. The temperer points out, not only all the temperaments of the notes with the key 
note, but also the temperaments of the harmonic concoHs. Thus it will be seen, that the temperament of the 
minor third forming the interval between the major third and fifth, is in all cases the same with that of the major 
sixth and octave, and that the temperament of the major third forming the interval between the fourth and major 
sixth, is equal to that of the key and major third of the scale. 

It has been proposed, in order to render Dr Smith’s construction still more useful, that it should be drawn of 
such a size as to admit of the following supplementary scales. 

1. A scale ofg G divided into thirteen parts and a half, expressing the logarithmic measures of the tempera- 
ments mentioned in the note (c), a comma being = 54. 

2. A scale of g G divided into 36 parts, giving the beats made in 16 seconds by the notes c, g, when temper- 
ed by any quantity G g'. / » r 

. 3 - ^ 
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tl»e alter ati o n bttveea tW aai major tkirda, lat- 
touag ti« ftftbt aa4 afetarpcaisg tW major thirds ^ aarf 
Btakiog botk beat eqoallj £a^ along with the key : aa4 
^ iiace eolargiog the hhk iacmat* the tooe, and coose* 
goeatlj disuniihea the liauaa, the intercalarj aooDds be* 
cocDC thm better aoiled for their dooUe fieri ice of the 
sharp of the aota beW, aad the iat of the note above. 
Ifoch, hoorevcr, is loit ia the briJliaacy of the major 
thicds, which ate the ai^ effective coacords. The 
fifths are oat mach improved^ aad the sixths aie evi* 
deafly hart by this temperaaeot (h). 

These methods of toohig by beau are iooomparahiy 
amve exact thaa by the ear. We caaaot mistake above 
OBO beat, that is, ia the fifth xTr^h, and in the aiajor 
third of ^ coaMBa. 

We bve offered a short view of wbat appears to aa 
to be the preferable system of temperament. It has 
been dedoc^ from the obserratioDS of the most able the* 
oristB, aad will greatly aasitt a toaer; bat to him there 
are fivther aeecseary, as to a mofiical peHocsMT, a cor- 
rect ear, patient atteotioo, aad loag practioe. 

TEICPEBANCE, that virtue which a — — is said 
to poi tm who amderates aad restrains his sensual appe- 
tites. It is often, however, nsed in a much amw geae- 
ral M syn^moos with moderation, and is then 

applied mdiscnmiimtelv to all the passions. 

TemperaM (says Mr NeUen) is the viitoe that 
bridles oar bregnlar desires ; it is nearly allied to pm- 
deace, and has a close eonaectioo with ja^ce ; it calma 
revenge, and guenches the fire of oojost resentment ; it 
cbeclu the epicare, and stops the fiotoos hand of the 
Bacebaoalianj it exUnguishos or abates the flames of 
Inst, aad banuhes every lawlcw actioo } it sHeacea the 



flippant dctraetlag teagae, and gives ia its stead a plea- 
si^ moderatioa of speech ; it shots the door against 
avarice, and proves expefimenUlly, that happiness daes 
aot coosist in the eager pnrsnit or acquisitioo of riches, 
hot ia a cooteaCcd imad j it corbs the st ro nges t of all 
other passions, gaming, and dtsuagnishes jastly the ah* 
sordity aad fbUy of making that a dangerous trade, 
which was only designed as a idaxatsoa aad aa amnse- 
mcat : tcmpaanoe, in a word, is the pareaft of many 
vimirs; the parent of peace, prosperity, health, and joy. 

Kothi^ can be amre strange to all ohurvitioa iIm 
the practiee of Ibcsakiag tcmperaace $ since every day^ 
experience proves to as, that iittrmprraace p rodaces the 
opposite to what we o^k. Soppoae, when a child is 
bo^ wo ask the parents what it is they wish in that 
child^ tl^ will answer, life. Bot as IKe almic, that is, 
Bsere existence, may, by iafirauty or other acci d ea U, he 
very wretched, they will aatnially wish far health aad 
happiness. Well then, life, health, and ha ppineov, are 
the general wishes of parents for their children. Now 
let os aee bow their wishes ore likely to socceed. Their 
first step is nsoally ashaomfial o^;lcct of the food of n»* 
tore, the breast; the next, a blind gratification of their 
will ; the third, an almost total neglect of their ann- 
ners ; and a fomth, the chcrishiag them in every ine- 
gnlar aflection. Where thea is the wonder that parents 
are disappointed ? Life and health depend an proper 
food and other jodicioos management on one part ; and 
if sick, an obed^ooe to remedies on the other part : and 
happiness essentially depends in the first place on health; 
in the nest, on the doe government of oor senses, affw* 
lions, and pauions. See here bow much mankind de- 
viate from themteives ; bow far they depart firam their 



3- A scale of g 6 divided into 60 parts, for the beats of the major third C e. 

4. A scale of g G divided into 72 parts, for the beaU of the minor third C eb, 

5. A scale of g G divided into ^ ptrU, for the beats of the foortb e f, 

6. A scale of g O divided into 89 pmts, for the beats of the minor third g e. 

2» And, g G divided into 80 parts, for the beats of the major tbird f a. 

Tbmt provided, and having determined by Dr Smith's ccmstnictioo, the temperament of ‘g* V, V, ‘b*, aad 
asV^oIl^r*^ ^ ^ perfect major thirds may he ^pleted 

• ^ 7 *,.’ ** * perfect major third abore ‘d’ > ‘g «’ « perfect major third ahoTe V, and r « a perfect ma- 

JOT third above V. • * 

^ |b h» tOB^ a perfect major third helow «d* aad ‘e |>> a perfect major third helow V. 

(H^o adjiut^ temperer ^ thU mode, let EC (6g. i.) be divided io io that E p imt be to • G, aa a to 
k eoUioe g C in g^, and C shall be the temperer required. It will be foond that £ e' mad 

are each of them 32 or Uicir respective scales. 

Lettberefiire ‘c g’ beat 32 times in 16 seconds 
G‘c' 32; 

G‘d* 145 

G ‘b* 24, and tune V b ; 

‘4* o 36, and tone a ‘a* 

M’fr 36; 

^71 

provbg ^b’ fi; 

2i|, and tone F*r; 

2 i 4 » proving A ‘a’ ; 

281, and tune B h 'b h' 



‘a'e 

eb 
rgt 

rv 

FA 
BbT 

;.pbbt38^. 

perfect. 
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'Tempc- own principles. But what is the remedy ? Nothing 
ntaee more obvious. Let parents exercise their reason in all 
H the steps they take for their children's welfare j let them 
Templars. right and wrong 5 let them not only avoid 

’ passion, but labour to correct their own errors of judge- 
ment, that they may be the better enabled to prevent 
them in their children *, but, particularly, let them 
fix in them the knowledge, love, and habit, of tem- 
perance. 

TEMPERING, in the mechanic arts, the preparing 
of steel and iron, so as to render them more compact, 
hard, and firm *, or even more soft aud pliant, according 
to their respective occasions. 

TEMPLARS, Templers, or Knights of the Tern- 
pie, a religious order instituted at Jerusalem in the be- 
ginning of the 1 2th century, for the defence of the holy 
sepulchre and the protection of Christian pilgrims. They 
were first called The poor of the Holy City, and after- 
wards assumed the appellation of Templars, because 
their house was near the temple. The order was found- 
ed by^ Baldwin II. then king of Jerusalem, with the 
concurrence of the pope \ and the principal articles of 
their rule were : That they should hear the holy office 
throughout every day or that, wheu their military du- 
ties should prevent this, they should supply it by a cer- 
tain number of pater nosters : that they should abstain 
from flesh four days in the week, and on Fridays from 
eggs and milk-meats : that each knight might have 
three horses, and one esquire: and that they should nei- 
ther hunt nor fowl. After the ruin of the kingdom of 
Jerusalem about 1186, they spread themselves thiough 
Germany and other countries of Europe, to which they 
were invited by the liberality of the Christians. In the 
year 1228, this order acquired stability, by being con- 
firmed in the council of Troyes, and subjected to a rule 
of discipline drawn up by St Bernard. In every nation 
they had a particular governor, called master of the 
Temple, or of the militia of the Temple, Their grand- 
master had his residence at Paris. 

The order of Templars flourished for some time, and 
acquired, by the valour of its knights, immense riches 
and an eminent degree of military renown : but as their 
prosperity increased, tlieir vices were multiplied, and 
their arrogance, luxury, and cruelly rose at last to such 
a monstrous height, that their privileges were revoked, 
and their order suppressed with the most terrible circum- 
stances of infamy and severity. Their accusers were two 
of their own body, and their chief prosecutor Philip the 
Fair of France, who addressed his complaints to Cle- 
ment V. The pope, though at first unwilling to pro- 
ceed against them, was under a necessity of complying 
ivith the king’s desire j so that, in the year 1307, upon 
an appointed day, and for some time afterwards, all the 
knights, who were dispersed throughout Europe, were 
seized and imprisoned, and many of them, after trials 
for capital crimes, were convicted and put to death. In 
1312 the whole order was suppressed hy the council of 
Vienne. A part of the rich revenues they possessed was 
bestowed upon other orders, especially on the knights of 
St John, now of Malta, and the rest confiscated to the 
respective treasuries of the sovereign princes in whose 
dominions their possessions lay. — ^I'he knights Templars, 
in order to justify the severity with which they were 
treated, were charged with apostasy to the Saracens, 
and holding correspondence with them, with iosultinir 
VoL. XX. Parti. + 



the majesty of God, turning into derision the gospel of Templan. 
Christ, and trampling upon the obligation of all laws Temple, 
human and divine. Candidates, it is said, upon ad- * 
mission to this ord.er, were commanded to spit, in token 
of contempt, upon an image of Christ, and after ad- 
mission to worship either a cat or a wooden bead crown- 
ed with gold. It is farther affirmed, that, among them, 
the odious and unnatural act of sodomy was a matter of 
obligation 5 and they are charged with other crimes too 
horrible to be mentioned, or even imagined. However, 
though there be reason to believe, that in this order, as 
well as others of the same period, there were shocking 
examples of impiety and profligacy j yet that the whole 
order was thus enormously corrupt, there is no reason to 
believe. The pope indeed, though he acted with seve- 
rity, acted with justice. He sent two cardinals to Paris, 
who, publishing his bull against the order, condemned 
those Templars who had made the voluntary confe.ssion 
to be burnt by a slow fire. The criminals recanted their 
former confessions, but acknowledged themselves worthy 
of death, because they had unjustly accused the order of 
crimes of which they were innocent. Several authors 
of those times wrote m defence of the order ; and Hoc- 
cace alleges, that its extirpation was owing to the ava- 
rice of the king of France, who coveted the rich pos- 
ses.sions the Templars then enjoyed in France. 

The king of Arragon was much pressed to treat the 
Templars in bis kingdom as they had been treated in 
France ^ but his constant answer was, “ We mu.st be 
first convinced of their guilt, and it will he then time 
enough to talk of their punishment.” The people, how- 
ever, were in geneial so provoked against them, that 
they were compelled to shut themselves up in the for- 
tresses belonging to their order, to prevent their being 
torn in pieces •, which precaution was represented to the 
king of Arragon as an act of rebellion. He marched, 
therefore, with a corps of troops against one of these 
fortresses. The knight who commanded surrendered 
immediately, and told the king the truth, assuring him 
that they desired nothing but a fair trial ; with which 
declaration the king was extremely moved, took the 
whole order into his protection, and forbade any to 
abuse or insult them under the heaviest -penalties. At 
the same time he declared he was ready to receive any 
informations against them that were supported by prooi^'; 
but if the informers failed therein, he would punish them 
as they deserved. 

These facts plead strongly for the innocence of the 
Templars, or at least they prove that their guilt must 
have been exaggerated ; and if we add, that many of 
the accusations advanced against them flatly contradict 
each other, and that many members of this unfoilunate 
order solemnly avowed their innocence while languish- 
ing under the severest tortures, and even with their dying 
breath — it would seem probable, that King Philip set 
on foot this bloody tragedy, with a view to gratify his 
avarice, and glut his resentment against the Templars, 
and especially against their grand-master, who had high- 
ly offended him. The principal cause of his invincible 
hatred against them was, that in his quarrel with Boni- 
face VIII. the knights espoused the cause of the pope, 
and furnished him with money to carry on the war. 

Tlicy originally wore a white habit, with red crosses 
sewed upon their cloaks as a mark of distinction. 

TEMPLE, Sir William, was born in London in 
N n the 
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Temple. year 1628. The family from which he sprung was 
— — V— » ancient, and is said to have assumed the surname of Tem- 
ple from the manor of Temple, in the hundred of Spar- 
ken-Hall, in Leicestershire. He was first sent to school 
at Pensehurst, in Kent, under the care of his uncle, the 
celebrated Dr Hammond, then minister of that parish ; 
but at the age of ten he was removed thence to a school 
at Bishop-Stortford, in Hertfordshire. When he had 
acquired a sufficient knowledge of the Greek and La- 
tin, he returned home at the age of fifteen j and, two 
years after, he went to Cambridge, where he was placed 
under tlie tuition of the learned Dr Cudworth, then fel- 
low of Emanuel college. His father. Sir John Temple, 
being a statesman, seems to have designed him for the 
same way of life ^ and on this account, after residing at 
Cambridge two years, which were principally spent in 
acquiring a competency of French and Spanish, both 
languages exceedingly useful for his intended pursuits, 
he was sent abroad to finish his education. 

Mr Temple began his travels by visiting France in 
1648. As he chose to pass through the Isle of Wight, 
where his majesty was detained a prisoner, he there ac- 
cidentally met with the second daughter of Sir Peter 
Osborn of Chlcksand, in Bedfordshire, then governor 
of Guernsey for the king j and his lady being on a 
journey with her brother to St Maloes, where their fa- 
ther then was, our young traveller joined their party. 
Tills gave rise to an honourable attachment, which, at 
the end of seven years, concluded in a happy marriage. 
Having resided two years in France, and learned the 
French language perfectly, Mr Temple made a tour 
through Holland, Flanders, and Germany, during which 
be became completely master of the Spanish. In 1654 
he returned from the continent, and, marrying Miss 
Osborn, passed his time in retirement with his father, 
his two brothers, and a sister, then in Ireland, happy in 
that perfect harmony which has been so often remarked 
in their family. 

As he rejected all offers made him of employment 
under Cromwell, the five years which he lived in Ire- 
land were spent chiefly in improving himself in history 
and philosophy j but at the Restoration, in 1660, being 
chosen a member ot the convention there, while others 
were trying to make their court to the king, Mr Tem- 
ple opposed the poll-bill with so much spirit, that bis 
conduct soon attracted the attention of the public, and 
brought him into notice. In the succeeding parliament, 
in 1661, he was elected with Iiis father for the county 
of Carlow j and in the year following, he was chosen 
one of the commissioners to he sent from that parliament 
to the king, which gave him an opportunity of waiting 
on the duke of Ormond, the new lord lieutenant, then 
at London. Soon after he went back to Ireland, but 
with a resolution of quitting that kingdom, and of re- 
moving witli his family to England. 

On his return he met with a very favourable recep- 
tion from the duke of Ormond \ and soon acquired sucli 
a considerable share in his esteem, that the duke com- 
plained of him as the only man in Ireland that had ne- 
ver asked any thing from him. When be mentioned 
hi 9 design of carrying his family to England, his grace 
said, that he hoped he would at least give him leave to 
%ynte in his favour to the two great ministers. Clarendon 
then lord chancellor, and the earl of Arlington, who 
was secretary of stale. This the duke did in such strong 



terms, as procured him the friendship of tliese two noble- Teinplc; 
men, as well as the good opinion of the king. Mr * 
Temple, however, made no other use of this advantage 
than to tell Lord Arlington, that if his majesty had 
any employment abroad, which he was fit for, he should 
be happy to undertake itj but, at the same time, he re- 
quested that he might not be sent into any of the north- 
ern climates, to which he had a very great aversion. 

Lord Arlington replied, be was very sorry he had made 
such an objection, as there was no other employment 
then undisposed of except that of going envoy to Swe- 
den. However, in 1665, about the beginning of the 
first Dutch war, Lord Arlington sent a messenger to ac- 
quaint him that lie must immediately cOme to his houses 
which he did, and found that his lordship's business was 
to tell him, that the king had occitsion to send some 
person abroad upon an affair of the utmost importance, 
and that he had resolved to make him the first offer ; 
but that he must know, without delay, and without tell- 
ing him what it was, whether he would accept of it, and 
that he must be ready to set out in two or three days, 
without mentioning it to any of his friends. After a 
little consideration, Mr Temple told Ills lordship, that, 
as he took him to be his friend, and as he had advised 
him not to refuse, as it would be an entrance into hU 
majesty’s service, he should consult no farther. This 
business was to carry a secret commission to the bishop 
of Munster ; which he set out with on the second of 
August, and executed it so much to the satisfaction of 
Charles II. that, on his return to Brussels, his majesty 
appointed liini resident there, and created him a ba- 
ronet. As Brussels was a place which he had long 
wished to reside at, in April 1666 he sent for his family ; 
but, before their arrival, he had been again obliged t§ 
depart upon business to the prelate’s court : for the bi- 
shop having listened to terms of accommodation with 
France, Sir William wrote two letters to dissuade 
him from that alliance ; and these not having the de- 
sired effect, he w^nt in disguise to Munster, where, 
though he arrived too late to secure the prince in his 
first engagement, yet he prevailed on him to permit five 
or six thousand of his best troops to enter into the Spa- 
nish service. In this journey he passed for a Spanish 
envoy, having twenty Spanish guards to attend him. 

In this manner he first went to Dtisseldorp, where the 
duke of Newburgh, though in the French Interest, gave 
him a guard to Dortmund 5 but when he reached that 
place, finding the gates shut, he was forced to proceed 
to a village, at the distance of a league, which being full 
of Brandenburg!) troops, he was under the necessity of 
lodging in a barn, upon a straw bed, with his page for 
a pillow. Next day he was entertained at a castle be- 
longing to tbe bishop, of Munster, by one Gorges a 
Scotch lieutenant-general In that prelate’s service, with 
what he calls a very episcopal way of drinking. The 
general coming to the large hall, in which stood a great 
many flaggons ready charged, he called for wine to 
drink the king’s health. A silver bell, that might hold 
about two quarts, was upon this brought him *, and, as 
soon as he received it, he pulled out the clapper, and 
giving it to Sir William, to whom he Intended to drink, 
ordered the hell to be filled. When he was done, he 
drank off the contents to his majesty’s health 5 and asked 
Sir William for the clapper, put it on, and tiwni^ 
down the bell, rang it, ta show that he had drank fair. 
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ami left nothing in it. He then took out the clapi>er, 
desired Sir William to give it to whomsoever he plea- 
sed j and, ordering the bell to be filled again, presented 
it to Sir William : but as the latter seldom used tu 
drink, he had generally some gentleman with him to 
supply his place in this respect whenever it might be 
necessary. Having finished his business at Munster, lie 
returned to Brussels, where he passed a year with great 
pleasure and satisfaction. 

Two months after the conclusion of the peace with 
the Dutch at Breda, Siy* William’s sister, who resided 
with him at Brussels, being very desirous of seeing Hol- 
land, he went thither incognito to gratify her desire j 
■but while he was at the Hague, he paid a private visit 
to Mr De Witt, in whidi he laid the foundation ot 
that close intimacy which afterwards subsisted between 
them. 

In the spring of 1667, a new war breaking out be- 
tween France and Spain, which exposed Brussels to the 
danger of falling into the hands of the former. Sir Wil- 
liam sent his lady and family to England j but he hlm- 
■self remained there with his sister till the Christmas fol- 
lowing, when he was ordered by the king to come over 
privately to London. Taking the Hague in his way, 
be paid another visit to De Witt, and, pursuant to his 
instructions, proposed tliose overtures to him which pro- 
duced the triple alliance. So<)n after his arrival at the 
British court, he returned, on the i6lh of January 1668, 
with the character of envoy extraordinary and plenipo- 
tentiary to Holland 5 where a conference being opened, 
be brought that treaty to a perfect conclusion in the 
short space of five days. The ratifications of this alli- 
ance being exchanged on thei5th of February, he repair- 
ed to Brussels *, and a treaty being set on foot between 
France and Spain at Aix-la-Chapelle, he set out for that 
place on the 24th of April in quality of his majesty’s am* 
bassador extraordinary and mediator. Here he arrived 
on the 27th : and it was chiefly owing to his assistance 
that the Spaniards were brought to sign the articles of 
that peace on. the second of May. This service being 
completed, he returned to Biussels, with a view of re- 
maining there in his former station of resident *, but he 
received letters from the earl of Arlington, with the 
king’s order to continue as ambassador, and to serve 
bis country in that quality in Holland, as on account 
of the late alliances, his majesty was resolved to renew a 
character which the crown of England had discontinued 
there since the time of King James. Sir William being 
now left at liberty to return to England, embraced the 
opportunity *, and, upon his arrival at London, he was 
received with every possible demonstration of favour both 
by the king and the court. 

Setting out again for Holland, with his new charac- 
ter of the king’s ambassador, he arrived at the Hague 
in the end of August 1668. Jl^rc he enjoyed the con- 
fidence of that great minister De Witt, and lived in 
great intimacy with the prince of Orange, who was 
then only eighteen years of age 5 but, in September 
1669, he was hurried back to England by Lord Arling- 
ton, who ordered him to put his foot in the stirrup as 
soon as he should receive his letter. When Sir Wil- 
liam waited on the earl, be found that he had not one 
Word to say to him ; for, after making him attend along 
time, he only asked a few indifferent questionsrespecting 
"his journey. Next day he was received as coolly by the 



king; but the secret soon came out, and be pressed T«mple. 
to return to the Hague, and pave the way for a war -v— - 
with Holland. This, however, he excused himself from 
having any hand in ; which so much provoked the lord 
treasurer Clifford, that he refused to him an arrear of 
two thousand pounds due from his embassy. Disgusted 
with Arlington’s behaviour, which was so unlike the 
friendship he had formerly professed, Sir William now 
retired to his bouse at Sheen meai' Richmond, in Surry; 
and in his retreat, when free from thq hurry of business, 
he wrote his Observations on the United Provinces, and 
one part of his Miscellanies, in the time of the second 
Dutch war. About the end of summer, however, 1 673, 
the king wishing to put an end to the war, sent for Sir 
William, and desired him to go to Holland to negociate 
a peace ; but powers having been sent from thence at 
this time to the Marquis de Fresno, the Spanish am- 
bassador at London, Sir William was ordered to confer 
with him; and a treaty was accordingly concluded in 
three days, aud the point carried respecting the supe- 
riority of the British flag, which bad been so long con- 
tested. In June 1674 he was ^gain sent ambassador to 
Holland to offer the king’s mediation between France 
and the confederates, then at war, which was accepted 
not long after ; Lord Berkeley, Sir William Temple, 
and Sir Leollne Jenkins, being declared ambassadors 
and mediators ; and Nimtguen, which Sir William had 
proposed, was at length agreed upon by all parties to be 
the place of treaty. During his stay at the Hatiue, the 
prince of Orange, who was fond of the English lan- 
guage, and of the plain English way of eating, con- 
stantly dined and supped once or twice a week at his 
house ; and by this familiarity he so much gained the 
prince’s confidence and esteem, that he had a consi- 
derable hand in his marriage with the Princess Mary, 
daughter of James IL 

In July 1^76 lie removed his family to Nimeguen, 
where he spent the remainder of that year without ma- 
king any- progress in the treaty ; and the year following 
his son was sent over with letters from the lord treasu- 
rer, ordering him to return, and succeed Mr Coventiy 
as secretary of state. In consequence of this order. Sir 
William came over to England in the spring of 1677; 
and though the affair of the secretary’s place was drop- 
ped at his desire, he did not return to Nimeguen that 
year. About this time, the prince having the king’s 
leave to come over, he soon after married the Princess 
Mary ; and this gave occassion for a new coolness be- 
tween Lord Arlington and Sir William, as he and tl.e 
lord treasurer Osborn, who was related to Sir William’s 
lady, were only privy to that affair. After the prince 
and princess were gone to Holland, as the court always 
seemed inclined to favour France, the king wished to 
engage Sir William in some negociations with that 
crown : but he was so ill satisfied with this proposal, 
that he offered to give up all pretensions to the office of 
secretary; and desiring the lord-treasurer to acquaint 
his majesty with his intentions, retired to Sheen, in 
hopes of being taken at his word. Upon a discovery, 
however, of the French designs not to evacuate the 
Spanish towns agreed by the treaty to be delivered up, 
the king commanded him to go upon a third embassy 
to the states ; with wiiom he concluded a treaty : by 
which England engaged, in case France refused to eva- 
. cuate the. towns in forty days, to declare war immedU 
N n a ately 
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Temple, ately against that nation ; but before half that time was 
elapsed, one Du Cross was sent from the English court 
to Holland upon a business which damped all the good 
humour excited by the treaty there, and which produ- 
ced such sudden and astonishing changes in this coun- 
try, as gave Sir William a distaste for all public em- 
ployments. 

In 1679 he -went hack to Nimeguen, where the 
French delayed to sign the treaty till the last hour j 
hut having concluded it, he returned to the Hague, 
. whence he was soon after sent for to enter upon the se- 
cretary’s office, which Mr Coventry at length resolved 
to resign. He accordingly come over, and went to 
court, as all his friends hoped, with a full Intention of 
assuming his office j but he started some difficulty, be- 
cause he had not a seat in the house of commons, think- 
ing that, by his not being a member, the public busi- 
ness would suffer at such a critical time, when the con- 
tests between the tw'o parties ran so high that the king 
thought fit to send the duke of York into Flanders, and 
the parliament to put the lord-treasurer Danby into the 
Tower. After this his majesty still pressed Sir William 
to be secretary of state *, using as an argument for his 
compliance, that he had nobody to consult with at a 
time when he had the greatest need of the best advice. 
Notwithstanding all this, Sir William declined the 
king’s offer, advising him to choose a council in whom 
he could confide, and upon whose abilities he could de- 
pend. This advice' the king followed j and the choice 
of the persons being concerted between his majesty and 
Sir William, the ohl council was dissolved four days af- 
ter, and the new one established, of which the latter was 
a member. 

in i 63 o tlic councils began again to be changed, on 
the kinoc's Illness, at the end of summer, and the duke 
of York’s return privately to court. In this juncture 
Sir William, endeavouring to bring to the king’s favour 
and business some persons to whom his majesty had ta- 
ken a dislike, if notan avei*sion, he met with such treat- 
n>ent from them as gave him a fresh distaste to the court, 
at which he seldom made his appearance j so that he re- 
sided principally at Sheen. Soon after this the king 
sent for him again j and having proposed that he should 
go as simhassador into Spain, Sir William consented : 
but when his equipage was almost ready, and part of 
the money paid down for it, the king changed his mind, 
and told him that he would have him defer his journey 
till (he end of the session of parliament, in which he was 
chosen a member for the university of Cambridge. In 
this session the spirit of party ran so high that it was Im- 
ymssible to bring the house to any kind of temper. The 
duke was sent into Scotland *, but this would not satisfy 
them, nor any thing but a bill of exclusion j which Sir 
William strenuously opposed, saying, that “ His endea- 
vour ever should be to unite the royal family, and that 
he would never enter into any councils to divide them,” 
Not long after this period, tlie parliament being dissolv- 
ed by his majesty, without the advice of his privy coun- 
cil, and contrary to what he had promised, Sir William 
made a bold speech against it j for which he was very 
ill used by some of those friends who had been most 
earnest in promoting the last change In the ministry. 
Upon this he grew quite tired of public business, decliii- 
the offer he had of again serving for the university in 
the next parliament, that was soon after called, and met 
3 



at Oxford *, and seeing his majesty resolved to govern Temple, 
without his parliament, and to supply his treasury through ^ 
another channel, he retired to Sheen a few days after, 
whence he sent word by his son, that “ he would pass 
the rest of his days like a good subject, but would never 
more meddle with public affairs.” From that time Sir 
William lived at this place till the end of that reign 
and for some time in the next 5 when having purchased 
a small seat, called Moor Park\ near Farnham in Surry, 
which he conceived a great fondness for, on account of 
its solitude and retirement, and its healthy and pleasant 
situation, and being much afflicted with the gout, and 
broken with age and infirmities, he resolved to spend 
the remainder of his life in this agreeable retreat. In 
bis way thither, therefore, he waited on King James, 
who was then at Windsor, and begged his favour and 
protection to one “ that would always live as a good 
subject, but, whatever might happen, never again enter 
upon any public employment desiring his maje.sty to 
give no credit to any thing he might bear to the con- 
trary. The king, w'bo used to say that Sir William 
Temple’s character was always to he believed, promised 
him whatever he desired, gently reproached him for not 
entering into his service, which, he said, was his own 
fault ; and kept his word as faithfully to Sir William as 
Sir William did to his majesty, during the surprising 
turn of affairs that soon after followed by the arrival of 
the prince of Orange. At the time of this happy re- 
volution, in 1688, Moor Park becoming unsafe, as it 
lay in the way of both armies, he went hack to the 
house at Sheen, which he had given up to his son ; to 
whom he refused leave, though importunately begged, 
to go ami meet the prince of Orange at his landing : 
hut after King James’s abdication, when the prince 
reached Windsor, he went thither to wait upon his high- 
ness, and carried his son along with him. The prince 
pressed him to enter into his service, and to he secretary 
of state *, hut his age and infirmities confirming him in 
the resolution lie had made not to meddle any more with 
public afi'airs, he was satisfied that his son alone should 
enjoy his majesty’s favour. Mr John Temple was up- 
on this appointed secretary at vvar ^ but be had hardly 
been a week iu that office, when he resolved to put an 
end to his own existence j which he did on the 14th of 
April 1689, by throwing himself out of a boat, hired 
for that purpose. In shooting London- bridge ; having 
first put stones into his pocket to make him sink 
speedily. 

In 1694 Sir William had the misfortune to lose his 
lady, who was a very extraordinary woman, as well as 
an affectionate wife. He was then considerably turned 
of sixty j at which age he practised what he had so often 
declared to he his opinion, that “ an old man ought 
then, to consider himself of no farther use In the world 
except to himself and his friends.” After this he lived 
four years vciy much afflicted with the gout 5 and his 
strength and spirits being worn out by the infirmities of 
age, l>e expired in the month of January 1698. He 
died at Moor-Pavk, where his heart was buried in a sil- 
ver box under the sun dial in his garden, opposite to a 
window from wbicli be used to contemplate and admire 
the works of nature, with his sister, the ingenious Lady 
Gifford. This was according to his will j in pursuance 
of which his body was privately interred in Westminster 
Abbey, and u marble monument erected in 1722, after 
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Tettiplr.. the death of Lady Gifijrd, who resembled him in ge- 
■— yi. ■> nJiis ^g ^vell as in peison, and left heliind Iier the cha- 
racter of one of the best and most constant friends in the 
world. 

Sir William Temple’s principal works are, i. Me- 
moirs from 1672 to 1692: They are very useful for 
those who wish to he acquainted with the afl'airs of that 
period. 2. Remarks upon the State of the United Pro- 
vinces. 3. An Introduction to the History of England : 
This is a Sketch of a General History. 4. Letters writ- 
ten during his last embassies. And, 5. Miscellanies, 
which contain a great many curious pieces that display 
considerable depth of thought. He was an accomplish- 
ed gentleman, a sound politician, a patriot, and a great 
scholar. And if this great idea should perchance be 
shaded Ijy some touches of vanity and spleen^ the reader 
will be so candid as to consider, that the greatest, wisest, 
and the best of men, have still some fallings and imper- 
fections which are inseparable from human nature. 

Temple, Templum^ a public building, erected in ho- 
nour of some deity, either true or false j and wherein 
the people meet to pay religious worship to the same. 
The word is formed from tlie Latin templum^ which 
some derive from the Greek signifying the same 

thing} and others from nufMy abscindo, “ I cut off,* I 
separate,” in regard a temple is a place separated from 
common uses } others with more probability derive it 
from the old Latin word templare^ ” to contemplate.” 
Jt is certain the ancient augurs gave the name templa to 
those parts of the heavens which were marked out for 
the observation of the flight of birds. Their formula 
was this: Templu tesqua sunto. Temples were origi- 
nally all open, and hence received their name. See Phil. 
Trans. N® 471. sect. 5. where we have an account of 
an ancient temple in Ireland of the same sort as our fa- 
mous Stonehenge. The word templum^ in its primary 
sense among the old Romans, signifled nothing more 
than a place set apart and consecrated by the augurs, 
whether inclosed or open, in the city or in the fields. 

Clemens Alexandrinus and Eusebius rtiVr the origin 
of temples to the sepulchres built for the dead. I'liis 
notion has been lately illustrated and confirmed by a 
variety of testimonies by Mr Farmer in his Treatise on 
the Worship of Human Spirits, p. 373, &c. Herodo- 
tus and Strabo will have the Egyptians to have been 
the first who built temples to the gods. The fii-st erec- 
ted in Greece is ascribed to Deucalion, by Apollonius, 
Argonaut, lib. iii. In antiquity we meet with many 
people who would not build any temples to their gods 
for fear of confining them to too narrow bounds. They 
performed their sacrifices in all places indifl'ercntlv, from 
a persuasion that the whole world is the temple of God, 
and that he required no other. This was the doctrine 
of the magi, followed by the Persians, the Scythians, 
tlie Numidians, and many other nations mentioned by 
Herodotus, lib. i. Strabo, lib. xv. and Cicero in his se- 
cond oration against Verres. 

The Persians, wdio worshipped the sun, believed it 
would wrong his power to Inclose him in the walls of a 
temple, who had the whole world for his hnbitaCion ; 
and hence, when Xerxes ravaged Greece, the magi ex- 
horted him to destroy ail the temples he met with. 

The Sicyonians would build no temple to their god- 
dess Coronis } nor the Athenians, for the like reason, 



erect any statue to Clemency, who, they said, was to Temple, 
live in the hearts of men, not within stone walls. ' ■—V” 

The Bithynians had no temples but the mountains to 
worship on } nor had the ancient Germans any other 
but the woods. 

Even some philosophers have blamed the use and 
building of temples, particularly Diogenes, Zeno, and 
his followers the Stoics. But it may be said, that if 
God hath no need of temples, men have need of places 
to meet in for the public offices of religion : according- 
ly temples may be traced back even into the remotest 
antiquity. See Hosptnian de Origine Templorum, 

The Romans had several kinds of temples } whereof 
those built by the kings, &c. consecrated by the ao- 
gurs, and wherein the exercise of religion was regularly 
performed, were called, by way of eminence, templa^ 

“ temples.” Those that were not consecrated, were 
called cedes. The little temples, that were covered or 
roofed, they called Those open, wcc//a. Some 

other edifices, consecrated to particular mysteries of re- 
ligion, they called fana and ddubra. 

All these kinds of temples, Vitruvius tells us, bad 
other particular denominations, according to the form 
and manner of their construction, as will be hereafter 
specified. 

Indeed the Romans outdid all nations with regard to 
temples: they not only built temples to their gods, to 
their virtues, to their diseases, &c. but also to their em- 
perors, and that in their life time } instances wherecfwe 
meet with in medals, inscriptions, and other monuments. 

Horace compliment^ Augustus hereupon, and sets him 
above Hercules and all the heroes of fable } because 
those were admitted into temples only after their death, 
whereas Augustus had his temples and altars while li- 
ving. 

Preesenii tibi matvros largimur honores ; 

Jurandasque tuum per nomen ponimvs oras. 

Epist. ad Aug. 

Suetonius, on this occasion, giveS an instance of the mo- 
desty of that emperor, who would allow of no temples 
being erected to him in the city } and even in the pro- 
vinces, where he knew’ it was usual to raise temples to 
the very proconsuls, refused any but those erected in 
the name of Rome as well as his own. 

The most celebrated temples among the Romans were 
the Capitol and Pantheon. They had also the temple 
of Saturn, w’hich served for the public treasury } and 
the temple of Janus. 

The temple at Jerusalem was similar in its plan to 
the Tabernacle. The first temple was begun by So- 
lomon about the year of the world 2992, and before 
Christ 1012 according to some chronologers, and finish- 
ed in eight years. Great mistakes have been commit- 
ted respecting the dimensions of this temple, by con- 
founding the emblematical description of Ezekiel with 
the plain account of it in the books of Kings and Chro« 
nicies. It consisted of the holy of holies, the sanctuary, 
and a portico. The holy of holies was a square room 
of 20 cubits } the sanctuary, or holy place, was 40 cu- 
bits long and 20 broad, consequently the length of both 
these together was 60 cubits. The portico, which stood 
before the sanctuary, was 20 cubits long and 10 cubits 
broad. Whether the portico was separated by a wall 

from 
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'iTetnple. f*rom the rest of the temple or nor, is not mentioned in 
scripture. If it was, the whole length of the temple, 
computing the cubit at 22 inches, did not exceed 1 10 
feet in length and 36 feet 8 inches in breadth. In the 
portico stood the two brazen pillars called Jachtn and 
which, upon comparimr and reconciling the seem* 
ingly difterent accounts in different places, appear to 
have been 40 cubits high and about 4 cubits diameter. 
The court probably at first extended all round the temple. 
Now we are told, that the court about the tabernacle 
'w.as 100 cubits long and 50 broad j and as Solomon 
made every part of the temple about twice as large as 
the corresponding part in the tabernacle, we have rea- 
son to conclude, that the court around the temple ivas 
200 cubits long and 100 broad. According to this 
• description, which is taken from the scripture history, 
the temple of Solomon was by no means so large, as it 
is commonly represented. Still, however, it was very 
'magnificent in size and splendid in ornament. It was 
plundered of its treasures iu the reign of Rehoboam, and 
repaired by Joash j it was again spoiled in the lime of 
Ahaz and of Hezeklali j and after being restored by 
■Josiah, was demolished by Nebuchadnezzar in the veat 
of world 3416, after it had stood 476 years accord- 
ing to Josephus, and according to Usher 428 years. 

The second temple was built by the Jews, after their 
return from the Babylonish captivity, under the direc- 
tion and influence of Zernbbabel their governor, and of 
■Joshua the high-priest, with the leave and encouragement 
of Cyrus the Persian emperor, to whom Judea was now 
become a tributary kingdom. According to the Jews, 
this temple was destitute of -five rema^kable appendages, 
•which were the chief glory of the first temple*, viz, the 
ark and mercy-seat, the ^echinah, the holy fire on the 
altar, which had been first kindled from heaven, the 
urim and thummiro, and the spirit of prophecy. This 
temple was plundered and profaned by Anliochus Epi- 
phanes, who also caused the public worship in it to cease 5 
and afterwards purified by Judas Maccabscus, who re- 
stored the divine worship 5 and after having stood jefo 
years, rebuilt by Herud, with a magnificence approach- 
ing to that of Solomon^s. Tacitus calls it immensce opn- 
'Icnttee templum ; and Josephus says, it was the most asto- 
nishing structure he had ever seen, as well on account of 
its architteture as its magnitude, and likewise the rich- 
ness and magnificence of its various parts and the re- 
putation of its sacred appurtenances. This temple, 
^hich Herod began to build about 16 years before the 
birth of Christ, and so far completed in nine years and 
‘a half as to be fit for divine service, was at length de- 
stroyed by the Romans on the same month and day of 
^he month on which Solomon’s temple was destroyed by 
ihe Babylonians. 

Mauricr^i The Indian teniplcs, or pagodas, are sometimes of a 
They are commonly erecteJ near the 
■foU Hi. ' Ganges, Kistna, or other sacred rivers, for 

P* 35** benefit of ablution in the purifying stream. Where 

no river flows near the foot of the pagoda, there is in- 
variably in the front of it a large tank or reservoir of 
water. These are, for the most part, of a quadrangular 
form, are lined with freestone or marble, have steps re- 
Crauford's descending from the margin to the bottom, and 

Sketefus, Mr trauford observed many between three and four 
^pl.L hundred feet in breadth. At the entrance of all the 

io(f. more considerable pagodas there is a portico, supported 



by rows of lofty columns, and ascended by a hamUome Tciuplp, 
flight of stone steps j sometimes, as in the instance of'— 
TripettI *, to the number of more than a hundred. Un-* ravage 
der this portico, and in the courts that generally inclose Indet^ 
the whole building, an innumerable multitude assrmbletom. di. 
at the rising of the sun; and, having b.nthcd in the stream 
below, and in conformity to an immemorial custom over 
all the East, having left their sandals on tho'border of 
the tank, impatiently await the unfolding of die gates 
by the ministering brahmin. The gate of the pagoda 
universally fronts the east, to admit the ray of the solar 
orb ; and, opening, presents to the view an edifice par- 
titioned out, according to Mr Thevenot in his account 
ofEhitanagar, in the manner of the ancient cave-temples 
of Elora, having a central nave or body ; a gallery ran- 
ging on each side/, and, at the farther end, a sanctuai^, 
or chapel of the deity adored, surrounded by a stone bal- 
lustrade to keep off the populace. Those who wish tn 
peruse a more particular account of the Indian temples 
may consult Maurice’s Indian Antiquities. See also 
Pagoda and Serin gham. 

TEmpee, in Architecture, The ancient temples werfe 
distinguished, with regard to their construction, into va- 
rious kinds ; as. Temple in antee^ ACdes in antis. 'ITiese, 
^according to Vitruvius, Were the most simple of all 
temples, having only angular pilasters, called an ta or 
parastatee, at the corners, and two Tuscan columns on 
each side of the doors. Temple tetrastyle, or simple ie- 
irasfylcy was a temple that had four columns in front, 
and as many behind. Such was the temple of Fortiina 
Virilis at Rome. Temple prostyle^ that which had on- • 
ly columns in its front or foreside ; as that of Ceres at 
Eleusis in Greece. Temple nmphiprostyle^ or double 
prostyle^ that which had columns both before and behind, 
and which was also tetrastyle. Temple per iptercy that 
which had four rows of insulated columns around, and 
was hexastyle, i. e. had six columns in front *, as the 
•temple of Honour at Rome. Temple diptere, that which 
had two wings and two rows of columns around, and 
Was also octostyle, or had eight columns in front; as 
that of Diana at Ephesus. 

Temples, among us denote two inns of court in Lon- 
don, thus called, because anciently the dwelling-house 
of the knights templars. At the suppression of that 
order, they were purchased by the professors of the com- 
mon law, and converted into hospitia or inns. They 
are called the inner and middle temple^ in relation to 
Essex-honse *, which was also a part of the house of the 
templars, and called the outer temple^ because situated 
without Temple-Bar. In the middle temple, during 
the time of the templars, the king’s treasure was kept ; 
as was also that of the kings of France in the house of the 
templars at Paris. The chief officer was the master of 
the temple, who was summoned to parliament in 47 
Hen. III. and fVom him the chief minister of ibe temple- 
church is still called master of the temple. 

Temples, in Anatomy^ a double part of the head, 
reaching from the forehead and eyes to the two ears. 

The temples are chiefly formed of two bones called ossa 
temporis. These parts, according to physicians, were 
called tempora^ from their showing the age or time of a 
man by the colour of the hair, which turns white in this 
part before any other; which Homer seems to have 
been aware of, by bis calling men polwcrotaphi^ q. d. 

“ grey-templed.” 

TEMPORAL, 
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Temporal, TEMPORAL, a term generally used for secular, as 
Tempora- a distinction from ecclesiastical. Thus we say temporal 
*[‘^«** lords,- and spiritual or ecclesiastical lords. 

‘ » TEMPORALITIES of Bishops^ are the reve- 

nues, lands, tenements, and lay-fees, belonging to bi- 
shops, as they are barons and lords of parliament. 

The custody of the temporalities of bishops forms a 
branch of the king’s ordinai*y revenues (see Revenue). 
These, upon the vacancy of the bishopric, are immedi- 
ately the right of the king, as a consequence of his pre- 
rogative in church matters : whereby he is considered 
as the founder of all archbishoprics and bishoprics, to 
whom, during the vacancy, they revert. And for the 
same reason, before the dissolution of abbeys, the king 
Blacktt. bad the custody of the temporalities of all such abbeys 
Con^nt. priories as were of royal foundation (but not of 
° ' those founded by subjects), on the death of the abbot or 
prior. Another reason may also be given why the po- 
licy of the Law hath vested this custody in the king i 
because, as the successor is not known, the lands and 
possessions of the see would be liable to spoil and devas- 
tation if no one had a property therein. Therefore the 
law has given the king^ not the temporalities them- 
selves, but the custody of the temporalities, till such 
time as a successor is appointed ^ with. power of taking 
to himself all the intermediate profits, without giving 
any account to the successor and with the right of 
presenting (which the crown very frequently exercises) 
to such benefices and other preferments as fall within 
the time of vacation. This revenue is of so high a na- 
ture, that it could not be granted out to a subject, be- 
fore or even after it accrued : but now, by the statute 
15 Edw. III. stat. 4. cap. 4. and 5. the king may, after 
the vacancy, lease the temporalities to the dean and 
chapter) saving to himself all advowsons, escheats, and 
the like. Our ancient kings, and particularly William 
Rufus, were not only remarkable for keeping the bishop- 
rics a long time vacant, for the .sake of enjoying the 
temporalities, but also committed horrible wastes on the 
woods and other parts of the estate j and to crown all, 
would never, when the .see was filled up, restore to the 
bishop his temporal itie.s again, unless he purchased them 
at an exorbitant price. To remedy which. King Hen. L 
granted a charter at the beginning of bis reign, pro- 
mising neither to sell, nor let to farm, or take any 
thing fi‘on>, the domains of the church, till the successor 
was installed. And it was made one of the articles of 
the great charter, that no waste should be committed in 
the temporalities of bishoprics, neither should the cus- 
tody of them be sold. The same is ordained by the sta- 
tute of Westminster the first) and the statute 14 Ed- 
ward III. stat. 4. cap. 4. (which permits a lease to the 
dean and chapter) is still more explicit iu prohibiting 
the other exactions. It was also a frequent abuse, that 
the king would, for trifling or no causes, seize the tem- 
poralities of bishops, even during their lives,, into his 
own hands i but this is guarded against by statute 
1 Edw. HI. stat. 2. cap. 2. 

This revenue of the king, winch tvas formerly very- 
considerable, is now by a customary indulgence almost 
reduced to nothing ) for, at present, as soon as the new 
bisliop is consecrated and confirmed, he usually receives 
the restitution of his temporalities quite entire and un- 
touched from the king) and then, and not sooner, he baa 



a fee-simple in bis bishopric, and may maintain an ac- Tempora- 
tion for the profits. *‘^,*.®* 

TENACITY, in Natural Philosophy, that quality 
of bodies by which they sustain a considerable pressure ^ 

or force of any kind without breaking. It is the qua- 
lity opposite to fragility or brittleness. See Stiu£}/gtii 
of Materials, 

TENACULUM, in Surgery, an instrument used in 
amputation, for pulling out bleeding vessels that are to 
be tied by ligatures. Sec Surgery. 

TENAILLES and") See Fortwication, Sect. I. 
TENAILLIONS. j § 3. and 5. 

TENANT, one that holds lands or tenements of 
some lord or landlord, by rent, fealty, &c. See Te- 
nure. 

TENAWIT. See Loxia, Ornithology Index, 

TENCH. See Cyprinus, Ichthyology Index, 

TENDER, a small ship in the service of men of 
war, for carrying men, provisions, or any thing eUe that 
is necessary. 

TENDONS, in Anatomy, are white, firm, and tena-' 
clous parts, contiguous to the muscles, and usually form-" 
ing their extremities. See Anatomy, N° 85. 

TENEBRlOi in Natural History, a genus of insects' 
belonging to the order of coleoptera. See Entomolc)-’ 

CY Index, 

TEN E DOS, in Ancient Geography, an island on ther 
coast of Troas, at the distance of 40 stadia from th«< 
continent, and 8o in compass ) with a cognominal £0-' 
lian town, and a temple of Apollo Smintheus. Its ori- 
gin is derived from Tennes or Tenes, who being ex- 
posed in a coffer or bog by his father Cygnus the Thra- 
cian, at the instigation of the mother-in-law, was by 
fate carried to this island, made king of it, and at length 
worshipped as a god on account of his virtues. Ther 
island was famous for Its earthen ware, for which pur- 
pose it bad an excellent red clay ) and hence Bochart? 
would derive the appellation from tinedom, a “red clay.” 

Tenedia seevris^xsw proverbial saying to denote severity v 
from a law there passed, that persons found in the act ofi 
adultery should be put to death) a severity executed on> 
the king's son ) and therefore, in the coins of Tenedos, 
on one side are two heads, in memorial of the king and 
bis son, and on the reverse an axe, (Aristotle). This 
island still retains its ancient name > and is one of the* 
smallest islands of the Archipelago, situated near the 
eoast of Lesser Asia, west of the ruins of Troy. It i» 
chiefly rocky, but fertile, being remarkable for produ- 
cing the best Muscadine wine in the Levant) and its po- 
sition, thus pear the mouth of the Hellespont, has given it 
importance in all ages) vessels bound towards Constanti- 
nople finding shelter in its port, or safe anchorage in th& 
road, during the Etesian or contrary winds, and in foul 
weather. The emperor Justinian erected a magazine to 
receive the cargoes of the corn ships from Alexandria, 
when detained there. This was a lofty building, 280 
feet long, and 90 broad. The voyage from Egypt was 
rendered less precarious, and the grain preserved until it 
could be transported to the capital. Afterwards, during 
tlie troubles of the Greek empire, Tenedos experienced- 
a variety of fortune. The pirates, who infested these- 
Beas, made it for many years their place of rendezvous) 
and Otbman seized it in 1302, procured vessels, and* 
thence subdued tlie ether islands of the Archipelago.* 



Digitized by kjOOQle 




TEN [ 288 ] TEN 



Tcaedos, It has continued in the possession of the Turks ever 
Teneriff. since : and on the eastern side is a pretty large town, 

‘ '“■'V ' seated at the foot of a mountain, with a fine harbour 

commanded by a castle. £. Long. 26. o. N. Lat. 39. 
42. 

TENERIFF, an island of Africa, and one of the 
Canaries, being the most considerable for riches, trade, 
and extent. It lies to the south of the island of Salva- 
ges, to the west of the Grand Canary, to the north of 
the island of Gomera, and to the east of that of Palma. 
It is of a triangular form, being about 45 miles in 
length and 20 in breadth j and in the centre is the fa- 
mous peak^ called by the natives El Pico de Teyde^ 
which in clear weather may be seen at the distance of 
120 or even 140 miles, like a thin blue vapour very 
little darker than the sky. 

The most frequented harbour is called Santa Cru%^ 
which is on the south side of the island, and where ships 
with good anchors and cables may be safe in all wea- 
thers. At this port is the principal commercial town 
in the island, called also Santa Cru%^ in the middle of 
which is a mole, built at a vast expence, for the conve- 
nience of landing; between the mole and the town is a 
fort called St Philip's^ and near it is a steep rocky den 
or valley, beginning at the sea shore, and running far 
inland, which would render the attack of an enemy 
very difficult ; there are also other forts for its defence, 
all joined together by a thick stone wall, and mounted 
with cannon. 

Cteu'M Hu- Santa Cruz is a large town, containing several churches 

^wwUofth convents, an hospital, and the best constructed pri- 
Canofy ^ate buildings of any in the Canary islands. It con- 
hland$. tains about 7000 inhabitants ; it is not fortified on the 
land side, and all the country near it is dry, stony, and 
barren. 

About four leagues to the south of Santa Cruz, close 
to the sea, there is a cave, with a church called the 
chapel of our Lady of Candtiana, in which is an image 
of the Virgin Mary, that is held in as much reverence 
here as that of Diana was at Ephesus. This chapel is 
endowed with so many ornaments that it is the richest 
place in all the seven islands. At a certain season of the 
y^ar almost all the inhabitants go thither on pilgrimage, 
and innumerable and incredible stories are related and 
univei-sally believed concerning this image. 

About four miles inland from Santa Cruz stands the 
city of St Chrystobal de la Laguna, which is the me- 
tropolis of the island, and contains two parish churches 
and five convents, but has no trade, being inhabited 
principally by the gentry of the island. It contains, ac- 
cording to Humboldt, about 9000 inhabitants, and 
stands in a plain 2200 feet above the sea, in which how- 
ever wheat is cultivated. There are many other towns 
in the island which contain a great number of people, 
but none are more than three leagues from the sea. 

All the fertile ground within a league of the sea is 
covered with vines; that of the next league is sown with 
corn, the third is adorned with woods, and above the 
woods are the clouds, for the island gradually ascends 
from the sea, rising on all sides till it terminates in the 
peak, which is the centre. 

On the south-east of the Island inland from Candela- 
no is a town called Gutmar, where there are some fa- 
milies which know themselves to be the genuine unmix- 



ed offspring of the original natives ; but they know no- TeneriC 
thing of the manners of their ancestors, nor have they ' ""V" ' 
preserved any remains of their language. They are 
fairer than the Spaniards of Andalusia. 

Teneriff contains about p6,ooo persons, supposed to 
be equal to the number of inhabitants of all the rest of 
the seven islands put together. The peasants in gene- 
ral are wretchedly clothed ; when they do appear bet- H'hite't 
ter, they are habited in the Spanish fashion. The men, 
in a genteeler line, dress very gayly, and are seldom jfraig,^ p. 
seen without long swords. It is remarked, that few of is. 
them walk with dignity and ease ; which may be attri- 
buted to the long cloaks they usually wear. The wo- 
men wear veils ; those worn by the lower ranks are of 
black stuff, those of the higher of black silk ; and such 
among the latter as have any claim to beauty are far from 
being over careful in concealing their faces by them. 

The young ladles wear their fine long black hair plait- 
ed, and fastened with a comb or a ribband on the top of 
the head. 

The common people, and in this they resemble the 
inhabitants of most of the islands in the Pacific ocean 
lately discovered, have in them a strong tendency to 
thieving ; they are besides lazy, and the most importu- 
nate beggars in the world. “ I observed likewise (says 
Mr White) that the itch was so common among them, 
and had attained such a degree of virulence, that one 
would almost be led to believe it was epidemic there. 

Some of the women are so abandoned and shameless, 
that it would be doing an injustice to the prostitutes 
met with in the streets of London to say they are like 
them. The females of every degree are said to be of 
an amorous constitution, and addicted to intrigue ; for 
which no houses could be better adapted than those in 
Teneriff. 

“ The manufactures carried on here are very few, 
and the product of them little more than sufficient for 
their own consumption. They consist of taffeties, 
gauze, coarse linens, blankets, a little silk, and curious 
garters. The principal dependence of the inhabitants 
is on their wine (their staple commodity), oil, corn, 
and every kind of stock for shipping. W^ilh these the 
island abounds ; and, in their season, produces Hot only 
the tropical fruits, but the vegetable productions of the 
European gardens, in the greatest plenty.” 

The height of the peak of Tenerift’ has been variously 
estimated and calculated by different travellers and geo- 
graphers. Dr Halley allows but two miles and a quarter Jlpe’'K E*:- 
from the level of the sea to the summit of the sugar-loaf, to 

whilst the Spanish account of the Canary islands, ti ansla-^^ 
ted by Mr Glas in 1763, makes it no less than five miles. 

Borda, however, found its height by trigonometrical 
measurement to be 1905 toises, or 12,181 feet. Hum- 
boldt has described the diflerent zones characterised by 
certain vegetables on the sides of this mountain. At 
the bottom lies a plain 3320 feet above the sea, co- 
vered chiefly with arborescent heaths, in which there is 
a spring whose temperature is 60° Falu-enheit. Above 
this is the region of arborescent ferns, which is suc- 
ceeded by one of junipers and pines. Next to this, at 
the height of 9100 feet, is a sandy plain, characterised 
by the spartium nubigenum, a species of broom. All 
above this the surface is nearly covered with masses of 
obsidian and pumice ; and a little higher, traces of ve- 
getation 
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Tenerifle ge(ation almost entirely disappear. Near the summit, 
n and before sunrise, the travellers observed a singular 
Teniers, phenomenon ; luminous points floating and moving in 
’ the air, which proved to be the images of several stars, 
magnided by vapours. Humboldt saw the sun rise from 
a place near the summit, and found that the upper limb 
of that luminary was visible 12 minutes 55 seconds 
sooner than it should be in the plain by calculation. 
The crater is surrounded by a parapet of compact lava, 
and is of an elliptical form, 300 feet long by 200 
broad. At the bottom the heat was perceptible only at 
a few crevices, from which the aqueous vapours issued 
writb a buzzing noise. When thrust into these the 
thermometer rose to 122 or 135 of Fahrenheit. The 
vapours ponsist of pure water. The depth of the crater 
is about no feft. The temperature at the summit was 
37® in the middle of June. The air was extremely 
i:lear, the sky of the deepest blue, and prospect most 
magnificent. 

TENESMUS, in Medicine^ is a continual desire of 
going to stool, but without any stool being ready to be 
voided. See Medicine, N® in. 

TENIERS, David, the Elder, a Flemish painter, 
bom at Antwerp in 1582. He received the first rudi- 
ments of bis art from the famous Rubens, who highly 
•esteemed him for his promising genius, and with great 
satisfaction examined and commended his designs. From 
the school of that celebrated painter I'eniers went to 
finish his studies at Rome. He attached himself to A- 
dam Elsheimer for six years j and from the instructions 
of two such incomparable masters, he formed to himself 
a peculiar style, which his son cultivated so happily af- 
terward as to bring it to the utmost perfection. His 
pictures were small \ and his subjects usually shops, ela- 
boratories, humorous conversations, and rural festivi- 
ties. The demand for his pieces was universal \ and 
even his master Rubens thought them an ornament to 
his cabinet. He died at Antwerp in 1640. 

Teniers, Davidy the Younger, also an admirable 
painter, was the son of the former, and was horn at 
Antwerp In 1610. He obtained the name of Ape of 
Pennting^ from his imitating the manner of different 
painters with such exactness as to deceive even the 
nicest judges. He improved greatly under his father, 
and obtained such reputation as introduced him to the 
favour of the great. The archduke Leopold William 
made him gentleman of his bedchamber j and all the 
pictures of his gallery were copied by Teniers, and en- 
graved by his direction. The king of Spain and Don 
Juan of Austria set so high a value on his pictures, 
that they built a gallery on purpose for them. Wil- 
liam prince of Orange honoured him with his friend- 
ship*, and Rubens not only esteemed his works, liut as- 
sisted him with his advice. His principal talent lay in 
landscapes, adorned with small figures. He also painted 
men drinking and smoking, chemists elaboratories, 
country fairs, and the like. His small figures are su- 
perior to his large ones. He died in 1694. 

The works of the father and son are thus distinguish- 
ed : The latter discover A finer touch and fresher pen- 
cil, greater variety of attitudes, and a better disposi- 
tion of the figures. The father retained something of 
the tone of Italy in his colouring, which was stronger 
than the son’s; besides, the son used to put at the bot- 
tom of his pictures, David Teniers, junior. 

VoL. XX. Part I. t 



Abraham^ another son of David the Elder, xvas Tenier- 
equal, if not superior, to his father and brother in the H 
expression of his characters, and his understanding the . Tennis. 
clat'o obscuro; though he was inferior in the sprightli- * 
ness of his touch, and the lightness of his pencil. 

TENISON, Dr Thomas, archbishop of Canter- 
bury, was born at Coltenbam in Cambridgeshire in 
1636 ; and studied at Corpus Christi college in Cam- 
bridge. In his youth, while the fanatical government 
lasted, he applied himself to physic; but afterward went 
into orders, and was some time minister of St Andrew’s 
church, Cambridge ; where he attended the sick during 
the plague in 1665, which his parishioners acknowled- 
ged by the present of a piece of plate. He showed him- 
self very active against the growth of Popery, by his 
writings both In King Charles’s and in King James’s 
reigns : in 1680 he was presented to the vicarage of St 
Martin’s in the Fields, London, to which parish he made 
several donations ; and among others, endowed a free ' 
school, and built a handsome library, which he furnish- 
ed with useful books. King William and Queen Mary, 
in 1689, presented him to the archdeaconry of Lon- 
don ; in 1691, he was nominated to the see of Lincoln, 
and in 1694 he succeeded DrTillotson as archbishop of 
Canterbury. He performed all the duties of a good 
primate for 20 years, and died in 1715. 

TENNIS, a play at which a bull is driven by a 
racket* 

As many persons would become players at tennis, pro- 
vided they could easily understand the rudiments of the 
game, so as to form some judgment of the players, or 
least to know who wins and who loses, wc have Iigrc at- 
tempted to give so plain a description of it, that no one 
can be at a loss, if ever he should bett or play. As to 
the executive part, it requires great practice to make a 
good player, so that nothing can he done without it ; 
all we presume to do is to give an Insight into the game, 
whereby a person may not seem a total stranger to it 
when be happens to be in a tennis court. 

The game of tennis is played in most capital cities in 
Europe, particularly in France, frpm whence we may 
venture to derive its origin. It is esteemed with many 
to be one of the most ancient games in Christendom, 
and long before King Charles I.’s time it was played in 
England. 

This game is as intricate as any game whatever ; a 
person who is totally ignorant of it may look on for a 
month together, without being able to make out how 
the game is decided. Therefore we shall begin, by de- 
scribing the court in which it is played. 

The size of a tennis court is generally about 96 or 
97 feet by 33 or 34, there being no exact dimension 
ascribed to its proportion, a foot more or less in length 
or width being of no consequence. A line or net hangs 
exactly across the middle,^ over which the ball must 
struck, either with a racket or board to make the stroke 
good. Upon the entrance of a tennis-court, there is a 
long gallery which goes to the dedans, that is, a kind of 
front gallery, where spectators usually stand, into which, 
whenever a ball is struck, it tells for a certain stroke. 

This long gallery is divided into different compartiments 
or galleries, each of which has its particular name, as 
follows ; from the line towards the dedans are the frxt 
galUry^ door, second galiery^ and xhe last gallery, which 
is called the service side. From the dedans to the last 
O 0 gallery 
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rrallery are the figures i , 2, 3, 4, 5. < 5 . at » yard distance 
' each, by «hrch the cliaccs are marked, and is one of 
the most essential parts of the game, as will appear in 
the following description. 

On the other side of the line are also the first gallery^ 
door, second gallery, and lastgalleiy ; which is called the 
ha%ard-side. Every ball struck into the last gallery on 
this side reckons for a certain stroke the same as the de- 
dans. Between the second and this last gallery are the 
figures I, 2, to mark the chaces on the hazard-side. 
Over this long gallery, or these compartiments, is a 
covering, called the pent-house, on which they play the 
ball from the service-side, in order to begin a set of ten- 
nis, from which it is called a service. When they miss 
putting the ball (so as to rebound from the pent-house) 
over ascertain line on the service side, it is deemed a 
fault, two of which are reckoned for a stroke. If the 
ball rolls round the pent-house, on the opposite side of 
the court, so as to fall beyond a certain line described 
for that purpose, it is called passe, reckons for nothing 
on either side, and the player must serve again. 

On the right-hand side of the court from the dedans 
is what they call the tambour, a part of the wall which 
projects, and is so contrived in order to make a variety 
in the stroke, and render it more difficult to be returned 
by the adversary for w’hen a ball strikes the tambour, 
it varies its direction, and requires some extraordinary 
judgment to return it over the line. The last thing on 
the right hand side is called the grill, wherein if the 
ball is struck, it is also 15, or a certain stroke. 

The game of tennis is played by what they call sets ; 
a set of tennis consists of six games : but if they play 
what is called an advantage-set, two above five games 
must be won on one side or the other successively, in or- 
der to decide *, or, if it comes to six games all, two 
games must still be won on one side to conclude the set j 
so that an advantage-set may last a considerable time \ 
for which kind of sets the court is paid more than for 
any other. 

We must now describe the use of the chaces, and by 
what means these chaces decide or interfere so much in 
the game. When the player gives his service at the be- 
ginning of a set, his adversary is supposed to return the 
ball and wherever it falls after the first rebound un- 
touched, the chace is called accordingly *, for example, 
if ihe ball falls at the figure i, the chace is called at a 
yard, that is to say, at a yard from the dedans : this 
chac^^ remains till a second service is given *, and if the 
player on the service side lets the ball go after his ad- 
versary returns it, and if the ball falls on or between any 
of these figures or chaces, they must change sides, there 
being two chaces j and be who then will be on the 
hazard side, must play to win the first chace j which if 
he wins by striking' the ball so ns to fall, after its first 
rebound, nearer to the dedans than the figure 1, with- 
out his adversary’s being able to return it from its first 
hop, he wins a stroke, and then proceeds in like manner 
to win the second chace, wherever it should happen to 
be. If a ball falls on the line with the first gallery 
door, second gallery, or last gallery, the chace is like- 
wise called at such or snob a place, naming the gallery, 
door, &c. When it is just put over the line, it is called 
a chace at the line. If the player on the service -side re- 
turns a ball with such force as to strike the wall on the 
hazard-side so as to rebound, after the first hop over the 
lifte, it is also called a chace at the line. 

4 
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The chaces on the hazard-side proceed from the ball Tenais. 
being returned either too hard or not quite hard enough; “ 
80 that the ball after its first rebound falls on this side of 
the blue line, or line which describes the hazard-side 
chaces; in which case it is a chace at l, 2, &c. provid- 
ed there is no chace depending. When they change 
sides, the player, in order to win this chace, must put 
the ball over the line anywhere, so that his adversary 
does not return it. When there is no chace on the 
hazard-side, all balls put over the line from the service- 
side, without being returned, reckon for a stroke. 

As the game depends chiefly upon the marking, it 
will be necessary to explain it, and to recommend those 
who play at tennis to have a good and unbiassed marker, 
for on him the whole set may depend ; be can mark in 
favour of the one and against the other in such a manner, 
as will render it two to one at starting, though even 
players. Instead of which the marker should be^ very 
attentive to tlie chaces, and not be anyway partial to 
either of the players. 

This game is marked in a very singular manner, 
which makes it at first somewhat difficult to understand- 
1'he first stroke is called 1 5, the second 30, the third 
40, and the fourth game, unless the players get four 
strokes each ; in that case, instead of calling it 40 all, 
it is called deuce ; after which, as soon as any stroke is 
got, it is called advantage ; and in case the strokes be- 
come equal again, deuce again, till one or the other gets 
two strokes following, which win the game , and as the 
games are won, so they are marked and called ; as one 
game love, two games to one, &c. towards the set, of 
which so many of these games it consists. 

Although but one ball at a time is played with, a 
number of balls arc made use of at this game to avoid 
trouble, and are handed to the players in baskets for 
that purpose ; by which means they can play as long as 
they please, without ever having occasion to stoop fora 
ball. 

There are various methods of giving odds at tennis, 
in order to make a match equal; and that they may h« 
understood, we shalLgivc the following list of them, with 
their meanings, so that any person may form a judge- 
ment of the advantage received or given. 

The lowest odds that can be given, excepting tlie 
choice of the sides, is what they call a bisque, that is, a 
stroke to be taken or scored whenever the player, wIm) 
receives the advantage, thinks proper: for instance, sup- 
pose a critical game of the set to be forty thirty, by tak- 
ing tl.e bisque, he who is forty becomes game, and so la 
respect of two bisques, &c. 

The next greater odds are fifteen, that is, a certain 
stroke given at the beginning of each game. 

After these, half thirty, that is, fifUen one game, and 
thirty the next. Then follow the whole thirty, forty, &c . 
There are also the following kind of odds which are 



given, VIZ. 

Hound services ; those are services given round the 
pent-licuse, so as to render it easy for the striker out 
(the player who is on the hazard side) to return the ball. 

Half court, that is, being obliged or confined to play 
into the adversary’s half-court; sometimes it is played 
straight wise, and at other times acioss ; both which ar« 
great advantages given by him so confined, but the strait 
halficourt is the greatest. 

Touch no-wall, that is, being obliged to play within 
the compass of the wails, or sides of the court. This is 
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Tennis a considefablc advantage to him who receives it ; us all 
H the balls must lie played gently, and consequently they 
Tenntiwe. much easier to take than those which are played hard, 
' or according to the usual method of play. 

Barring the hazarded that is, barring the dedans, tam- 
bour, grill, or the last gallery on the haiiard-side, or any 
particular one or more of them. 

These are the common kind of odds or advantages 
given ; but there are many others, which are according 
to what is agreed by the players : such as playing with 
board against rackety cricket-bat against rackety &c. 

The game of tennis is also played by four persons, 
two partners on each side. In this case, they are gene- 
ally confined to their particular quarters, and one of 
each side appointed to serve and strike out j in every 
other respect, the game is played in the same manner as 
when two only play. 

Any thing more to be said upon this subject would 
be needless, as nothing can be recommended after read- 
ing this short account of tennis, but practice aud atten- 
tion, without which no one can become a proficient at 
the game. 

TENOR, or Tenour, the purport or content of a 
writing or instrument in law, &c. 

Tenor, in Mttsic^ the fii-st mean, or middle part, or 
that which is the ordinary pitch of the voice, when nei- 
ther raised to a treble nor lowered to a bass. 

TENNESSEE, one of tlie United States of North 
America. It is bounded on the north by Kentucky 
and Virginia ; south by the states of Mississippi and 
Georgia, and the territory of Alibama ; east by North 
Carolina; and west by the river Mississippi. The 
parallel of 35® and 36® 30' forms the southern and nor- 
thern bonndai'ies. The area is about 40,000 square 
English miles. In point of soil and climate this is one 
of the most favoured states in the Union. In the eas- 
tern parts the country is mountainous, in the western 
it is finely diversified with low hills ; and every where 
it is well watered, covered with excellent wood, and 
affording when broken up most productive crops. 
Wheat, barley, rye, maize, flax, hemp, tobacco, indi- 
go, rice, and cotton, thrive luxuriantly. Lands of the 
first and second qtiality arc too rich for wheat till they 
have been reduced by other crops. On Cumberland 
river the common produce of Indian corn is 60 to 70 
bushels an acre ; that of cotton is usually 800 pounds 
an acre. Vegetation is six or seven weeks earlier than 
in the eastern states. The rivers are scarcely ever 
frozen, and the snow seldom continues more than ten 
or twelve days. In some of the low grounds bilious 
fever prevails ; but in general this state is one of the 
healthiest in North America. 

The principal rivers are the Tennessee with its 
branches, and the Cumberland. The former is naviga- 
ble for boats 500 miles, with one interruption, and by 
its branches a considerable way farther. The latter is 
navigable for boats of 20 tons to N:vshville, 2 CO miles 
up, and for small craft 150 miles farther. 

Iron ores are a!)undant in this state, and lead ore is 
also found. Limestone is common; gypsum and slate 
exist in some places. Nitre is found in prodigious 
quantities in vast natural caves of a wonderful extent, 
some of which have large streams running through them. 
The natural forests furnish wood of all kinds and of 
exc'ellent quality. The wild animals consist of deer, 
bears, panthers, wolves, wild cats, racoons, foxes, bea- 



vers, &c. The animals of prey are seldom seen near Tennessee 
cultivated tracts. |) 

This state was first settled in 1774, and was admit- Ten ter, 
ted into the union in 1796. Its population in X791 was ' » 
only 35,691 ; but in 1810 had increased to 261,727, 
of whom 44,535 were slaves. The inhabitants arc 
good horsemen, expert in the use of the rifle, active 
and enterprising, but addicted to gaming and fightihg. 

The legislature consists of a senate and bouse of repre- 
sentatives, elected by all the free citizens of 21 years 
of age, who have resided six months in the state. The 
executive power is vested in a governor elected for two 
years. The judges are appointed by the legislature 
during good behaviour. The religious denominations 
are Presbyterians, Baptists, Roman Catholics, Metho- 
dists, and Episcopalians. There are four colleges in 
the state, none of which have yet acquired much cele- 
brity. The value of lands and houses in this state, as 
ascertained by the assessment, in 1799 was 6,134,108 
dollars; and in 1814 it was 24,233,750, exclusive of 
slaves. The value of the manufactures of this state, 
which are chiefly domestic, was found to be 3,611,029 
in 1810. Tennessee being entirely an inland state, its 
commerce is carried on chiefly through New Orleans, 
and hence the value of its exports does not appear. 

They consist principally of saltpetre, tobacco, corn, 
hogs, and cattle. The imports are dry goods, groceries, 

&c. Maple sugar is generally made by the farmers 
themselves. A single tree on an average yields from 1 5 
to 25 gallons of sap, from which four or five pounds of 
suijar is extracted. The quantity made in the state in 
1810 amounted to 162,340 pounds. 

TENSE, in Grammar ^ an inflection of verbs, where- 
by they are made to signify or distinguish the circum- 
stance of time in what they affirm. See Grammar. 

TEN'r, in War^ a pavilion or portable bouse. 'J'ents 
are made of canvas, for officers and soldiers to lie under 
when in the field. The size of the officers tents is not 
fixed ; some regiments have them of one size and soma 
of another; a captain*s tent and marquee is generally 
lo^ feet broad, 14 deep, and 8 high : the subalterns are 
a foot less ; the major’s and lieutenant-colonel’s a foot 
larger; and the colonel’s two feet larger. The subai- 
terns of foot lie two in a tent, and those of horse but 
one. The tents of private men are 6^ fe«^t square, and 
5 feet high, and hold five soldiers each. The tents for 
horse are 7 feet broad and 9 feet deep : they hold like- 
wise five men and their horse accoutrements. — ^I'he word 
is formed froni the Latin tentorium^cS tendo^ “I stretch,” 
because tents are usually made of canvas stretched out, 
and sustained by poles, with cords and pegs. 

Tent, in Surgerif^ a roll of lint made into the shape of 
a nail with a broad flat head, chiefly used in deep wounds 
and ulcers. They are of service, not only in conveying 
medicines to the roost intimate recesses and sinuses of the 
wound, but to prevent the lips of the wound from uniting , 
before it is healed fiom the bottom ; and by their assis- 
tance griimous blood, sordes, &c. are readily evacuated. 

TENTER, Trier, or P/wer, a machine used in 
the cloth manufactory, to stretch ogt the pieces of cloth, 
stuflT, &c. or only to make them even and set them 
square. 

It is usually about 44 - feet high, and for length ex- 
ceeds that of the longest piece of cloth. It consists of 
several long square pieces of wood, placed like those 
which form the barriers of a manege ; to, however, as 
O 0 2 that 
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Tenlor ♦tat llic lower cross pieces of wood may be raised or 
B lowered as is found requisite, to be 6xed at any height 
Tcnthg. means of pins. Along the cross pieces, both the up- 
’ per and the under one, are hooked nails, called tenter- 
Jmks, driven in from space to space. 

To put apiece of cloth on the Tenter. While the 
piece is yet quite wet, one end is fastened to one of the 
ends of the tenter j then it is pulled by force of arms to- 
wards the other end, to bring it to the length required : 
that other end being fastened, the upper list is hooked 
on to the upper cross-piece, and the lowest 1/st to the 
lowest cross piece, which is afterwards lowered by force 
till the piece have its desired breadth. Being thus well 
stretched, both as to length and breadth, they brush it 
with a stiflf hair brush, and thus let It dry. Then they 
take it off j and, till they wet it again, it will retain the 
length and breadth the tenter gave it. 

TENTHREDO, the Saw-fly j a genus of insects 
belonging to the order of hymenoptera. See Entomo- 
logy Index. 

First Fruits of Spiritual Prefer- 
ments^ a branch of the king’s revenue. See Revenue. 

These were originally a part of the Papal usurpations 
over the clergy of this kingdom j first introduced by 
Fandulph the pope’s legate, during the reigns of King 
John and Henry HI. in the see of Norwich j and after- 
wards attempted to be made universal by the popes Cle- 
ment V. and John XXII. about the beginning of the 
14th century. The first fruits, primitice or annates, 
were tbe first year’s whole profits of the spiritual prefer- 
• nient, according to a rate or valor made under the di- 

rection of Pope Innocent IV. by Walter bishop of Nor- 
wich in 38 Hen. III. and afterwards advanced in value 
• by commission from Pope Nicholas HI. A. D. 1 202, 20 
CommrJi. f which valuation of Pope Nicholas is still pre- 

vol. i. ' served in the exchequer. The tenths, or dccimcr, were 
the tenth part of the annual profit of each living by the 
same valuation •, which was also claimed by the holy sec, 
under no better pretence than a strange misapplication 
of that precept of the Levitical law, which directs, that 
the Levites “ should offer the tenth part of their tithes 
as a heave offering to the Lord, and give it to Aaron 
the highprlest.” But this claim of the pope met with 
vigorous resistance from the English parliament ^ and a 
variety of acts were passed to prevent and restrain it, 
particularly the statute 6 Hen. IV. c. i. which calls it 
a horrible mischief and damnable custom. But the Po- 
pish clergy, blindly devoted to the will of a foreign mas- 
ter, still kept it on foot j sometimes more secretly, some- 
times more openly and avowedly : so that in the reign of 
Henry VIII. it was computed, that in the compass of 50 
years 800,000 ducats had been sent to Rome for first 
fruits only. And as the cleipgy expressed this willing- 
ness to contribute so much of their income to the head of 
the church, it was thought proper (when in the same reign 
the papal power was abolished, and the king was decla- 
red the head of the church of England) to annex this 
revenue to the crown which was done by statute 26 
Hen. VIII. c. 3. (confirmed by statute i Eliz. c. 4.) j 
and a new valor benefidorum was then made, by which 
the clergy are at present i*ated. 

By these last-mentioned statutes all vicarages under 
ten pounds a-year, and all rectories under ten marks, 
are discharged from tbe payment of first fruits : and if, 
in such livings as continue chargeable with this payment, 
the incumbent lives but half a year, he shall pay only 
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one quatter of bis first fruits ; if but one whole year, Teailii^ 
then half of them j if a year and a half, three quartep ; Tenure^^ 
and if two years, then tbe tvhole, and not otherwise. ’ 
Likewise by the statute 27 Hen. VIII. c. 8. no tenths 
are to be paid for the first year, for then the first fruits 
are due : and by other statutes of Queen Anne, in the 
fifth and sixth years of her reign, if a benefice be under 
50I. per annum deaf yearly value, it shall be discharged 
of the payment of first fruits and tenths. 

Thus the richer clergy being, by the criminal bigo»- 
try of their Popish predecessors, subjected at first to a 
foreign exaction, were afterwards, when that yoke was 
shaken off, liable to a like misapplication of their reve- 
nues through the rapacious disposition of the then reign- 
ing monarch \ till at length the piety of Queen Anne 
restored to the church what bad been thus indirectly 
taken from it. This she did, not by remitting the tentlis 
and first fruits entirely \ but, in a spirit ol tbe truest 
equity, by applying these superfluities of the larger be- 
nefices to make up tbe deficiencies of the smaller. And 
(0 this end she granted her royal charter, which was con- 
firmed by the statute 2 Ann. c. ii. whereby all the reve- 
nue of first fruits and tenths is vested in trustees forever, 
to form a perpetual fund for the augmentation of poor li- 
vings. This is usually called bounty; which 

has been still farther regulated by subsequent statiite.s. 

TENURE, in Law, signifies the manner whereby 
lands or tenements are held, or the service that tbe te- 
nant owes to his lord. 

Of this kingdom almost all the real property is by the 
policy of our laws supposed to be granted by, dependent 
upon, and holden of, some superior lord, by and in consi- 
deration of certain services to be rendered to the lord by 
the tenant or possessor of this property. The thing holden 
is therefore styled a tenement, the possessors thereof te- 
nants, and the manner of their possession tenure. Thus 
all the lands in the kingdom are supposed to be holden, 
mediately or immediately, of the king who is styled the 
loYd paramount, or above all. Such tenants as held un-jg/flf*sfc 
der the king immediately, when they granted out 1^01- CommeiA. 
lions of the lands to inferior persons, became also lords ▼ol* 11. 
with respect to those inferior persons, as they were still 
tenants with respect to the kingj and thus partaking of 
a middle nature, were called mesne or middle lords. So 
that if the king granted a manor to A, and he granted a 
portion of the land to B, now B was said to hold of A, 
and A of the king ; or, in other words, B held his lands 
immediately of A, but mediately of the king. The king 
therefore was styled lord paramount : A was both tenant 
and lord, or was a mesne lord ; and B was called tenant 
paravail or the lowest tenant, being he who was supposed 
to make avail or profit of the land. In this manner are 
all the lands of the kingdom holden which are in the 
hands of subjects : for, according to Sir Edward Coke, 
in the law of England we have not properly allodium, 
which is the name by which the feudlists abroad distin- 
guish such estates of tbe subject as are not holden of any 
superior. So that «t the first glance we may observe, 
that our lands are either plainly feuds, or partake very 
strongly of the foedal nature. 

All tenures being thus derived, or supposed to be 
derived, from the king, those that held immediately 
under him, in right of his crown and dignity, were 
called his tenants in capite, or in chief; which was the 
most honourable species of tenure, but at the same time 
subjected the tenants to greater and more burdensome 

services 
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Teiure. services than inferior tenures did. And this distinc- 
— - V ' tion ran through all the different sorts of tenure. 

There seem to have subsisted among oui' ancestors four 
principal speciesof lay>tenures, to which all other maybe 
reduced : the grand criteria of which were the natures of 
the several services or renders that were due to the lords 
from their tenants. The services, in respect of their qua* 
lity, were either free or base services: in respect of their 
quantity and the time of exacting them, were either cerMm 
or uncei'tain. Free services were such as were not unbe- 
coming the character of a soldier or a freeman to perform ^ 
as to serve under his lord in the wars, to pay a sum of. 
money, and the like. Base services were such as were 
fit only for peasants or persons of a servile rank \ as to 
plough the lord's land, to make his hedges, to carry out 
his dung, or other mean employments. The certain ser- 
vices, whether free or base, were such as were stinted in 
quantity, and could not be exceeded on any pretence \ 

" as, to ]iay a stated annual-rent, or to plough such a field 
for three days. The uncertain depended upon unknown 
contingencies *, as, to do mditary service in person, or 
pay au assessment in lieu of it when called upon \ or to 
wind a horn upon the appearance of invaders j which are 
free services ; or to do whatever the lord should com- 
mand I which is a base or villein service. 

From the various combinations of these services have 
arisen the four kinds of lay-tenure which subsisted in 
England till the middle of the Inst century j and three 
of which subsist to this day. Of these Bracton (who 
wrote under Henry III.) seems to give the clearest and 
roost compendious account of any author ancient or mo- 
dern j of which the following is the outline or abstract : 
** Tenements are of two kinds, frank- tenemeatj and viV- 
Jettage, And of frank-tenements, some are held freely 
in consideration of homage and knight-service^ others in 
free-socage, with the service of fealty only. And again, 
of villenages, some are pure, and others prixnlcged. He 
that holds in pure villenage shall do whatsoever is com- 
manded him, and always be bound to an uncertain ser- 
vice. The other kind of villenage is called villein-soc- 
age ; and these villein-socmen do villein services, but 
such as are certain and determined." Of which the 
sense seems to be as follows j first, where the service 
was free, but uncertain, as military service with homage, 
that tenure was called the tenure in ehivalry, per servi- 
tium militare, or by knight-service. Secondly, where 
the service was not only free, but also certain, as by 
fealty only, by rent and fealty, &c. that tenure was 
called libet'um socagium,nT free socage. These were the 
only free holdings or tenements ; the others were ville- 
nous or servile : as, thirdly, where the service was base 
in its nature, and uncertain as to time and quantity, the 
tenure was purum vilicnagium, absolute or pure villen- 
age. Lastly, where the service waS base in its nature, 
but reduced to a certainty, this was still villenage, but 
distinguished from the other by the name of pnvileged 
villenage, villenagium privilegiatum ; or it might be still 
called socage (from the certainty of its services), but de- 
graded by their baseness into the inferior title of villa- 
num socagium, villein-socage. 

I. The military tenure, or that by knight-service, 
was done away by stat. 1 2 Car. II. For an account 
of this species of tenure see Feodal System, and 
KsioHT-Service i and for its incidents, see Belief, 
Primer- SEISIN, Wardship, Marriage, Fines, and 
Escheat. 



2. The second species of tenure or free-socage, not Ttmire. 
only subsists to this day, but has in a manner absorbed 

and swallowed up (since the statute of Charles the Se- 
cond) almost every other species of tenure. Se So- 
cage. 

The other grand division of tenure, mentioned by 
Bracton, is that of villenage, as contradistinguished 
from liberum tenementum, or frank-tennre. And this 
(we may remember) he subdivides into two classes, pure 
and privileged villenage : from whence have arisen twa 
other species of our modern tenures. 

3. From the tenure of pure villenage have sprung our 
present copyhold tenures, or tenure by copy of court- 
roll at the will of the lord *, in order to obtain a clear 
idea of which, it will be previously necessary to consult 
the articles M.\nor and Villenage. 

As a farther consequence of what has been there ex- 
plained, we may collect these two main principles, which 
arc held to be the supporters of a copyhold-tenure, and 
without which it cannot exist : 1. That the lands be 
parcel of and situate within that manor under which it 
is held. 2. That they have been demised, or demisable, 
by copy of court- roll immemorially. For immemorial cus- 
tom is the life of all tenures by copy \ so that no new 
copyhold can, strictly speaking, be granted at this day. 

Id some manors, where the custom bath been to per- 
mit the heir to succeed the ancestor in his tenure, the 
estates are styled copyholds of inheritance i in others, 
where the lords have been more vigilant to maintain 
their rights, they remain copyholds for life only \ for 
the custom of the manor has in both cases so far super- 
seded the will of the lord, that, provided the services be 
performed or stipulated for by fealty, he cannot in the 
fii^t instance refuse to admit the heir of his tenant upon 
his death*, nor, in the second, can he remove his present 
tenant so long as he lives, though he holds nominally by 
the precarious tenure of his lord's will. 

The fruits and appendages of a copyhold- tenure, that 
it hath in common with free tenures, are fealty, services 
(as well in rents as otherwise), reliefs, and escheats. 

I1ie two latter belong only to copyholds of inheritance \ 
the former to those for life also. But, besides these,, 
copyholds have also heriots, wardship, and fines. He- 
riots, which are agieed to be a Danish custom, are a 
render of the best beast or other good (as the custom 
may be) to the lord on the death of the tenant. This 
is plainly a relic of villein tenure j there being original- 
ly less hardship in it, when all the goods and chattels 
belonged to the lord, and he might have seized them 
even in the villein’s lifetime. These are incident to 
both species of copyhold but wardship and linos to 
those of inheritance only. Wardship, in eopyhold- 
estates, partakes both of that in chivalry and that in so- 
cage. Like that in chivalry, the lord is the legal guar- 
dian, who usually assigns some relation of the infant 
tenant to act in his stead : and he, like guardian in so- 
cage, is accountable to his ward for the profits. Of 
fines, some are in the nature of primer-seisms, due on 
the death of each tenant, others are mere fines for ali- 
enations of the lands \ in some manors, only one of those 
sorts can- be demanded, in some both, and in others 
neither. They are sometimes arbitrary and at the will 
of the lord, sometimes fixed by custom; but, even when 
arbitrary, the courts of law, in favour of the liberty of 
copyholders, have tied them down to be reasonable in 
thcii extent ; otherwise they might amount to disherison 
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Tenure, of tlie cState. No fine therefore is allowed to be taken 
■> upon descents and alienations (unless in particular cir- 
cumstances) of more than two years improved values of 
the estate. From this instance we may judge of the 
favourable disposition that the law of England (which 
is a law of liberty) liatli always shown to this species 
of tenants, by removing, as far as possible, every real 
badge of slavery from them, however some nominal ones 
may continue. It suffered custom very early to get the 
better of the express terms upon which they held their 
lands j by declaring that the will of the lord was to be 
interpreted by the custom of the manor j and, where 
no custom has been suftered to grow up to the prejudice 
of the lord, as in this case of arbitrary fines, the law it- 
self interposes in an equitable method, and will not suf- 
fer the lord to extend his power so far as to disioherit 
the tenant. 

4. There is yet a fourth species of tenure, described 
by Bracton, under the name sometimes of privileged 
viltenage, and sometimes of villein socage. See Pnvi- 
leged VlLLE-SAGE. 

Having in the present article, and those referred to, 
t.aken a compendious view of the principal and funda- 
mental points of the doctrine of tenures, both ancient 
and modern, we cannot but remark the mutual connec- 
tion and dependence that all of them have upon each 
other. And upon the whole it appears, that, whateirer 
changes and alterations these tenures have in process of 
time undergone, from the Saxon era to the 12 Car. II. 
all lay-tenures are now in effect reduced to two species 5 
free tenure in common socage, and base tenure by copy 
of court-roll. But there is still behind one other species 
of tenure, reserved by the statute of Charles II. which is 
of a spiritual nature, and called the tenure in Fbank- 
Almoign; see that article. 

A particular account of the ancient tenures would to 
many persons he highly amusing. We can only select a 
few of the most singular, referring the curious reader for 
more information to Anderson’s Origin of Commerce, 
Henry’s History of Britain, and Blount's Fragmcnta 
Antiquitates, 

In the 19th of Henry III. Walter Gately held the 
manor of Westcourt, in Bedington in Surry, yielding 
yearly to the king one cross-bow, balistam^ value twelve 
pence. 

Anno iertio Edw. I. Osbert de Lonchamp, knight, 
held his lands of Ovenhelle, in ICent, for personally 
guarding the king forty days into W.ales at his own 
expence, with one horse of five shillings value, one sack 
worth sixpence, and one broch for that sack. N. B. 
All personal services, or attendances on our kings in 
those times, were limited to forty days, at their owu 
cxpence. 

The like the same year of Laurence de Broke, who 
for his hamlet of Kenham in Middlesex, found the 
king one soldier, a horse worth five shillings, a sack 
worth fivcpence, and a broch worth twopence (this 
broch was a kind of cup, jug, pot, or bason), for forty 
days, at his own expence, wherever his armv shall be 
within the four seas. This was settled (says Mr Blount) 
at the Stone Cross, which stood near the May-pole in 
the Strand, London, where the judges-itinerant used in 
old times to sit. 

Robert Maunsel’. tenure of lands in Peverel paid 



the same service, and the horse, sack, and broch of the Tesorr. 
same prices. “t 

i^mo Edw. I. Henry de Aveming’s tenure of the 
manor of Morton in Essex, was to find a man, a horse 
worth ten shillings, four horse-shoes, a leather sack, and 
an iron broch. 

The year following three persons held thirty acres of 
land in Carleton in Norfolk, by the service of bringing 
the king, whenever he shall be in England, twenty-four 
pasties of fresh herrings at their first coming in. 

Another held bis manor in Norfolk of that king, by 
annually supplying him at his exchequer with two ves- 
sels, called mnest of wine made of pearmains. Here 
(says our author) it is worth observing, that in King 
Edward the First’s time pearmain cyder was called 
wine,'*^ This therefore seems to account for the men- 
tion of vineyards in old times in Kent, Sussex, and 
other parts of England, which has so often puzzled ma- 
ny people to elucidate. 

Another person, in the 2ist of the said king, held 
thirty acres of land, valued at ten shillings yearly in 
the exchequer, or four- pence per acre, in Cambridge- 
shire, for furnishing a truss of hay for the king’s nc- 
cessary-house or privy, whenever he shall come into that 
county. 

Another, in the 34th of that king, held a manor in 
Kent for providing a man to lead three greyhounds 
when the king shall go into Gascony, so long as a pair 
of shoes of foiirpence should last. 

And that wc may not again recor to these old te- 
nures, we shall further add, from the same author, that 
in the first year of King Edward II. Peter Spileman 
made fine to the king for his lands by serjeanty, to find 
one to serve as a soldier for forty days in England, with 
a coat of mail j also to find straw for the king’s bed, 
and hay for his horse. 

This article of straw for the king’s bed wc did not 
so much wonder at, wlien we found it in an article in 
William the Conqueror’s time} but it is somewhat more 
remarkable so late as the days of King Edward II. 

Several others, we find, held their lands of the crown 
in those times by very different tenures. One, by pay- 
ing two white capons annually } anollier, by carrying 
the king’s standard whenever he happeiis to be in the 
county ol Sussex } another, by carrying a rod or batoon 
before the king on certain occasions } another, by ser- 
ving the office of chamberlain of the exchequer, a very 
good place at present ; another, by building and up- 
holding a bridge } anntlter, by being niarechal (iwerr- 
trirum)t i. e. as Mr Blount translates it, of the laun- ' 
dresses in the king’s army } another, by acting as a Ser- 
jeant at arms for the king’s army whilst in England } 
one supplies a Servant for the king’.s larder } another, 
for his wardrobe } others, to find servants for this or 
that forest } another, a hawk } one pi^sents the king a 
pair of scarlet hose annually } others are hound to sup- 
ply soldiers with armour for certain days, for the keep- 
ing this or that castle } one, viz. for the manor of El- 
ston in Nottinghamshire, pays yearly rent of one pound 
weight of cummin seed, two pair of gloves, and a steel 
needle; another, is to repair the iron-work of the king’s 
ploughs} Ela countess of Warwick, in the 13th year 
ot King Edward I. held the manor of Hokenorton in 
Oxfordshire, in the barony of D'Oyly, by the serjeanty 
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Teaore of carving at the king’s table on his birth-day, and she 
II to have the knife the king then uses at table. 

Tenn. TEOS, one of the twelve Ionian cities, was situated 
' on the south side of the Ionian peninsula, and distinguish- 

ed by being the place where the poet Anacreon and the 
historian Hecataeus were born. 

TERAPHIM, or Theraphim, a word In the He- 
brew language, which lias exercised much the ingenui- 
ty of the critics. It occurs 13 or 14 times in the Old 
Testament, and is commonly interpreted idols. We 
will not trouble our readers with the numerous conjec- 
tures which have been formed respecting the meaning 
of this word. The only way to determine it, if it be at 
all possible, would be to examine and compare all the 
passages in which it occurs, and to consult tiie ancient 
translations. Conjectures are useless j every man may 
make a new one, which will have just as good a title 
to belief as those which have been already proposed. 

TERCERY, or Tercera, one of the largest islands 
of the Azores, or Western islands, lying in the Atlan- 
tic ocean. It is about 40 miles iu circumference^ and 
surrounded with craggy rocks, which render it almost 
inaccessible. The soil is fertile, abounding in corn, 
wine, and fruits *, and they have plenty of cattle to 
supply the ships which call there. Their principal trade 
is wood. The inhabitants are lively, addicted to gal- 
lantry, and are said to be extremely revengeful. It is 
subject to Portugal 5 and Angra is the capital town. 
W. Long. 27. 1. N. Lat. 28. 45. 

TEREBELLA, the Piercer, a genus of insects 
belonging to the class of vermes, and order of mollusca. 
See Helminthology Index. 

TEREBINIHUS. See Pistacia, Botany In- 
dex. 

TEREDO, a genus of vermes belonging to the or- 
der of testacea. ^e CoNCHOLOGY Index. 

TERENCE, or Publius Terentius Afer, a ce- 
lebrated comic poet of ancient Rome, was boro at Car- 
thage in Africa. He was slave to Terentius Lucanus 
the senator j who gave him bis liberty on account of 
bis wit, his good mien, and great abilities. Terence, 
on his becoming a freed man, applied himself to the 
writing of comedies ; in the execution of which he imi- 
tated Menander and the otlier celebrated comic poeU 
of Greece. Cicero gives him the most pompous eulo- 
giiinis, both for the purity of his language and the per- 
spicuity and beauty of his compositions, which he con- 
siders as the rule and standard of the Latin touguc ^ and 
observes, that they were esteemed so fine and elegant, 
that they were thought to have been written by Scipio 
and Lelius, who were then the greatest personages and 
the most eloquent of the Roman people. Terence died 
while on a voyage into Greece, .about the 15th year 
before the Christian era. There are six of his comedies 
extant, of which the best editions are the Elzevir one 
1635, l2mo 5 that cum integris notis Donati^ ct seleciis 
variorum^ 1686, 8vo *, Westerhovius’s, in two vols 410, 
1 726 j and that of Bentley the same year, 4to. Madame 
Dacier has given a beautiful French version of this au- 
thor*, and a very good English translation was publish- 
ed in 4to, 1768, by Mr Colman. 

TERM, in LaWj is generally taken for a limitation 
of time or estate } as, a lease for term of life or years. 

Term, however, is more particularly used for that time 



wherein our courts of justice are open 5 in opposition to Term., 
which, the rest of the year is called vacation. v-»— 

Term, in Grammar^ denotes some word or expres- 
sion in a language. 

The word temiy termimiSy is borrowed metaphorically,, 
by the grammarians and philosophers, from the measur- 
ers or surveyors of lands : as a field is defined and di- 
stinguished by its terminiy or limits, so is a thing or mat- 
ter spoken of by the word or term it is denoted by. 

Term in the ArtSy or Term of Arty is a word, which,, 
besides the literal and popular meaning which it has or 
may have in common language, bears a further and pe- 
culiar meaning in some art or science. 

Terms, the several times or seasons of the year, 
wherein the tribunals, or courts of judicature, are open 
to all who think fit to complain of wrong, or to seek 
their rights by due course of law, or action } and during 
which the courts in Westminster-ball sit and give judge- 
ment. But the high court of parliament, the chancery, 
and inferior courts, do not observe tbe terms ^ only 
the courts of king’s bench, common-pleas, and exche- 
quer, which are the highest courts at common law. In 
contradistinction to these, the rest of the year is called 
vacation. 

Of these terms there are four In every year, during 
which time matters of justice are dispatched. Hilary- 
terniy which, at London, begins the 23d day of January, 
or if that be Sunday, the next day after \ and ends the 
12th of February following. Eastcr^termy which be- 
gins the Wednesday fortnight after Easter-day, and 
ends the Monday next after Ascension-day. Trinily- 
terniy beginning the Friday next after Trinity-Sunday, 
and ending the Wednesday fortnight after. Michael- 
mas^terniy which begins the sixth day of November, and 
ends the 28th of November following. Each of these 
terms have also their returns. These terms are supposed 
by Mr Selden to have been instituted by William tbe 
Conqueror y but Sir H. Spelman hath shewn, that they 
were gradually formed from the canonical constitutions 
of the church \ being no other than those leisure seasons 
of the year which were not occupied by the great festi- 
vals or fasts, or which were not liable to fhc general avo- 
cations of rural business. Throughout all Christendom, 
in very early times, the whole year was one continual 
term for hearing and deciding causes. For the Christina 
magistrates, in order to distinguish themselves from the 
heathens, who were very superstitious in the observation 
of their dies fasti and nefastiy administered justice upou 
all days alike ; till at length the church interposed, and 
exempted certain holy seasons from being profaned by 
the tumult of forensic litigations ; as, particularly, the 
time of Advent and Christmas, which gave rise to tbe 
winter vacation j the time of Lent and Easter, which 
created tliat in tbe spring ; the time of Pentecost, 
which produced the third ; and the long vacation, be- 
tween midsummer and Michaelmas, which was allowed 
for the liay-time and liai vest. All Sundays also, and 
some peculiar festivals, as the days of the purification, 
ascension, &c. were included in tbe same prohibition, 
which was established by a canon of the church, A. D. 

517, and fortified by an imperial constitution of the 
younger Theodosius, comprised In tlie Tlieodosian code. 
Afterwards, when our own legal constitution was esta- 
blished, the conuneocement and duration of our law- 

terms 
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Terms, terms tvetc appointed, with a view to these canonical 
prohibitions j and it was ordered by the laws of King 
Edward the Confessor, that from Advent to the octave 
of the Epiphany, from Sepluagesima to the octave of 
Easter, from the Ascension to the octave of Pentecost, 
and from three in the afternoon of all Saturdays till 
Monday morning, the peace of God and holy church 
shall be kept throughout the whole kingdom. 

And so extravagant was afterwards the regard paid 
to these holy times, that though the author of the Mir- 
ror mentions only one vacation of considerable length, 
containing the months of August and September, yet 
Britton says, that in the reign of King Edward I. no 
secular plea could he held, nor any man sworn on the 
Evangelists, in the time of Advent, Lent, Pentecost, 
harvest, and vintage, the days of the great litanies, and 
all solemn festivals. He adds, that the bishops and pre- 
lates granted dispensations for taking assizes and juries 
in some of these holy seasons, upon reasonable occasions; 
and soon after a general dispensation was established in 
parliament by stat. Westm. i. 3 Edw. I. cap. 51. that 
assizes of novel disseisin, mort d’'ancestot\ and darrein 
presentment, should be taken in Advent, Septuagesima, 
and Lent, as well as inquests ; at the special request of 
the king to the bishops. The portions of time that 
were not included within these prohibited seasons fell 
naturally into a fourfold division ; and from some festi- 
val, or saint's day, that immediately preceded their 
commencement, were denominated the terms of St Hi- 
lary^ of Easter, of the Holy THnity, and of St Michael t 
which terms have been since regulated and abbreviated 
by several acts of parliament; particularly Trinity-term 
by stat. 32 Hen. VIII. cap. 2. and Michaelmas-term 
by stat. 16 Car. I. cap. 6. and again by stat. 24 Geo. II. 
.cap. 48. 

Terms, Oxford, Hilary or Lent-tetm begins Ja* 
uuary 14th, and ends the Saturday before Palm-Sun- 
day. Easter terra begins the tenth day after Easter, 
and ends the Thursday before Whitsunday. Trinity- 
term begins the Wednesday after Trinity-Sunday, and 
ends after the act, or 6th of July, sooner or later, as 
the vice-chancellor and convocation please. Michael- 
mas-term begins October the lOtb, aud ends December 
the 17th. 

Terms, Cambridge, Lent-term begins January the 
14th, and ends Friday before Palm-Sunday. Easter- 
' term begins the Wednesday after Easter-week, and 
ends the week before Whitsunday. Trinity-term be- 
gins the Wednesday after Trinity-Sunday, and ends the 
Friday after the commencement, or 2d of July. Mi- 
chaelmas-term begins October the lOtb, and ends De- 
cember the i6tb. 

Terms, Scottish, The court of session has two terms, 
the winter and summer. The winter begins on 12th 
November, and' ends nth March, only there is a recess 
of three weeks at Christmas. The summer term com- 
mences 1 2th May, and ends nth July. The court of 
exchequer has four terms: 1. Candlemas term begins 

•15th January, and ends 3d February; 2. Whitsuntide 
term begins 12th May, and ends 2d June ; 3. Lammas 
term begins 17th June, and ends 5th July; 4. Martin- 
mas term begins 24 th November, and ends 20th De- 
cember. 

n ERMS, Insh, In Ireland the terms are the same as 
Jit London, except Michaelmas term, which begins 

I 



October the 13th, and adjourns to November the 3d, Terms 
and thence to the 6th. , 

TERMES, a genus of insects belonging to the order 
of aptera. See Entomology Index, 

TERMINALIA, in antiquity, feasts celebrated by 
the Romans In honour of the god Terminus. ^ 

Term IN ALIA, a genus of plants belonging to the 
class polygamia. See Botany Index, 

TERMINI, in Architecture, denote a kind of statues 
or columns, adorned on the top with the figure of a 
man's, woman’s, or satyr’s head, as a capital ; and the 
lower part ending in a kind of sheath or scabbard. ^ ' 
TERMINUS, in Pagan worship, an ancient deity 
among the Romans, who presided over the stones or land- 
marks, called termini, which were held so sacred, that 
it was accounted sacrilege to move them ; and as the 
criminal became devoted to the gods, it was lawful for 
any man to kill him. The worship of this deity was 
instituted by Numa Pompilius, who, to render land- 
marks, and consequently the property of the people, 
sacred, erected a temple on the Tarpeian mount to Ter- 
minus. 

TERN. See Sterna, Ornithology Index, 
TERNATE, the most northerly of the Molucca or 
Clove islands in the East Indies. It abounds in cocoa- 
nuts, bananas, citrons, oranges, and other fruits peculiar , 

to the torrid zone ; but cloves are the most valuable 
produce. It is in the possession of the Dutch. Malaya 
is the capital town, E. Long, 129. o. N. Lat. i. o. 

TERNI, a town of Italy in the pope’s territories, 
and in the duchy of Spoletto, with a bishop’s see. It is 
but a small place ; though there are very beautiful ruins 
of antiquity, it having been a very considerable Roman 
colony. It is situated on the top of a high mountain, 
and to the west of it are fields which are extremely fer- 
tile. E. Long. 12. 40. N. Lat. 42. 34. 

TERNSTROMIA, a genus of plants belonging to 
the class polyandria. See Botany Index, 

TERPANDER, a celebrated Greek poet and musi- 
cian. The Oxford marbles tell ns that he was the son 
of Derdenens of Lesbos, and that he flourished in the 
381st year of these records; which nearly answers to 
the 27th Olympiad, and 671st year B. C. The mar- 
bles inform os likewise, that he taught the names, or 
airs, of the lyre and flute, which he performed himself 
upon this last instrument, In concert with other players 
on the flute. Several writers tell us that be added 
three strings to the lyre, which before bis time had but 
four ; and in confirmation of this, Euclid and Strabo 
quote two verses, which they attribute to Terpandcr 
himself. 

The tetrachord’s restraint we now despise. 

The seven-string’d lyre a nobler strain supplies. 

Among the many signal services which Terpander is 
said to have done to music, none was of more importance 
than the notation that is ascribed to him for ascertain- 
ing and preserving melody, which before was traditional, 
and wholly dependent on memory. The invention, in- 
deed, oT musical characters has been attributed by Aly- 
pius and Gaudentius, two Greek writers on music, and 
upon their authority by Boethius, to Pythagoras, who 
flourished full two centuries after Terpander. But 
Plutarch, from Heraclides of Pontus, assures us that 
Terpander, the Inventor of noraes for the cithara, in 
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j. 1 , lx€x»meter verse, set t^em to music, as well as the verses 
* Terra- of Homer, in order to sing them at the public games : 
— V— ^ And Clemens Alexandrinus, in ttlling us that this mu- 
sician wrote the laws of Lycurgus in verse, and set thi^m 
to rausie, makes use of the same expression as Plutarch j 
which seems clearly to imply a written melody. 

After enumerating the airs which Terpander had 
composed and to which he had given names, Plutarch 
continues to speak of his other compositions ; among 
which he describes the proems, or hymns for the cilha- 
ra, in heroic verse. These were used in after-times by 
the rhapsodlsts, as prologues or introductions to the 
poems of Homer and other ancient writers. But Ter- 
pander rendered his name illustrious, no less by his per- 
formances upon the flute and cithara than by his com- 
positions. This appears by the marbles already men- 
tioned •, by a passage in AthenaeuSj from Hellanicus, 
which Informs us that he obtained the first prize in the 
musical' contests at the Carnean games ; and by the 
testimony of Plntandi, who says, that “ no otlier proof 
need be urged of the excellence of Terpander in the art 
of playing upon the cithara, than the register of the 
Pythic games, from which it appears that he gained four 
prizes successively at those solemnities. Of the works of 
this poet only a few fragments now remain. 

TERRA AUSTRALIS INXOGNITA, a name fora large 
unknown continent, supposed to lie towards the south 
pole, and which fur a long time was sought after by na- 
vigators. The voyages of Captain Cook have ascer- 
tained this matter as much as it probably ever will be. 
(See South Seof Cookes Discoveries^ N® 47, 48, 6S, 
69 j and America, N® 4). On this subject Captain 
Cook expresses himself as follows : “ I had now made 
the circuit of the Southern ocean in a high latitude, and 
traversed it in such a manner as to leave not the least 
room for the possibility of there being a continent, unless 
noar the pole, and out of the reach of navigation. By 
twice visiting the tropical sea, I had not only settled 
the situation of some old discoveries, but made there 
many new ones, and left, I conceive, very little njore 
to be done even in that part. I'iius 1 flatter myself, 
tl\at the intention of tlie voyage has in every respect 
been fully answered *, the southern hemUphere suflBcieut- 
ly explored ; and a final end put to the searching after 
a southern continent, which has at times engrossed the 
attention of some of the maritime powers for near two 
centuries past, and been a favourite theory amongst the 
geographers of all ages. That there may be a conti- 
nent, or large tract of land near the pole, I will not 
deny : on the contrary, I am of opinion there is ; and 
it is probable that we have seen a part of it. The ex- 
cessive cold, the many islands, and vast floats of ice, all 
tend to prove that there must be land to tliesuiitli ^ and 
for my persuasion that this southern land must lie or ex- 
V tend farthest to the north, opposite to the southern At- 

lantic and Indian oceans, I have already assigned some 
reasons *, to which I may add, the greater degree of cold 
experienced by us in these seas than in the Southern 
Pacific ocean under the same parallels of latitude.” 

Terra Firma^ in Geography^ is sometimes used for 
a continent,, in contradisrincti«»n to islands. 

Terra Firma^ otherwise called 2 ^ew Castile^ or Gr- 
stclla del Oro, a country of Amorloa, bounded on the 
north by the North sea ami part of the Atlantic ocean, 
by the same sea and Guiana on the east, by the country 
ol the Ama/.ons and Peru on the south, and by the Pa- 
VoL. XX. Part I. ‘ 



clfic ocean and Vcr.rguaon the west, including the pro- Tcrr-c. 
vInces better known under the name of Caraccas, Vene- - — v - 
zuela, Santa Martha, and Santa Fe, &c. It lies be- 
tween 62 and 82 degrees of west longitude, and between 
the equator and 12 degrees of north latitude. It had the 
name of Castclla dd Oro from the quantity of gold found 
in the districts of Uraba and other parts j and was first dis- 
covered by the celebrated Columbus in his third voyage. 

The climate is neither pleasant nor healthy *, the iiilia- 
hitants one part of the year being scorched by the mo>>t 
intense and burning heat, and the other almost drowned 
with perpetual floods of rain, pouting from the sky wilb 
such violence as if a general deluge was to ensue. 

In so large a traet of country the soil must necessarily 
vary. Accordingly, in some parts it is a barren sand, 
or drowneif mangrove land, that will scarce produce 
any kind of grain ; in others it yields Indian coi*n, 
balms, gums, and drugs, almost all manner of fruits as 
well of Old as of New Spain, sugar, tobacco, Brasil 
wood, and several other kinds of dyeing woods 5 p va- 
riety of precious stones, particularly emeralds and sap- 
phires j venison and other game. The plantations of 
cacao, or chocolate nuts, in the district of the Caraccas, 
are esteemed the best in America. The mountains 
abound with tygers, and, according to some, with lions, 
and great numbers of other wild beasts. The rivers, 
seas, and lakes, teem with fish, and also with alligators j 
and the bowels of the earth were once furnished with 
the richest treasures, now almost exhausted. The same 
may be said of the pearl fisheries on the coast, which 
are far from being so profitable now as formerly. 

Terra Firma is a very mountainous country. Terra 
Firma Proper, in particular, consists of prodigious high 
mountains, and deep valleys flooded more than half tho 
year. The mountains in the provinces of Carthagena 
and St Martha, according to Dampier, are the highest 
in the world : being seen at sea 200 miles off : from 
these runs a chain of bills of almost equal height,- quite 
through South America, as far as the straits of Magel- 
lan, called the Cordilleras des Andes. The province of 
Venezuela also, and district of the Caraccas, the most 
northerly parts of South America, are almost a conti- 
nued chain of hills, separated by small valleys, pointing 
upon the coast of the North sea. A chain of barren 
mountains, almost impassable, runs through the province 
of Popayan from north to south, some whereof are volca- 
noes j but towards the shores of the Pacific ocean it is 4 
low country, flooded great part of the year. 

The principal rivers of Terra Firma are, the Darien, 

Chagre, Santa Maria, Conception, Rio Grujide cr 
Magdalena, Marlcaibo, and Oroonoko. 

Terra Firma contains the provinces of Terra Firma 
Proper or Darien, of Carthagena, St Martha, Rio de 
la Haclia, Venezuela, Comana, New Andalusia or Pa- 
ria, New Granada, and Popayan. 

Terra Firma Proper lies in the form c.f a crescent, 
about the spacious bay of Panama, being the isthmus 
which joins South and North America ; and extending 
in length between the two seas300 miles, but in breadHi, 
where the isthmus is narrowest, only 60. Here are found 
gold mines, gold sands, and fine pearls; and many fruitful 
valleys. The chief places are Panama and Porto Bello. 

This country has been the scene of a bloody contest, 
since 1810, between the Spanish authorities and the iu- 
huhitants. The struggle has been greatest in the east- 
ern parts, in the province of Caraccas, but is now 
Pp (1819) 
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Terra (1S19) extended to Santa Fe, and may be expected 
n soon to issue in the total subversion of the Spanish 

Terre power. See Caraccas, Supplement. 

. Veite. ^ Terra Japomca, or Catechu^ a drug which, was for- 
merly supposed to be an extract from the seeds of the 
areca catechu, is obtained from the mimosa, catechu. 
See Materia Medica Index. 

Terra Puzzolana. See Fuzzolana. 

Terras Fih'uSj Son of the Earth, a student of the 
university of Oxford, formerly appointed in public acts 
to make satirical and jesting speeches against the mem- 
bers thereof, to tax them with any growing corruptions, 
&c. 

TERRACE, a walk or bank of earth, raised in a 
garden or court to a due elevation for a pcospect. The 
name is also given to the roofs of houses that are flat, 
and whereon we may walk. 

TERRAQUEOUS, in Geography, a name given to 
our globe, because consisting of land and water. 

TERRAS, pr Tarras, in Mineralogy, a species of ar- 
Kuytan’i gillaceous earth, differing little from puzzolana, but in 
Mineraio- g^ing more compact and hard, porous and spongy. It 
is generally of a whitish yellow colour, and contains 
more heterogeneous particles, as spar, quartz, shoer), 
&c. and something more calcareous earth ; it effervesces 
with acids, is magnetic, and fusible se. When pul- 
verized, it serves as a cement, like puzzolana. It is 
found in Germany and Sweden. 

A species of red earth has been found in the parish 
of St Elizabeth in Jamaica, which turns out to be an 
Toi. T. excellent substitute for terras or puzzolana earth, and 
may therefore be of great value to the inhabitants of 
. the West Indies. 

One measure of this earth, mixed with two of well 
slaked lime, and one of sand, forms a cement that an- 
swers extremely well for buildings in water, for it soon 
hardens and becomes like a stone. 

TERRASON, Abbe John, a French writer, born 
at Lyons in 1669. He distinguished himself in the dis- 
pute concerning Homer, between La Motte and Madame 
Dacier, by writing a Dissertation eontre Plliade. He 
wrote a political and moral romance called Sethos, full 
of learning and philosophy \ and another capital work 
of his is a French translation of Diodorus Siculus. He 
died in 1750. 

TERRE Verte, in the colour-trade, the name of a 
green earth much used by painters, both singly for a > 
good standing green, and in mixture with other colours. 
The name is French, and signifies, ** green earth.” 

It is an indurated clay, of a deep bluish green colour, 
and is found In the earth, not in continued strata or beds, 
as most of the other earths are, but In large flat masses of 
different sizes, imbedded in other strata j these break ir- 
regularly in the cutting, and the earth is generally 
brought out of the pit In lumps of different sizes. It is of 
a fine, regular and even structure, and not very bard. It 
is of an even and glossy surface, very smooth to the 
touch, and in some degree resembling the morochtbus or 
French chalk, but adhering firmly to the tongue. It 
does not stain the hand in touching it j but being drawn 
along a rough surface, it leaves an even white line, with 
a greenish cast. 

It does not effervesce with acids, and burns to a dusky 
brown colour. It is dug in the island of Cyprus, and in 
many parts of France and Italy. That from the neigh- 



bourhood of Verona has been esteemed the best In the Terre 
world 5 but of late there has been some dug in France Verte 
that equals it. There is also an earth dug on Mendip 
Hills, in the sinking for coal, which, though wholly . ^*|*”*^. 
unobserved, is nearly, if not wholly, of equal value. 

When scraped, and the finer parts separated, It is ready 
to be made up with oil for the use of the painters, and 
makes the most true and lasting green of any simple 
body they use. 

TERRESTRIAL, something partaking of the na* 
ture of earth, or belonging to the globe of earth ; thus 
we say, the terrestrial globe, &c. 

TERRIER, a small hound to bunt the fox or bad- , 

ger ; so called because he creeps into the ground, as fer- 
rets do into the coney-burrows, after the fox, &c. 

TERRITORY, in Geography, denotes an extent or 
compass of land, within the bounds or belonging to the 
jurisdiction of any state, city, or other subdivision, of a. 
country. 

TERROR. See Fear and Fright. 

TERTIAN fever. See Medicine, N® 126. 

TERTULLIAN, or Quintus Septimus Floren^ 
Tertullianus, a celebrated priest of Carthage, was 
the son of a centurion in the militia, who served as pro- 
consul of Africa. He was educated in the Fagan reli-' 
gion j but being convinced of its errors, embraced Chri- 
stianity, and became a zealous defender of the faith. He 
married, it is thought, after his baptism. Afterwards- 1 

he took orders, and went to Rome ; where, during the ^ 

persecution under the emperor Severus, he published his 
Apology for the Christians, which is, in Its kind, a ma- / 

aterpiece of eloquence and learning; and at the begin- I 

sing of the third century he embraced the sect of the 
Montanists. He lived to a very great age, and died 
under the reign of Antoninus Caracalla, about the year • 

a 1 6. Many of his works are still extant, in all of 
which be discovers a great knowledge of the Holy I 

Scriptures, a lively imagination, a strong, elevated, and . 

impetuous style, great eloquence and strength of reason- ^ 

ing 5 but is sometimes obscure. His Apology and Fre- 
scriptions are most esteemed. The best editions of his 
works are those of Rlgaolt : especially that of Venice 
in 1746, folio. Famelius and Alix, Mr Thomas, and 
the Sieur du Fossej have written his life ; and Rigault, 

M. de I’ Aube Epine, Father Fetau, and other learned 
men, have published notes on his works. 

TERUNCIUS, in antiquity, a very small brass colft 
in use among the Romans. 

The inconvenience of such very small pieces being 
soon found, the teruncius became disused, but Its name 
is still retained in reckoning, and thus It became a mo- 
ney of account. The teruncius at first was a quarter of 
the as, or libra ; hence, as the as contained twelve oun- 
ces, the teruncius contained three, whence the name, 
whieh is formed of the Latin tres ttneia. Teruncius 
was also used for the quarter of the denarius ; so that 
when the denarius was at ten ases, the teruncius was 
worth Iwo and a half ; and when the denarius was risen 
to sixteen, the teruncius was worth four. See Denarius. 

'lESSELATED pavements, those of rich mosaic 
work, made of curious square marbles, bricks, or tiles, 
called tesseUe from their resembling dice. 

TESSERA, in Roman antiquity, denoted in Its pri- 
mary sense a cube or dye ; so called from the Greek 
word Tf0rvff^4 or four ; respect being had to its 

mimber 
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number of sJJes, distinct from the two borizmtal planes and also within the same .time to receive the sacrament 



above and below. An'd it was thus distinguished from 
the*talus, which being round at each end, contained 
only four planes or faces on which it could stand ^ and 
therefore when thrown had no more than two side faces 
in view. Hence ludere talts et ludere tesseris^ are spoken 
of by Roman tvriters as two different games. The syl- 
lable TES occurs often in Roman inscriptions. The 
word tessera was applied to many other things, not so 
much from a similitude in the figure, as from the rela- 
tion they bore to some other things of which they were 
the sign or token ; as the points on the upper plane of 
the dye denoted the good or ill success of the cast. 

The tessera hospilalis was either poblic or private. As 
to the former, we find among the inscriptions published 
by Gruter instances of two municipal towns which put 
themselves under the patronage of the Roman governor j 
and the reciprocal engagement between them, engraved 
on two copperplates, in the form of an oblong square, 
with a pediment at the top is called in both tessera hos- 
pitalis. The design of it was to cultivate or maintain a 
lasting friendship between private persons and their fa- 
milies 'y and gave a mutual claim to the contracting par- 
ties and their descendants of a i*eception and kind treat- 
ment at each other's houses, as occasion offered. For 
which end these tesserce were so contrived as best to pre- 
aerve the memory of that transaction to posterity. And 
one method of doing this was by dividing one of them 
lengthwise into two equal parts ; upon each of which 
one of the parties wrote his name, and interchanged it 
with the other. From this custom came the prevailing 
^expression tesseram kospitalem confringercy applied to 
persons who had violated their engagements. 

The tesserm frumcniarias were small tallies given by 
the emperors to the populace at Rome, entitling them 
to the reception of a quantity of corn from the public at 
stated seasons. The person who had the inspection of 
•these was called tesserarius. They were made of wood 
and of Stone. 

There was another kind of tessera which intitled per- 
soBs to a sight of the public games and other diversions, 
usually made in the form of an oblong square. 

The tessera mthtaris was a signal given by the gene- 
ral or chief commander of an army, as a direction to the 
soldiers for executing any duty or service required of 
them. This, upon urgent occasions, was only vocal j 
but, in ordinary cases, it was written on a tablet, com- 
monly made of wood. Besides these civil and military 
tfsserse, there are others which relate to religious affairs, 
and may be called sacred, 

TESSON, or Teston. See Tester. 

TESSOUWA, a considerable town in Africa, situa- 
ted east of Mourzouk, the capital of the kingdom of 
Fezzan. Near this town a deep and rapid stream is 
said to have existed, but was overwhelmed by the mov- 
ing sands so fi*eqaent in Africa. 

TEST, a vessel used in metallurgy for absorbing the 
acorise of metallic bodies when melted. See Cufel, 
under Ores, Reduction of. 

Test- A ct, in Law is the statute 25 Car. II. cap. 2. 
which directs all officers, civil and military, to take the 
oaths, and make the declaration against transubstantia- 
tioD, in the court of King's Bench, or Chancery, the 
next term, or at the next quarter*sessions, or (by subse- 
•^uent statutes) within six months after their admission > 



of the Lord's Supper, according to the usage of the '• 
church of England, in soote public church, immediate- 
ly after divine service or sermon, and to deliver Into 
court -a certificate thereof signed by the minister and 
churchwarden, and also to prove the same by two cre- 
dible witnesses, upon forfeiture of 500I. and disability to 
hold the said office. 

llie avowed object of this act was to exclude from 
places of trust all members of the church of Rome j and 
hence the dissenters of that age, if they did not support 
the bill when passing through the two houses of parlia- 
ment, gave it no opposition. For this part of their con- 
duct they have been often censured with severity, as ha- 
ving betrayed their rights from resentment to their ene- 
mies. But is this a fair state of the case ? Were any 
rights in reality betrayed ? That the dread of a popish 
successor and of popish influence was the immediate and 
urgent cause of passing the test-act, is indeed true ; but 
that the legislature, when guarding against an Impend* 
ing evil, had not likewise a retrospect to another from 
which they bad so recently been delivered, is not so evi- 
dent. If it be proper to support an established church 
as a branch of the constitution, and if the tcst-act be 
calculated to afford that support to the church of Eng- 
land, it is probable that the deliberations of parliament 
were as much influenced by the dread of puritanic fury, 
and a renewal of the covenant, as by apprehensions of 
a persecution from a popish king and popish councils^ 
That the members of the church established by law in 
jEngland had as much reason to dread the effects of 
power in the hands of Puritans as in the hands of Pa- 
pists, no impartial man will controvert, who is not a 
stranger to that period of our national history ; and that 
it was the duty of the legislature by every method in 
their power to provide for the security of the constitu- 
tion against the machinations of both its enemies, wiii 
be admitted by all but such as are in love with anarchy 
on the one hand, or with despotism on the other. 

Many people, when they talk or write of the test-act^, 
seem to think that it was framed in opposition to the 
opinions of the chnrch of Rome ^ and finding 
the Protestant dissenters, who abbor these opinions, de- 
prived by it of their civil rights, they speak with indig- 
nation of a law which confounds the innocent with the 
goilty. But all this proceeds from a palpable mistake 
of the purpose of the test. As the legislature had no 
authority to make laws against a/iy opinions whatever. 
On account of their being false in theology j so it is not 
to be supposed that, in their deliberations on the test- 
act, the members of that angust body took into their 
consideration the comparative orthodoxy of the distin- 
guishing tenets of the CatboKcs and Puritans. As a re- 
ligious sect they might esteem the latter much more than 
the former ; but if they found that both had combined 
.with their theological doctrines opinions respecting ci- 
vil and ecclesiastical government, inconsistent with the 
^fundamental principles of the English constitution, they 
^bad an undoubted right to enact a law, by which none 
should be admitted to offices, in the execution of wbicli 
they could injure the constitution, without previously 
giving security that their administration should support 
; it in all its branches. It had not then been doubted, 
nor is there reason to doubt yet, but that an established 
religion is Be^sary, in conjunction with civil govern- 

Pp2 -men^ 



Digitized by 





T E S [ 

ment, to preserve the peace ot Society j anti therefore in 
every well regulated state an established religion must 
be supported, not because it is the duty of the civil ma- 
gistrate to conduct his subjects to future happiness, but 
because he cannot without such an establishment preserve 
among them present tranquillity. The establishment 
which must best answer this purpose, Is that which, teach- 
ing the great and unchangeable duties of morality, is 
most acceptable in its government and forms of worship 
to the majority of the people j and tlierelore in giving 
a legal establishment to one constitution of the church 
in preference to aU others, it is ordy this circumstance, 
and not the comparative purity of the rival churclus, 
viewed merely as ecclesiastical corporations, to which it 
is the business of the Ifglslature to pay attention. At 
the time when the Ust act passed the two houses of par- 
liament, the established church of England was certain- 
ly more acceptable to the great body of the people and 
to all ranks in the state, than any one of the sects, whe- 
ther Catholic or Protestant, which dissented from her j 
and therefore it was the duty of the legislature to pre- 
serve to that church all her privileges and immunities, 
and to prevent tliose hostile sectaries from doing her in- 
jury in the discharge of any civil office with which they 
might be entrusted. It was with this view that the test- 
act was formed ; and it is with the same view that the 
legislature has hitherto rejected every petition for its re- 
peal. In doing so, it deprives no man of his rights^ far 
less of rights wliicli conscience calls upon him to main- 
tain at every hazard j for the rights of individuals to 
hold civil offices arc not inherent, hut derived from the 
legislature, which of course must be the judge upon ivhat 
terms they are to be held. The Icgislatuie of England 
has excluded from many offices, civil and military, eve- 
ry man who will not give security, that in the discharge 
of his public duty he will support the church establish- 
ed by law \ and as the test of his intention it requires 
him, before he enters upon his office, to renounce the 
doctrine of transubstanliation, and receive the sacrament 
of the Lord'*s Supper in some public church, according 
to the liturgy of the church of England. Whether this 
be the most proper test that could have been enacted, 
may well be questioned ^ but that in a country abound- 
ing with sectaries of various denominations, who agree 
in nothing but venomous hostility to the religious esta- 
blishment, some test is necessary, seems incontroverti- 
ble, if it be the business of the legislature to preserve 
the public peace. 

To this it will be replied, That the public peace in 
Scotland is preserved without a test, and that theiefore 
a test cannot be necessary in England. This is plausible, 
but not conclusive. Eor 40 years after the Revolution, 
there was in Scotland no denomination of Christians but 
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those of the Presbyterian church, established by law, 
the Protestant Episcopalians, whose chui th liat! been ^ 
established prior to that event, and the ailhcH UiS to the 
church of Home. The Episcopalians and Papl^t^ were 
effectually excluded from every office in wliich they 
could injure the ecclesiastical establishment, by tiie se- 
veral restrictions under which they were laid, on ac- 
count of their attachment, real or supposed, to the ab- 
dicated family of Stuart. T.he penal laws operated up- 
on them more powerliilly than a religious test. It is to 
be observed too that in the church of Scotland, thougli 
her clergy are better provided for than any other paio- 
chial clergy perhaps in Europe (a), there is nothing of 
that splendour and temporal power which In England 
excite envy to clamour against the establishment, under 
the pretence of maintaining the cause of religious liber- 
ty. Yet even in Scotland a religious test is occasional- 
ly exacted of civil officers. In the royal boroughs of 
that part of the united kingdom, no man can hold the 
office of a magistrate without previously swearing the 
burgess-oath (sec Seceder, N® 8.) j and every instruc- 
tor of youth, whether in schools or colleges, may be 
called upon to qualily himself for his office, by subscrib- 
ing the established Confession ot 1 ‘aith. The burgess- 
oath is a more effectual test than that which is n quired 
of magistrates in England j for a man m:ght with a 
safe conscience receive the sacrament of the Lord’s 
Supper occasionally in a church “ at which he w’ould 
not swear to abide and detund the same to his 
endi^"* Tills test appears to us to be necessary in bo- 
roughs, where faction is commonly blended with fa- 
naticism y and if those sectaries which, at their first 
appearance in 1732, were insignificant, if not con- 
temptible, continue to multiply, and to imbibe princi- 
ples much more pernicious than those which were held 
by their fathers, it may perhaps be found expedient to 
extend some test over the whole country. 

We do not, however, by any means, wish to see the 
sacramental test introduced into Scotland. A test may 
be necessary to secure to the church all her riglits and 
immonities ^ but to receive the sacrament can give her 
no such security, whilst it leads inevitably to the pro- 
fanation of a sacred ordinance. A much better test 
would be, to require every man, before he be admitted 
to an executive office, to swear that in the discharge of 
it he will be careful to maintain all the rights and pri- 
vileges of the church estahlishe^l by law. Such an oath 
no sensible and peaceable cli-ssenter could refuse j for it 
would not hfod him to communicate with the establish- 
ed church ; and he cannot be ignorant that it belongs 
not to the executive government, but to the legislature, 
to determine wliat shall be the religion of the state. On 
this account, we cannot help thinking that the members 

of 
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(a) Tliere are indeed many livings in the church of England, and probably in other churches, to which no- 
thing in tlie church of Scotland can he compared in respect of emolument j but these rich benefices bear no pro- 
jiortion to the number of those which, in this age of unavoidable ejqience, cannot afford to the incumbents the 
means of decent Bubsisvence as gentlemen. In tlie church of Scotland many livings amount to 200I. each an- 
nually y and We have reason to hope, that when the present plan for augmenting the st^ends of the clergy has 
been extended over Scotland, very few will be below lool. ^ whilst in England the "vicarages and small rectories, 
foom which we have reason to believe that the incumbents reap not 80I. a-year, greatly exceed in number all 
the living in Scotland. Nay we doubt if there be not upwards of a thousand livings in England apd Wale 9 
from which the rector or vicar, derives not above 50I. annually . 
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Test oJ* legislative body «houltI be subjected to no religious 
H test whatever, that lluy may be at tVeedoni to reform 
TcUiinicnt. corniplions of the church, or to exchange one esta- 
blish'nent for another, should they find such exchange 
expedient. If this reasoning he just, it will be difficult 
to vindicate that clause of 25 Car. II. and of l Geo. J, 
fn which it is enacted, that no member shall vote or sit 
in either house of parliament, till he hath, in the pre> 
sence of the house, s^lh^c1 ibed and repeated the declara* 
tion against transubstanliation, the invocation of saints, 
and the sacrifice of the mass. The church of Rome is 
indeed a very corrupt society ; but if it be not for the 
purity of her doctrines and government that any church 
is established in preference to all others, why should that 
partirular church be precluded from the ppssibility. of 
nhtuining a legal eslablls>hmcnt in Great Britain, even 
tliougli she were to become most acceptable to the ma- 
jority of all ranks in the kingdom ? The English Ca- 
tholics have unquestionably greater reason to complain 
of tljis test, than either they or the dissenters have to 
complain of the law which requires every civil and mi- 
litary officer to receive the Lord’s Supper in the esta- 
blished church. 

Test fir Acidx and Alkalies, See CHEMISTRY. 

Test Liquors fir Brines. See WiNE. 

TESTaCEA, in the Linnaean system, comprehends 
the third order of vermes, or sheli-fish. See CoNCHO- 
LOGY ImicN. 

TESTACEOUS, in Natural History, an epithet 
synonymous with Testacea. See above. 

TESTAMENT, or Last Will. Testaments both 
Justinian and Sir Edward Coke agree to be so called, 
because they are test.itio mentis: an etymon which seems 
to savour too much of conceit j it being plainly a sub- 
stantive derived from the verb testari, in likt manner as 
Blackst fi^^^nienlum, incrementum, and others, from otherverbs. 
Cwnnura, definition of the old Roman lawyers is much belter 
▼ol. ii. their etymology \ voluntatis nostra justa sententia 

dc eo, quod quis post mortem suam fieri velit : which may 
be thus rendered into English, “ the legal declaration 
of a man’s Intentions, which he wills to be performed 
after Ills death.” It is called sententia, to denote the 
circumspection and prudence with which it is supposed 
tn be made : it is voluntatis nostra sententia, because its 
efficacy depends on its declaring the tesUtor’s intention, 
whence in English it is emphatically styled his will; it 
Ujusta sententia; that is, drawn, attested, and publish- 
ed, with all due solemnities and forms of law : it is de 
eo, quod quis post mortem suam fieri velit, because a tes- 
tament is of no force till after the death of the testator. 

These testaments are divided into two sorts j written, 
and verbal or nuncupative ; of which the former is com- 
mitted to writing : the latter depends merely upon oral 
evidence, being declared by the testator in extremis, be- 
fore a sufficient number of witnesses, and afterwards re- 
duced to writing. 

But .as uuncopative wills and codicils (which were 
formerly more in use than at present when the art of 
writing is become more general) are liable to great im- 
positions, and may occasion many perjuries, the «tiitutc 
of frauds, 29 Car. II. c. 3. enacts, i. That no written 
will shall be revoked or altered by a subsequent numru- 
pative one, except the same be in the lifetime of the 
testator reduced to writing, and read over to him, a«d 
approved J and unless the same be proved to have been 
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so done by the oaths of three witnesses at the least, who, Teslnmcnu 
by statute 4 and 5 Anne, c. 16. must he such as are ad- — y— » 

missible upon trials at common law. 2. That no nun- 
cupative will shall in anywise be good, where the estate 
bequeathed exceeds 30I. unless proved by three such 
witnesses, present at the making thereof (the Homan 
law requiring seven), and unless they or some of them 
were specially required to bear witness thereto by the 
testator himself ^ and unless it was made in his last sick- 
ness, in his own habitation or dwelling-house, or where 
he had been previously resident ten days at the least, 
except he be surprised with sickness on a journey, or 
from home, aud dies without returning to his dwelling. 

3. That no nuncupative will shall be proved by the wit- 
nesses after six months from the making, unless it were 
put in writing within six days. Nor shall it he proved 
till fourteen days after the death of the testator, nor till 
process hath first Issued to call in the widow, or next of 
kin, to contest it if they think proper. Thus bath the 
legislature provided against any fraud in setting up nun- 
cupative wills, by so numerous a train of requisites, that 
the tiling iUelf has fallen into disuse; and hardly ever 
heard of, but in the only instance where favour ought to 
be shown to it, when the testator Is surprised by sudden 
and violent sickness. The testamentary words must be 
spoken with an intent to bequeath, not any loose idle 
discourse in his illness ; for lie must require the by- 
standcM*8 to hear witness of such his iutention ; the will 
roust be made at home, or among his family or friends, 
unless by unavoidable accident, to prevent impositions 
from strangers : it must be in his last sickness ; for if he 
recovers, lie may niter his dispositions, and have time to 
make a written will : it must not be proved at too long 
a distance from the testator’s death, lest tlie words should 
escape the memory of the witnesses ; nor yet too hastily 
and without notice, lest the family of the testator should 
be put to inconvenience or surprise. 

As to written wills, they need not any wltne.ss of their 
publication. We speak not here of devices of lands, 
which are entirely another thing, a conveyance by sta- 
tute, unknown to the feodal or common law, and not 
under the same jurisdiction as personal testaments. But 
a testament of chattels, written in the testator’s own 
hand, though it has neither his name nor seal to it, nor 
witnesses present at its publication, is good ; provided 
sufficient proof can he had that it is his hand- writing. 

And thou^i written in another man’s hand, and never 
signed by the testator, yet if proved to be according to 
his instructions and approved by him, it bath been held 
a good testament of the personal estate. Yet it is the 
safer and more prudent way, and leaves less in the breast 
of the ecclesiastical judge, if it be signed or sealed by 
the testator, and published in the presenoe of witnesses . 
which last was always required in the time of' Bracton ; . 
or rather he in this respect lias implicitly copied tlie 
role of the civil law. 

No testament is of any effect till after the death of 
the testator : Nam. omne testamenUan moi'te conmm- 
matum cst, et voluntas testatoris est amhuUtioria usque 
ad mortem. And therefore, if there be, many te.naments, 
the last will overthrows all the former; hut the repub- 
lication of a former will revoke one of a jater date, and 
establishes tlie first again. 

Regularly, every person hath full power and liberty, 
to make a will, that is not under some special prohibition 
5 hj 
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which probihitioiis are principally ae make a will of goods and chattels, for they arc foi> Tcitflitiei! 



Testairienl. by la'V or 'custom _ ^ , 

V— upon three accounts 5 lor want of sufficient discretion j 
^or W'ant of sufficient liberty and free-will 5 and on ac- 
count of criminal conduct. 

I. In the first species are to be reckoned infants^ un- 
'der the age of 14 if males, and 12 if females; which is 
the rule of the civil law For though some of our com^> 
mon lawyers have held that an infant of any age (even 
four years old) might make a testament, and others have 
denied that under 18 he is capable ; yet as tlie ecclesi- 
astical court is the judge of every testator’s capacity* 
this case must be governed bytherules of the ecclesiastical 
law. So that no objection can be admitted to the will 
of an infant of 14, merely for want of age ; but if the 
testator was not of sufficient discretion, whether at the 
Age of 14 or 24, that will overthrow his testament. 
Madmen, or otherwise idiots or natural 

fools, persons grown childisii by reason of old age or di- 
stemper, such as have their senses besotted with drunken- 
ness, — ail these are incapable, by reason of mental dis- 
ability, to make<any will so long as such disability lasts. 
To this class also may be referred such persons as are 
born deaf, blind* and dumb ; who, as they have always 
wanted the common inlets of understanding, are incapa- 
ble of having ammum t€standi\ and their testaments are 
; therefore void. 

2. Such persons as are intestable for want of liberty 
/ or freedom of will, by the civil law are of various kinds; 
as prisoners, captives, and the like. But the law of Eng- 
land does not make such persons absolutely intestable ; 
hut only leaves it to the discretion of thatcourt to judge 
upon the consideration of their particular circumstances 
of duress, whether or no such persons could be supposed 
to have liberum animum testandi. And with regard to 
feme-coverts, our laws difi*er still more materially from 
the civil. Among the Romans there was no distinction; 
a married woman was as capable of bequeatliing-as a 
feme-sole. But with us a married woman is not only 
utterly incapable of devising lands, being excepted out ■ 
of the statute of wills, 34 and 35 Hen. YIIl. c. 5. but 
also she is incapable of making a testament of chattels, 
without the license of her husband. For all her person- 
al chattels are absolutely his own ; and he may dispose 
of her chattels real, or shall have them to himself, if 
be survives her ; it would be therefore extremely in- 
consistent to give her a power of defeating that provision 
of the law, by bequeathing those chattels to another. 
The queen-consort is an exception to this general rule* 
for she may dispose of her chattels by'will, without the 
consent of her lord ; and any feme-covert may make 
her will of goods which are in her possession in outer 
droit^ as executrix or administratrix ; for these can never 
be the property of the husband-: and if she has any pin- 
money or separate maintenance, it is said she may dis- 
pose of her savings thereout by testament, without the 
' controul of her husband. But if a female sole makes 
ber will, and afterwards marries, such subsequent mar- 
riage is esteemed a revocation in law, and entirely va- 
cates the will. 

3. Persons incapable of making testaments on account 
•f their criminal conduct, arc in the first place all trai- 
tors and felons, from the lime of conviction ; for then 
their goods and chattels are no longer at their own dis- 
rpoi^ but forfeited to the king. Neither can a feh de 



felted by the act and manner of bis death ; but he may 
make a devise of his lands, for they are not. subject to ^ 
any forfeiture. Outlaws also, though it be but for debt, 
are incapable of making a will so long as the outlawry 
subsists, for their goods and chattels are forfeited during 
that time. As for persons guilty of other crimes, short 
t)f felony, who are by the civil law precluded from roa*- 
king* testaments (as usurpers, libellers, and others of a 
worse stamp), at the common law their testaments may 
be good. And in general the rule is, and has been so 
at' least ever since Glanvil’s time, quod libera sit cx^ua^ 
cunqiie ultima vekintaa, 

Testaments may he avoided three ways t 1. If mad* 
bv a person labouring under any of the incapacities be- 
fore-mentioned ; 2. By making another testament of a 
later date ; and, 3. By cancelling or revoking it. For 
though I make a last will and testament irrevocable in 
the strongest words, yet I am at liberty to revoke it ; 
because mine own act or words cannot alter the dispo- 
sition of law, so as to make that irrevocable which is in 
its own nature revocable. For this, saith Ford Bacon, 
would be for a man to deprive himself of that which, 
of all other things, is most incident to human condition^ 
and that is, alteration or repentance. It hath also been 
held, that, without an express revocation, if a man, who 
hath made his will, afterwards marries and hath a child* 
this is a presumptive or implied revocation of his former 
will which he made in his state of celibacy. The Ro- 
mans were also wont to lay aside testaments as being fw- 
officiosOf deficient in natural duty, if they disinherited or 
totally passed by (without assigning a true and sufficient 
reason) any of the children of the testator. But if the 
child had any legacy, though ever so small, it was a 
proof that the testator had not lost his memory or bis 
reason, which otherwise the law presumed ; but was then 
-supposed to have acted thus for some substantial cause! 
'find in such case no querela inqfficiosi testamenti\^vA al- 
• lowed. Hence probably has arisen that groundless vul- 
gar error of the necessity of leaving the heir a shilling, 
or some other express legacy, in order to disinherit him 
effectually; whereas the law of England makes no such 
wild supposition of forgetfulness or insanity ; and there- 
fore, though the heir or next of kin be totally omitted, 
it admits no inoJUciosi to set aside such a testament. 

Testament, in ScotaLaw, See Law, N® clxxxi. 
i. &c. 

Testament, O/rfandNcwv See Bible and Scrip- 
ture. 

testator, the person who makes his will and 
testament. 

TESTER, Teston, the name of a coin struck in 
France, by Louis XIL in 1513, and In Scotland in the 
time of Francis II. and Mary queen of Scotland, so call- 
ed from the head of the king, which was engraved up- 
on it. The silver it contained was 1 1 deniers 18 grains, 
its weight seven deniers ii-J- grains, and its value 10 
sols. The coinage of it was prohibited by Henry III. 
in 1575, when the value of it was augmented to 14 sols 
six deniers. The teston or tester among us was rated 
at 1 2d. in the reign of Henry VIII. and afterwards 
reduced to 6d. 

TESTES, in Anatomy^ the testicles. See the next 
article; 

TESTICLE 
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TESTJCLE a double part iir animals of the 

male kind, serving for the office of generation. See 
Anatomy, N° 107. 

TEST^ONY. See Logic, N« 29. and Meta- 
physics, N® 135— 138. ^ 

Testimony, in Law, See Evidence. 
TESTUDO, the Tortoise, a genus of animals, be- 
longing to the class of amphibia, and order of reptilla. 
bee Erpetology Index. 

Testudo, in antiquity, was particularly used among 
the poets &c. for the ancient lyrej because it was ori- 
pnally made by its inventor Mercury, of the back or 
hollow of the testudo aquatics, or sea-tortoise, which he 
L YR^^ ^ ^ 0 ““^ on the banks of the river Nile. See 

Testudo, in the military art of the ancients, was a 
kind of cover or screen which the soldiers, e. er. a 
whole company, mad*e iherastlvc&of their bucklers, by 
holding them up over their heads, and standing close 
to each other. This expedient served to shelter them 
from darts, stones, &c. thrown upon them, especial- 
ly those thrown from above, when they went to the 
assault. 

Testuik), nas also a kind of large wooden tower 
which moved on several wheels, and was covered with 
Bullock-hides, serving to shelter the soldiers when they 
approached the walls to mine them, or to batter them 
with rams. It was ca led testudo, from the strength of 
Its roof, which covered the workmen as the shell does 
the tortoise. 

spasmodic disorder, in which 
the whole body becomes rigid and inflexible. It most 
Medicine, N« 270. 

EE- til YS, a genus of Insects belonging to the class 

LodS,;" azLMitnZ 

j ? .6®"“ belonging to the 

power ), four powers ; the name of the i cth class in 

fl.» Ol ^ « genus of plants belonging to 

“ order, eticca/enfw. See Botany ^ 

I^ETHAGRAMMATION, :t' 

?» ‘de HCbro;; ‘name 

sistTof fmw’lettet ’ “■* 

TETRAGYNIA, « f„„w ,„J 

woman”) ; the name of an orde;, or sec’onda™ “ 

“TFTRANi?BVrV ’ 

TKTRANDRrA, (no-ra^ig^ ** four,” and «< - 

man or husband”) ; the name of the fourth clasT'i’n th^ 

^ Botany Jndcx. 

r ^ of birds belonging-to the order 

of gallinae. Sec Ornithology Index 

I'ETRODON, a genus of fishes arranged by Lin- 

hdt niae d’’l 'r'" *1- «”<» ordefof 

d« rrT'^ of ;i«c«, and or- 

l’F^*R4R^rH^^ ICHYTHYOEOGV IttdeXi 
fonrti r *,P"“oe who holds and governs a 
fourth part ofa kingdom. Such originally was the Im 

r nf :d‘“f «-"afterdaZa‘; 

»« «ny peuy king or sovereign; and became ,%o. 

2 l' 
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nymous with etbnarcb, as appears from the following Teirarch 
considerations: I. That Pliny makes mention uf six |1 
tetrarcbies within the city of Oecapolis. 2. That He- Teuiom*. 
rod 8 kingdom was only divided into three parts, which ^ 
yet were called tetrarohies^ and the sovereigns thereof, 

ih! w‘r 3 - 'olio ‘hst. "fterj™*,,,., 

» j ®uf^nlippi, Antony, going into Syria, con->inii9^b.- 
uted Herod teirarch ; and on medals the same He- x*t. c. a>..- 
rod 18 called ethnarch, 

TETRASTYLE, in the ancient architecture, a 
butlding, and particularly a temple, with fourcolumna 

in its front. 

TETUAN, an ancient and pleasant town of Africa. . 
w the kingdom^of Fez, and in the province of HabaU. 

It is pretty well built, and the inhabitants are about 
I J,ooo ID number, who call themselves Andalusians, - 
and almost all' speak Spanish, but they are great pi- 
rates. Some say there are 30,000 Moorish inbabiUnts.^ 
and 5000 Jews. W. Long. c. 26. N. Lat. 2 c 2*7. 

TEUCRIUM, Germander, a genus of pUnts^be- 
longing to the class didynamia y and in the natural ays- 

^‘rticiUa,.. L 

TEUTHI 8 , »-genus of fishes belonging to the order 
See Ichthyology iJs. 

a in Ancient GcogropAvr^ 

a people always bydiistorians jelned with the Cimbri.r 
t»th seated, according to Mela, beyond the Elbe, on 
he Sinus Codanns or Baltic ; and there, it is supposed, 
l*r '"““‘T of ‘he fentones, now J>itmarsA;d\vtT- 
®®i“-SI®‘'"®'"S 3 ‘fferent terms Teu, Tut, 
iJit, Ttd, ani Thod, which in the ancient German lan- 
page^signified pro/i/f. Of these Teutones, Virgil is to - 
be understood in the epithet Tcutonicus, an appfllation 
which mere late y came to be applied to the Germans 
*“,f®"®™'» »"'• et'll ‘he appellation Alemonni. 
lUe leutones, m conjunction with the Cimbri and 

w,"rSTri’ ”*‘ r “’® ood marched lo- 

war^ Italy in the year loi B. C. We are told, that 
the l eutones alone were so numerous, that they were 
SIX whole days TOtWot intermission in passing by the 
Roman camp I„ Transalpine Gaul they engaged the 

uHr.". Tr“ defeated with incredi- 

I f®?*’*®® > \ 00.000 of them, according to the lowest 
^c^tions, being killed on the spot. According to 
others the number oj^ those killed and taken prisoners 
counted tn 290,^0. The inhabitants made fLcesfor 
vin^ards of their bones. Their king Teutoboehus, said 

!o Ro^ "trcfC P'*'®-’®® »"«• «®®i®J ^ 

®®“®*'."S belonging to the Teutones.. 

The Teutonic language 18 supposed to have been the 
language of the ancient Germans, and hence is rec- 
Une^d amongst the mother-tongues. See Philology 

*“®'' 3 eY of military kniehts esia 
Wished towards the close of the twelfth centuro on th ' 

Rves enlisted under his Ss 

Ke Tcro ‘w ‘pt™’*™' thcmselve”,^ ■ 
le,^^ j . resolved, to choose another 

leader; mid at last fixed their choice upon 

duka/. 



Digitized by LjOOQle 





yugciit' 
Grand 
Tour, 
■aroi. i. 



TEX [ 

aiike of Suabia, second son to the emperor, and Henry 
duke of Brabant. Under these generafs they behaved 
with so much bravery, that Henry king of Jerusalem, 
the patriarch, and several other princes, determined to 
reward their valour by instituting an order of knight- 
hood in their favour. This was accordingly done •, and 
our new knights had at first the title of the knights of 
ISt George ; afterwards it was thought proper to put them 
under the tutelage of the Virgin Mary, to whom there 
was already an hospital dedicated on Mount Zion, for 
the relief of German pilgrims. From this time they 
were called Equttes Mcirtunt^ or knights of St Mary. 
Laws, regulations, and statutes, were drawn up for 
them by the Christian kings in Syria and the patriarch *, 
and among other obligations it was required, that every 
person admitted to the privileges of the order should be 
of noble parentage j that the order should defend the 
Christian religion and the Holy Land j that they should 
exercise hospitality towards the Christians in general, 
hut particularly those of their own country' *, and that 
they should with all their power endeavour to propa- 
gate and extend the Christian faith and the religion of 
Jesus. In the year 1190, having become rich by dona- 
•tionsfromlbe superstitious, thcyeiected their first grand- 
master, Henry Walpot, a German, who had distinguish- 
ed himself by lus zeal and valour j and their choice was 
confirmed by the emperor. The following year. Pope 
Celestine Ill.confirnied their privileges already granted, 
giving them the title of the Teutomc knigitis of the hos- 
pital of St Mary the Virgin. By the conditions of this 
bull, they vowed perpetual continence, obedience, and 
poverty j obligations which it may well be imagined 
were not very strictly kept. See Poland, N° 59, 61, 
,^7 — 69, and Prussia, N® 3, 4. 

TEVVIT. See Tringa, Ornithology Index. 
TEVVKESBUllY, a town in Gloucestershire, for- 
merly noted for its monastery, and containing 4820 in- 
habitants in 181 1, with a magnificent church. It is seat- 
ed at the confluence of the rivers Severn and Avon, has 
a cotton manufactory, and sends two members to parlia- 
ment. \V. Long. 2. 13. N. Lat. 52. o. 

TEXEL, a town of the United Provijices, Jo North 
Holland, seated at the mouth of the Zuydes- Zee, with 
a gooil harbour, and a strong fort. It is seated in a 
fruitful island, known all over the world by the great 
number of ships that pass this way every clay from all 
parts *, it is about six miles long and five broad, lying a 
little irorthward of the continent of Holland, between 
s which and the island is one of the principal passages out 
of the Zuyder-Zee into the ocean. It is defended from 
the sea by sand hills and strong hanks. Most of the 
soil is applied to feed sheep, of whieh they have great 
flocks j and the cheese made of their milk is said to vie 
with the Parmesan. This island contains several fair 
villages, and a town on the east side, ealled Jiurch, 
strongly fortified and garrisoned, and inhubited chiefly 
by fishermen. N. Lat. 53. 8. E. Long. 4* 51* 

TEXT, a relative term, contradistinguished to gloss 
or commentary, and signifying an original discourse ex- 
clusive of any note or interpretation. 'I his word is par- 
ticularly used for a certain passage of Scripture, chosen 
by a preaclier to be the subject of his sermon. 

TEXTURE, properly denotes the arrangement and 
euheslon of sevci'ul slender bodies or threads interwoven 
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or entangled among each other, as ii> the webs of spi- 
ders, or in the cloths, stuffs, &c. 

Texture is also used in speaking of any union or con- 
stituent particles of a concrete body, whether by weav- 
ing, hooking, knitting, tying, chaining, indenting, in- 
truding, compressing, attracting, or any other way. In 
which sense wc say, a close compact texture, a lax po- 
rous texture, a regular or irregular texture, &c. 
THABOR. See Tabor. 

THALES, a celebrated Greek philosopher, and the 
first of the seven wise men of Greece, was born at Mi* 
fetus about 640 B. C. In order to improve himself in 
the knowledge of the sciences, he travelled into Egypt, 
where he discoui-sed with the priests and other learned 
men. Some say that he married j but others observe, 
that he eluded the solicit-ations of bis mother on this 
head, by telling her, when he was young, that it was 
too soon y and afterwards that it was too late, ibales 
acquired great reputation by his wisdom and learning . 
he was the first among the Greeks who foretold eclipses 
of the sun, and made extraordinal y discoveries in 
nomy. Thales was the author of the Ionian sect of phi- 
losophers, who were thus called from his being born at 
Miletus, a city of Ionia. He maintained that water 
was the principle of which all tl»e bodies in the universe 
are composed *, that the world was the work of God ^ 
and that God sees the most secret thoughts in the^ heart 
of man. He said, “ That the most difl&cult thing in 
the world is to know ourselves j the most easy to advise 
others *, and the most sweet to accomplish our desires. 
That, in order to live well, we ought to abstain from 
what we find fault with in others. That the bodily fe- 
licity consists in health, and that of the niind in know- 
ledge. That the most ancient of beings is God, because 
he is unertated : that nothing is more beautiful than the 
world, because it is the work of God ; nothing more 
extensive than space, quicker than spirit, stronger than 
necessity, wiser than time.” It was also one ol his sen- 
tences, “ That we ought never to say that to any one 
that may be turned to our prejudice } and that we should 
live with our friends as with persons that may become 
our enemies.” He thanked God for three things j that 
he was born of the human, not of the brute species 5 a 
man, and not a woman j a Greek, and not a barbarian. 
None of live ancient philosophers ever applied themselves 
more earnestly to the study of astronomy than T. hales. 
Diogenes Laertius reports, tiiat leaving liis lodging with 
an old woman to contemplate the siar-s, he fell into a 
ditch j on wluclv the good woman cried, “ How canst 
thou know what is doing in the heavens, when thou 
canst not perceive what is at thy feet ?” He went to sec 
Croesus, who was marching with a powerful army into 
Cappadocia^, and enabled him to pass the river Halys 
without making a bridge. Thales died soon after, at 
about 90, years of age. He composed several treatises 
in verse, on meteors, the equinoxes, &.c. but they are 
all lost. 

THALIA, in Pagan mythology, one of the nine 
muses. She presided over Comedy *, and is ri?presenled 
crowned with a garland of ivy, holding a mask in her 
hand, and wearing buskins on Iier feet. 

Thal]U\, a genus of plants belonging to the class mo- 
nandria-^ and in the natural system ranging under the 
8th order, Scitwnineee. See BoTANY Index. 

THALICTRUM, 
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1 hilic- THALICTRUM, Meadow-Rue, a genus of plants 
inim, belonging to the class polyandiia 5 and in the natural 
Thames system ranging under the 26th order, Multisiliquie, See 
“ Botany Index, 

THAMES, the finest river in Great Britain, which 
takes its rise from a copious spring, called Thames Head^ 
two miles south-west of Cirencester in Gloucestershire. 

' It has been erroneously said, that its name is Isis till it 
arrives at Dorchester, 15 miles below Oxford, when, 
being joined by the Thame or Tame, it assumes the 
name of the Thames, which, it has been observed, is 
formed from a combination of the words Thame and 
Isis. What was the origin of this vulgar error, cannot 
now be traced. Poetical fiction, however, has perpe- 
tuated this error, and invested it with a kind of classical 
sanctity. ** It plainly appears (says Camden), that the 
river was always called Thames or Tems^ before it came 
near the Thame *, and in several ancient charters granted 
to the abbey of Malmsbury, as well as that of Ensham, 
and in the old deeds relating to Cricklade, it is never 
CflrrStfjr considered under any other name than that of ThamesP 
He likewise says, that it occurs nowhere under the name 
of Isis. All the historians who mention the incursions 
of Ethel wold into Wiltshire in the year 905, or of Ca- 
nute in 1016, concur likewise in the same opinion, by 
declaring, that they passed over the I'bames at Crick- 
lade in Wiltshire. It is nut probable, moreover, that 
Thames Head) an appellation by which the source has 
usually been distinguished, should give rise to a river of 
the name of. Isis ^ which river, after having run half its 
course, should reassume the name of Thames, the appel- 
lation of its parent spring. About a mile below the 
source of the river is the fii*st corn-mill, which is called 
Kemble Mill, Here the river may properly be said to 
form a constant current \ which, though not more than 
nine feet wide in the summer, yet in the winter becomes 
such a torfeiit as to overflow the meadows for many 
miles around. But, in the summer, the Thames Head 
is so dry, as to appear nothing but a large dell, inter- 
spersed with scones and weed.s. From Somerford the 
stream winds to Cricklade, where it unites with many 
other rivulets. Approaching Kemsford, it again enters 
its native county, dividing it from Berkshire at Ingle- 
sham. It widens considerably in its way to Lechlade ; 
and being there joined by the Lech and Coin, at the 
distance of 138 miles from Dondon, it becomes navi- 
gable for vessels of 90 tons. At Ensham, in its course 
north-east, to Oxford, is the first bridge of stone ; a 
Irandsome one, of three arches, built by the earl of 
Abingdon. Passing by the ruins of Godstow nunnery, 
wliere the celebrated Fair Rosamond was interred, the 
river reaches Oxford, in whose academic groves its poe- 
tical name of Isis has been so often invoked. Being 
there joined by the Charwell, it proceeds south-east to 
Abingdon, and thence to Dorchester, where it receives 
the Tame. Continuing its course south-east by Wal- 
lingford to Reading, and forming a boundary to the 
counties of Berks, Bucks, Surry, Middlesex, Essex, and 
Kent, it washes the towns of Henley, Marlow, Maiden- 
head, Windsor, Eton, Egham, Staines, Laic ham, Chert- 
sey, Wey bridge, Shepperton, Walton, Sunbury, East 
and West Mculsey, Hampton, Thames Ditton, Kings- 
ton, 'I’eddington, Twickenham, Richmond, Islewoith, 
Brentford, Kcw,Mortlake, Barnes, Chiswick, Hammer- 
smith, Putney, Fulham, Wandsworth, Battersea, Chelsea, 
Yol. XX. Part I. ‘ t 



and Lambeth. Then, on the north bank of the river, Tbnmc». 
arc Westminster awd London, and, on the opposite side, — v— • 

Southwark ; forming together one continued city, ex- 
tending to Limehouse and Deptford ^ and hence the 
river proceeds to Greenwich, Erith, Greenhithe, Gray’s 
Thurrock, Gravesend, and Leigh, into the ocean. It 
receives in its course from Dorchester the rivers Kennet, 

Loddon, Coin, Wey, Mole, Wandle, Lea, Boding, Da- 
rent, and Medway. The jurisdiction of the lord mayor 
of London over the Thames extends from Coin ditch, a 
little to the west of Staines, to Yendal or Yenlec t to the 
east, including part of the rivers Medway and Lea j 
and he has a deputy, named the water bailiff, who is to 
search for and punish all oflTenders against the laws for 
the preservation of the river and its fish. Eight times 
a-ycar the lord mayor and aldermen hold courts of con- 
servance for the lour counties of Surry, Middltsex, 

Essex, and Kent. Though the Thames is said to be 
navigable 138 miles above the bridge, yet there arc so 
many flats, that in summer the navigation westward 
would be entirely stopped, when the springs are low, 
were it not for a number of locks. But these are at- 
* tended with considerable expence; for a barge from 
Lechlade to London pays for passing through them 
13I. 15s. 6d. and from Oxford to London 12I. i8.s. 

This charge, however, is in summer only, when the wa- 
ter is low ; and there is no lock from London bridge to 
Bolter’s lock; that is, for 5I7 miles above the bridge. 

The plan of new cuts has been adopted, in some places, 
to shorten and facilitate the navigation. There is one 
near Lechlade, which runs nearly parallel to the old 
river, and contiguous to St John’s bridge ; and there is 
another a mile from Abingdon, which has rendered the 
old stream toward Culham bridge useleiivS. But a much 
more important undertaking has lately been accom- 
plished ; namely, the junction of this river with the Se- 
vern. A canal had been made, hy virtue of an act of 
parliament in 1730, from the Severn to Wallbridge, 
near Stroud. A new canal now ascends by Stroudf 
through the vale of Chalford, to the height of 343 feet, 
by means of 28 locks, and thence to the entrance of a 
tunnel near Sapperton, a distance of near eight miles. 

The canal fs 42 feet in width at top and 30 at the bot- 
tom. The tunnel (which is extended under Sapperton 
hill, and under that part of Earl Bathurst’s grounds 
called Halley woody making a distance of two miles anti 
three furlongs) is near 15 feet in width, and can navi- 
gate barges of 70 tons. The canal descending hence 
134 feet, hy 14 locks, joins the Thames at Lt chladc, a 
distance of above 20 miles. In the course of tbi.i vast 
undertaking, the canal, from the Severn at Eroomlade 
to Inglesham, where it joins the Thames, is a flistancc 
of more than 30 miles. The e.xpencc of it exceeded the 
sum of 200.OO0I. of which 3CO0!. are said to have been 
expended in gunpowder alone, used for the blowing up 
of the rock. This new canal was completed in 17S0, 
iu less than seven years from its commencement. A 
communication, not only with the Trent, but with the 
Mersey, has likewise been efl'ected hy a canal from Ox- 
ford to Coventry ; and an act of parliament has passed 
to extend another canal from this, at Braunston, to the 
Thames at Brentford. This is to be called The Grand 
Junction Canal, On the extensive advantages resulting 
from these navigable communications from the metro- 
polis with Uie ports of Bristol, Liverpool, Hull, &c. 

Q q and 
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and the principal manufacturing towns in the inland 
parts of the kingdom, it is needless to expatiate. '1 he 
' lide flows up the Thames as high as Richmond, which, 
following the winding of the river, is 70 miles frorii the 
ocean j a greater distance than the tide is carried by 
any other river in Europe. The water is esteemed ex- 
tremely wholesome, and fit for use in very long voyages, 
during which it will work itself perfectly fine. 

Thames is also the name of a river in the state of 
Connecticut in America. See the article CoNNECTl- 
CUT. 

THANE, or Thanus, a name gi-ven to the nobili- 
ty in Britain before the time of William the Conqueror. 

It signifies a minister or honourable retainer, from the 
verb iheman, “ to minister.” There were several de- 
grees of nobility among the Anglo-Saxons j but those 
most commonly mentioned are the king’s thanes and tire 
alderman’s thanes. The king’s thanes seem to have been 
of three different degrees, according to their different 
degrees of wealth or favour at court. The alderman’s 
thanes seem to have been of the lowest degree of nobili- 
ty, and next to them those who were promoted to that 
dignity from their advancement in the church, from 
their valour, success in agriculture or commerce : for if 
a ceorl or farmer applied to learning and attained to 
priests oiders 5 if he acquitted himself so well as to ob- 
tain from a nobleman five hythes of land, or a gilt 
sword, helmet, and hreast-plate, the reward of his va- 
lour 5 or if by his industry he had acquired the property 
of five hythes of land *, or If be applied to trade, and 
made three voyages beyond sea in a ship of his own, and 
a cargo belonging to himself, he was denoininated a 
thane. 

The thanes, who were the only nobility among the 
Anglo-Saxons, were a very numerous body of men, 
comprehending all the considerable landholders in Eng- 
land, and filling up that space in society between the 
ceorls or yeomanry on the one hand, and the royal fa- 
mily on the other \ which is now occupied both by the 
> nobility and gentry. In times of war, they constituted 
the flower of their armies, and in times of peace they 
swelled the trains of their kings, and added greatly to 
the splendour of their courts, especially at the three 
great festivals of Christmas, Easter, and Whitsuntide. . 
jj^i^^ygHi-From this body all the chief officers, both civil and mi- 
attrxf of litary, as aldermen, greeves, earls, heretogens, &c. 
iircat Bri- taken j and to obtain some of these offices was the 
tain, vol. object of their ambition. Before they obtained an 

office, their lands were their only support j and they liv- 
ed in greater or less affiuence, according to the extent 
of thfcir estates. These they divided into two parts 5 
one of which they called their inlands, and the other 
their outlands. Their inlands they kept in their own 
immediate possession, and cultivated them by the hands 
of their slaves and villains, in order to raise provisions 
for their families j their outlands they granted to ceorls 
or farmers, either for one year, or for a terra of years \ 
for which they received a certain stipulated proportion 
of their produce jinnually. These customs had long 
prevailed among their ancestors in Germany, and 
were adhered to by their posterity in England till tlie 
conquest. 

The thanes were under no obligations on account of 
their lands, except the three following, which were in- 
dispensably necessary to the defence and improvement of 
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ihelr country : To attend the king with theii followers xbanc 

in roilitai'y expeditions, to assist in building and defend- J| 

ing the royal castles, and in keeping the bridges and , 

highways in proper repair. To these obligations all 
proprietors of land (even the cliurehmen for a long 
time not excepted) were subjected > and these services 
were considered as due to then* country, rather than 
to the pei-sons of their kings 5 and were agreed to by 
all as being necessary to their own preservation and 

convenicncy. , , . i 

This title of thane was abollehed in England at the 
conquest, upon the introduction of the feudal system 
by William. The titles of earl and baron were about 
the same period introduced into Scotland by Malcolm 
Canmore, when the title of thane fell into disuse. 

THANET, an island of the county of Kent, sur- 
rounded by the sea except on the north-east side, where 
it is bounded by the branches of the river Stonr, now 
inconsiderable to what they were formerly. It con- 
tains several villages, and the sea port towns of Mar- 
gate and Ramsgate, and has the title of an earldom, it 
is celebrated for being the spot througli which arts, sci- 
ences, and divine knowledge, came into this happy isle. 

The Britons called it RiMorovgh, from its vicinity to 
the city of that name, now only a venerable ruin j but 
the Saxons called it Thanet, from fire, having so 
beacons erected on it. It is in the north-east part of the 
county, lies open to the sea on the nortli and east, with 
the river Wantsum on the west and soutli, is about 10 
miles long from the North Foreland to Sarre- B ridge, 
and about 8 broad from Westgate to Sandwich-Ferry. 

The north part of it is chiefly arable 5 and the south and “ ^ 

west parts coqsist of marsh or pasture-lands. The soil 
is generally very fertile, especially in producing the 
best barley, of which it is computed above 20,000 
quarters are annually sent to London. 

TH APSIA, the Deadly Carrot, a genus of plants 
belonging to the class pentandria, and in the natural 
system ranging under the 45th order UmbellattB, See 
Botany Index, 

THAWING, the resolution of ice into its former 
fluid state by the warmth of the air. See CONGELA- 
TION and Frost. 

THEA. See Tea. 

THEATINES, a religious order in the Romish 
church, so called from their principal founder John Pe- 
ter Carafia, then bishop of Theate, or Chieti, in the 
kingdom of Naples, and afterwards pope, under the 
name of Paul IV. The names of the other founders 
were Gaetan, Boniface, and Consiglicri. These four 
pious men desiring to reform the ecclesiastical state, laid 
the foundation of an order of regular clerks at Rome m 
the year 1524. Pope Clement VII. approved the insti- 
tution, and permitted the brethren to make the three 
religious vows, to elect a superior every three years, 
and to draw np statutes for the regulation of the order. 

They were the first who endeavoured, by their example, 
to revive among the clergy the poverty of the apostles 
and first disciples of our Saviour, and were also the first 
who assumed the title of regular clerks, 

THEATRE, a place in which shows or dramatic 
representations are exhibited. 

For the origin of the dramatic art we always turn 
oor eyes to Greece, the nui*sery of the ai ts and sciences. 

It may indeed have been known among more ancient 

nations, 
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Thcntre. nations, but no records rer^nin sufficient to support tiiis 
^ ■> opinion. The different states of Greece asserted their 

claim to the honour of having given it birth, hut the 
account of the Athenians is most generally received. It 
derived its origin from the hymns which were sung in 
the festivals of Bacchus in honour of that deity. While 
these resounded in ifie ears of the multitude, chornses 
of Bacchants and Fauns, ranged round certain obscene 
images which they carried in triumphal procession, chant- 
ed lascivious songs, and sometimes sacrificed individuals 
to public ridicule. 

This was the practice in the cities j but a still greater 
licentiousness reigned in the worship paid to the same 
Anachar- divinity by the inhabitants of the country, and espe- 
sis'i Tra- cially at the season when they gathered the fruits of his 
veUy toL L beneficence. Vintagers, besmeared with wine- lees, and 
intoxicated with joy and the juice of the grape, rode 
forth in their carts, and attacked each other on the road 
with gross sarcasms, revenging themselves on their 
neighbours with ridicule, and on the rich by publishing 
their injustice. 

Among the poets who flourished at that time, some 
celebrated the great actions and adventures of gods and 
heroes, and others attacked w’ith asperity the vices and 
absurdities of individuals. The former took Homer for 
their model, and supported themselves by his example, 
of which they made an improper use. Homer, the 
most tragic of poets, the model of all who have suc- 
ceeded him, had in the Iliad and the Odyssey brought 
to perfection the heroic poem, and in his Margites bad 
employed pleasantry. But as the charm of his works 
depends in a great measure on the passions and motion 
with which he knew to animate them, the poets who 
came after biro endeavoured to introduce into theirs an 
action which might excite emotion or mirth in the spec- 
tators : some even attempted to produce both, and ven- 
tured certain rude essays, which have since been styled 
indifferently either tragedies or comedies, because they 
unite the characters of those two dramas. The authors 
of these sketches have been distinguished by no dis- 
covery j they only form in the history of the art a 
succession of names which it would be useless to recal to 
light. 

The necessity and power of theatrical interest was al- 
ready known. The hymns in honour of Bacchus, while 
they described his rapid progress and splendid conquests, 
became imitative *, and in the contests of the Pythian 
games, the players on the flute who entered into com- 
petition were enjoined by an express law to represent 
successively the circumstances that had preceded, ac- 
companied, and followed the victory of Apollo over 
Python. ' 

Some years after this regulation, Susarion and Thes- 
pis, both born in a small borough of Attica, named 
IcarzOf appeared each at the head of -a company of ac- 
tors, the one on a kind of stage, the otlier in a cart (a). 
The former attacked the vices and absurdities of his 
time 5 and the latter treated more noble subjects, which 
he took from history. 

The comedies of Susarion were in the same taste with 
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those indecent ami satirical farces which were after- Thrairr. 
wards performed iu some of the cities of Greece. 'J'liey « — ni 

were longlhe favourite entertainment of the country 
people. Athens did not adopt this species of exhibition 
until after it was brought to perfection in Sicily. 

Thespis had more than once seen in the festivals, in 
which as yet hymns only were sung, one of the singers, 
mounted on a table, form a kind of dialogue with tiie 
chorus. From this hint he conceived the idea of intro- 
ducing into the tragedies an actor who, by simple reci- 
tals intfoduc^d at intervals, should give relief to the 
chorus, divide the action, and render it more interesting. 

This happy innovation, together with some other liber- 
ties in which he had allowed himself, gave alarm to the 
legislator of Athens, who was more able than any other 
person to discern the value or danger of the novelty. 

Solon condemned a species of composition In which the 
ancient traditions were disguised by fictions. “ If we 
applaud falsehood in our public exhibitions (said he to 
Thespis), we shall soon find that it will insinuate itself 
into our most sacred engagements.” 

The excessive approbation and delight with which 
both the city and country received the pieces of Thespis 
and Susarion, at once justified and rendered useless the 
suspicious foresight of Solon. The poets, who till then 
had only exercised their genius in dilhyrambics and li- 
centious satire, struck with the elegant forms whlcli 
these species of composition began to assume, dedicated 
their talents to tragedy and comedy. Soon after a great- 
er variety was introduced in the subjects of the former 
of these poems. Those who judged of their pleasures on • 

Jy from habit, exclaimed, that these subjects were fo- 
reign to the 'ivorsliip of Bacchus j but the greater num- 
ber thronged with still more eagerness after the new 
pieces. 

Phrynichus, the disciple of Thespis, made choice of 
that kind of verse which is most suitable to the drama, 
was the author of some other changes, and left tragedy 
in its infancy. 

^schylus received it from his bands enveloped in a 
rude vestment, its visage covered with false colours, or 
a mask inexpressive ol character, without either grace 
or dignity in its motions, inspiring the desire of an inte- 
rest which it with difficulty excited, still attached to 
the buflboneries which had amused its infant years, and 
expressing its conceptions sometimes with elegance and 
dignity, but frequently in a feeble and low style, pol- 
luted with gross obscenities. 

In bis first, tragedies be introduced a second actor 
and afterwards, copying the example of Sophocles, who 
had just entered on his theatrical career, be admitted a 
third, and sometimes even a fourth. By this multipli- 
city of personages, one of his actors became the hero of 
the piece, and attracted to himself the principal inte- 
rest ; and as the chorus now held only a subaltern sta- 
tion, .^E^chylus took care to shorten its part, and per- 
haps even carried this precaution too far. 

He is censured for having admitted mute characters 
into his drama. Achilles, after the death of bis friend, 
and Niobe, after tiie destruction of her children, appear 
Q q 2 on 



Some years after, Thespis made 



^ (a) Susarion represented his first pieces towards the year 580 before Christ, 
bis first attempts In tragedy, and acted his Alcestis in 536, 
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'I’licalrc. on tlie «tage, and remain during several scenes motion- 
less, with their head.-f covered wllli a veil, and without 
uttering a word ; but if their eyes hud overflown with 
tears, and they had poured forth the hittertst lamenta- 
tions, could they have produced an efl’ect so terrible as 
this veil, this silence, and this abandonment to grief? 

It was not sufficient that the nohle and elevated style 
of tragedy should leave in the minds of the auditors a 
strong impression of grandeur^ to captivate the multi- 
tude, it was requisite that every part of the spectacle 
should concur to produce the same efiect. It was then 
the general opinion that nature, by bestowing on the 
ancient heroes a more lofty stature, had impressed on 
I heir persons a majesty which procured them as niuth 
respect from the people as the ensigns of dignity by 
which they were attended, i^schylus therefore raised 
his actors on high stilts or buskins. lie covered their 
features, which were frequently disagreeable, with a 
mask that concealed their irregularity. He clothed 
them in flowing and magnificent robes, the form of which 
was 80 decent, that the priests of Ceres have not blush- 
ed to adopt it. The inferior actors were also provided 
with masks and dresses suited to their parts. 

Instead of those wretched scaffolds wliieh were for- 
merly erected in haste, he obtained a theatre furnished 
with machines, and embellished with decoration?. Here 
the sound of the trumpet was reverberated, incense was 
•seen to burn on the altars, the shades of the dead to a- 
vise from the tomb, and the furies to rush from the 
gulfs of Tartarus. In one of bis pieces these infernal 
divinities appeared, for the first time, with masks of a 
horrid paleness, torches in their hands, serpents inter- 
twined in their hair, and followed by a numerous reti- 
nue of dreadful spectres. It is said that, at the sight 
of them, and the sound of their terrific bowlings, terror 
seized on the whole assembly, women miscarried, and 
children expired with fear 5 and that the magistrates, 
lo prevent similar accidents in future, commanded that 
the chorus should consist only of fifteen actors instead 
of fifty. 

^ The effect of so many new objects could not but asto- 
nish the spectators *, nor were they less surprised and 
delighted at the intelligence displayed in the perform- 
ance of the actors, whom ^schylus almost always ex- 
ercised himself. He regulated their steps, and taught 
them to give additional force to the action by new and 
expressive gestures. 

The progress of the art was extremely rapid. 
chylus was born 525 years before Christ, n years after 
Thespis had aoted his Alcestis. He had for competi- 
tors Choerilus Pratenas, and Phrynichus, whose glory 
b<*- eclipsed, and Sophocles, who rivalled Ws own. So- 
phocles waa born about the year 497 B. C. about 14 
years before Euripides. These carried tragedy to the 
highest perfection to which it attained among the 
Greeks. iEschylus painted men greater than they can 
be, Sophocles they ought tu be, and Euripides as 
they are. 

Invented towards the 30th Olympiad (about 580 
B. C.) and adapted to the rude manners of the rustics, 
comedy ventured not to approach the capital j and if 
by chance some companies of actors, who were uncon- 
nected with any others, found their way into the city 
Md performed their indecent farces, they were less aa- 
tbp^ised than tolerated by the government. It was pot 



till after a long infancy that this species of drama be- Tliaiiir 
gan suddenly to make a rapid improvement In Sicily. 

Instead of a succession of scenes without connection or 
tendency, the philosopher Epiebarmus introduced an 
action, all the parts of which had a dependence on eacji 
other *, and conducted his subject, without wandering 
from it, through a just extent to a determinate end. 

His pieces, subjected lo the same laws of tragedy, were 
known in Greece, where tliey were considert d as mo- 
dels ^ and comedy soon shared with her rival the suf- 
frage.s of the public, and the homage due to geniug. 

The Athenians, especially, received her with the same 
transports as they would have testified at the news of a 
victory : many of their poets exercised their genius in 
this novel species of composition j and their names adorn 
the numerous list of writers who have been distinguish- 
ed in comedy from the time of Epicharmus. Such were, 
among the more ancient, Magnes, Cimtinus, Crates, 
Pherecratea, Eupolis, anil Aristophanes. They all 
flourished iii the age of Pericles. 

If we peru.“e the comic pieces which have come down 
to us, w'c shall be convinced that the sole object of the 
authors was to please the multitude. The gods and 
heroes were travestied, gross and obscene language was 
often employed, and virulent invectives were often 
thrown out against individuals of the first rank lor ge- 
nius and virtue. Towards the end of the Peloponnesian 
war the licentiousness of comedy was restrained. The 
chorus was laid aside, b€cuu^e the rich citizens were a- 
larmed, and would no longer contribute money to sup- 
port it, nor provide masks with portraits for exposing 
individuals. 

The poets being thus re.st mined from mentioning 
names of living persons on the stage, invented false 
names. They still exposed real and known characters^ 
and thus gave a more exquisite gratification to the spec- 
tators, who were highly aroused with finding out the 
persons intended. The consequence of the law was 
only to make that done with delicacy which was for- 
merly done in the most indecent and scurrilous manner. 
Aristophanes, in some of bis latest pieces, has given us 
some good examples of this kind of comedy, which is 
sometimes called the middle comedy. 

Comedy was still liable to abuse, and therefore re- 
quired fartlier refurmatioo. As the use of real names 
had formerly been prohibited, real subjects were also 
forbidden *, and coineily from that time was no longer a 
fui^ armed with torches, or a firebrand scattering njis- 
ebief, but a pleasing and instructive cooipanlon. This 
Is called the new comedy. The most eminent among 
the Greeks in this improved species was Menander* 

His writing are now lost ; but we may form a good 
estimate ol their merit from the comedies of Terence, 
which are said to have been borrowed from Menander, 
and to have nearly resembled- the original, though infe- 
rior in that vis comica by which the elegant Grecian 
was distinguished. The comedy of Menander Is that 
which has been cultivated in modem tiroes. 

1 o give some idea of a Grecian theatre, we shall de- 
scribe very shortly the theatre of Bacchus in Athens, 
which was built by the famous architect Miilos in the 
time of Pericles. The part intended for the spectators 
was of a simicircular form, at the diameter of which 
was erected the stage. The orchestra occupied the 
space where the pit in modern theatres is situated, where 
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Theatre. music, tbe chorus, and tlie miiiii were placed. It 
' was four lect elevated above the ground. 'J*he specta- 
tors were arranged in three galleries round all the sides 
of the orchestra except that next the stage, each gallei-y 
containing eight rows of seats. At the farther end of 
the orchestra where the stage is erected in modem the- 
atres, stood the thyniele or logeon, hut projecting a lit- 
C.fitUe- tie towards the audience. It was a little higher than 

the whole breadth of 
ix feet Square. Here 
lade their recitations, 
and in comical interludes the mimi perfermed. Behind 
the thyraele appeared the stage or proscenion, consider- 
ably elevated. No part of thi.s theatre was covered ex- 
cept the stage, and a high gallery called ci/ry^ set apart 
for the women. The Athenians, being exposed to the 
weather, came usually with great cloaks, to secure them 
from the rain or the cold *, and for defence against tbe 
sun they had the sciadion, a kind of parasol, which the 
Komans used n\»o in the theatres by tbe name of um^ 
hellce; but when a sudden storm arose, the play was in- 
terrupted, and the spectators dispersed. 

A sort of tent- work over the entire area of the edifice 
might have been contrived as a shelter from the rain 
and a shade from the sun. Such a covering would b.ave 
obviated the inconveniences of roofed theatres, which 
obstruct the free communication of the air, and of un- 
roofed theatres, which do not keep out the weather. 
At Athens the plays were always represented in the 
daytime, which made the unroofed theatres less incon- 
venient. 

Plays were represented only during the three festivals 
solemnized in honour of Bacchus. The first of these 
was celebrated at the Piraeus, where some of Euripides's 
pieces were first performed. The second, which lasted 
only ope day, was kept at the end of Januaiy or begir- 
ning of February. The third, called the greater l)io- 
mjains was celebrated a month after. It continued se- 
veral days, and attracted a great multitude of spectators. 
In the festivals which lasted only one day, five or six 
dramatic pieces, either tragedies or comedies, were per- 
formed. But in the greater Dionysla, which continued 
longer, 12 or 15, and sometimes more, were acted. 
The performance began early in the morning, and some- 
times lasted the whole day. 

The chorus, according as the subject demanded, was 
composed of men and women, old men or youths, citi- 
zens or slaves, priests, soldiers, &c. to the number of 
15 in tragedy, and 24 in comedy. The chorus came 
upon the stage preceded by a flute-player, who regula- 
ted their steps j sometimes one after the other, but in 
tragedy more frequently three in front and five in depth, 
or five in front and three in depth. 

The same persons performed both in tragedy and co- 
medy but, as among ourselves, it was rare to meet 
with any who excelled in both. The pay of those who 
bad acquired great reputation was considerable. Polus 
* Plut. in gJtined a talent in two days (equal to 225I. sterling *}, 
X. Bhet. Players of eminence were solicited by different actors of 
Greece to attend their festivals. If, after making an 
engagement, they failed, they were obliged to pay a 
certain sum of money ; and if they were absent during 
the festivals of their own republic, they were condemn- 
ed to a heavy fine. 

The actor? had habits and symbols suited to their 



tnans Ma- the orchestra, and did not extend 
jpizinefM Ijj some theatres it was only s 
the principal part of the chorus n 



parts. Kings ware a diadem, leaned on a sci ptre which Tlieat>i% 
supported an eagle on its top, and were dressed in long *■ — >/ 
robes of purple or other splended colours ornamented 
with gold. Heroes, besides having tli^ir stature fre- 
quently imfreased to six feet English f , and their bulk f Ariit. in 
in proi>ortion, were frequently covered with the skin of Ren. 
a lion or a tyger, and armed with swords, quivers, and 
clubs. All who sptTered misfortunes wore a black, ^ 
brown, or dirty white garment, which frequently hung^ap.^.. 
in tafters. Tiiere were various kinds of masks for tra- 
gedy, comedy, and satire. These certainly took away 
the pleasure arising from the expression of the counter 
nance \ but at any rate, little pleasure could be derived 
from this circumstance' In a Grecian theatre, from Its 
immense size, and the great distance of the audience 
from the stage. 

Dramatic entertainments were introduced at Rome in- 
the year of the city 391. They were called ///r/Z scenicit 
because they were first acted in a shade formed by the 
branches and leaves of trees. They were borrowed im- 
mediately from Etruria, whence also they received their 
first players. These Etrurians at first only d.inced to a 
flute, without either singing or acting. The Roman 
youth soon imitated them at their solemn festivals, add- 
ing raillery In rude verses, and gestures adapted to the 
subject. These verses were called Fesctnni/it, from Fes- 
cennia, a city of Etruria. LIvius Aiidronicus was the 
first poet who wrote a regular play in Latin. This hap- 
pened in the year of Rome 51 2 or 514, about 160 years 
after the death of Sophocles and Euripides, and 52 af- 
ter that of Menander. The Grecian model was afiei^ 
wards introduced and cultivated much by succeeding 
dr.*imatic writers. 'J'liis was the model of Menander, 
for the old and middle comedy was unknown at Rome. 

As the Romans were only imitators of the Grc*eks in 
the dramatic art, as well as in most of the arts and sci- 
ences, nothing more is necessary to he said in addition 
to the account which we have already given of the Gre- 
cian stage. 

The origin of the English stage is hid in obscurity. 

It w’us not, however, copied from the Grecian or Ro- 
man j for it was evidently different in form as well as in 
matter, and may with more propriety he deduced from 
a Gothic oiiginal. It appears that there were theatrical 
entertainments in England almost as early as the con- 
quest ^ for we are told by William Stephanides or F*itz- 
Stephen, a menk, who in tbe reign of Henry II. wrote man*« Afo«. 
his Descnptto Nohi/issimce CivUatis LondonicCy thatff®**^ ' 
** London, instead of the common interludes of the the- ‘7^*- 
atre, had plays of a more holy kind j representations of 
the miracles of confessors, and thesufferings of martyrs.” 

At this time there were also certain sets of idle people, 
who travelled the countries, and were called Mummers^ 
a kind of vagrant comedians, whose excellence consisted 
altogether in miniickry and humour. 

It is probable that, soon after this time, the dramatic 
reprcbeatations called were exhibited : These 

mysteries were taken from scripture-history: some repre- 
sented the creation of the world, with the fall of Adam 
and Eve *, some the story of Joseph^ and others even 
the incarnation and sufferingg of the Son of God. These 
pieces were exhibited in a manner so ridiculous as to 
vour libertinism and infidelity, as appears by a petition * 
of tbe chaunters of St Paul’s Cathedral to Richard II. 
in 1378, praying, that “some unexpert people might 

b«.- 
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Theatre. prohibited from representing the history of the Old 
Y"—' Testament to the prejudice of the said clergy, who had 
been at great expence to represent it publicly at Christ- 
mas.” 

In the year 1390, the parish clerks of London are 
said to have played interludes at Skinner’s- well on three 
'successive days in July ^ and, in 1409, to have acted 
for eight days successively a play concerning the crea- 
tion of the world, at the same place which thence ac- 
quired the name of Clerkemuell, 

These Mysteries were succeeded by Moralities, in 
which there were some rude traces of a fable and a mo- 
ral 5 and some also of poetry, the viituca, vices, and 
other affections of the mind being frequently personibed. 

After these Moralities came what were called Inter- 
ludes, which made some approaches to wit and humour. 
Many of these pieces were written by John Heywood, 
jester to Henry VIII. 

In the time of Henry VIII. one or two pieces had 
been published under the classical names of Comedy and 
Tragedy^ but they appear not to have been intended for 
popular use. It was not till the religious ferments had 
^ subsided that the public had leisure to attend to drama- 
^s^fAn- poetry. In the reign of Elizabeth, tragedies and co- 
cientEng- medies began to appear in form, and could tlie poets have 
Uth Poe- persevered, the first models were good. Gorboduc^ a regu- 
lar tragedy, was acted in 1 561 ; and Gascoigne, in 1 566, 
exhibited Jocasta^ a translation from Euripides, as also 
The Supposes^ a regular comedy, from Ariosto, near 30 
years before any of Shakespeare’s were printed. 

The people, however, stUl retained a relish for their 
old mysteries and moralities, and the popular dramatic 
poets seem to have made them their models. The gra- 
ver sort of moralities appear to have given birth to our 
modern tragedy ; as our comedy evidently took its rise 
from the lighter interludes of that kind. And as most 
of these pieces contain an absurd mixture of religion and 
buffoonery, an eminent critic has well deduced from 
thence the origin of our unnatural tragi-comedies. Even 
after the people had been accustomed to tragedies and co- 
medies, moralities still kept their ground. One of them, 
intitled The JN^ew Custom^ was printed so late as 1573. 
At length they assumed the name of masyucs^ and, with 
some classical improvements, became in the two follow- 
ing reigns the favourite entertainments of the court. 

As for the old mysteries, which ceased to be acted 
after the reformation, they seem to have given rise to a 
third species of stage exhibition 5 which, though now 
confounded with tragedy or comedy, was by our first 
dramatic writers considered as quite distinct from them 
both: these were historical plays, or histories 5 a species 
of dramatic writing which resembled the old mysteries 
in representing a series of historical events simply in the 
order of time in which they happened, without any re- 
gard to the three great unities. These pieces seem to 
differ from tragedy just as much as historical poems do 
Irom epic: as the Pharsalia does from the .^Eneid. 
What might contribute to make dramatic poetry take 
this turn was, that soon after the mysteries ceased to be 
exhibited, there was published a large collection of poe- 
tical narratives, called the M.irrorjor MugistrateSy where- 
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in a great number of the most eminent characters in Tbeatw. 
English history are drawn relating their own misfortunes. ‘ » 

This book was popular and of a dramatic cast j and 
therefore, as an elegant writer has well observed, might 
have its influence in producing historic plays. These 
narratives probably furnished the subjects, and the an- 
cient mysteries suggested the plan. 

That our old writers considered historical plays as 
somewhat distinct from tragedy and comedy, appears 
from numberless passages of their works. “ Of late days 
(says Stow in bis Survey of London), instead of those 
stage plays have been used comedies, tragedies, inter- 
ludes, and histories, both true and fained.” Beaumont 
and Fletcher, in the prologue to the Captain^ say, 



“ This is nor comedy, nor tragedy, 
“ Nor history:' 



Polonius in Hamlet commends the actors as the best In 
the world, cither for tragedie,* comedie, historic, pasto- 
ral, &C. And Shakespeare’s friends, Heminge and Con- 
dcll, in the first folio edition of his plays, in 1623, have 
not only intitled their book ** Mr William Shakespeare’s 
Comedies, Histories, and Tragedies,” but, in their table 
of contents, have arranged them under those three seve- 
ral heads*, placing in the class of histories, ” King John, 
Richard II. Henry IV. two parts, Henry V. Henry VI. 
three parts, Richard III. and Henry VIlI.” 

This distinction deserves the attention of the critics: 
for if it be the first canon of sound criticism to examine 
any work by those rules the author prescribed for his 
first observance j then we ought not to try Shakespeare’s 
histories by the general laws of tragedy and comedy. 
Whether the rule itself be vicious or not, is another in- 
quiry j but certainly we ought to examine a work only 
by those princi}dcs according to which it was composed. 
This would save much impertinent criticism. 

Not fewer than 19 playhouses had been opened be- 
fore the year 1633, when Prynne published his Histrio- 
mastix. From this writer we learn that tobacco, wine, 
and beer, were in those days the usual accommodations 
in the theatre, as now at Sadlers Wells. With regard 
to the ancient prices of admission, the playhouse called 
the Hope had five different priced seats, from sixpence 
to half-a-crown. Some houses had penny benches. The 
two-penny gallery is mentioned in the prologue to Beau- 
mont and Fletcher’s Woman-hater ; and seats of three- 
pence and a groat in the passage of Prynne last referred 
to. But the general price of what is now called the 
Titt seems to have been a shilling. The time of exhi- 
bition was early in the afternoon, their plays being ge- 
nerally acted by day-light. All female parts were per- 
formed by men, no actress being ever seen on the pub- 
lic stage before the civil wars. And as for the play- 
house furniture and ornaments, they had no other scenes 
nor decorations of the stage, but only old tapestry, and 
the stage strewed with rushes, with habits accordingl) *, 
as we are assured in a short Discourse on the English 
Stage, subjoined to Flecknoe’s Love's-Kingdom^ ^674, 
l2mo. 

(b) For the state of the theatre during the time of 
Shakespeare, see Playhouse 5 where a full account of 

it 



(b) We have been anxious to give as full an account of the ancient English drama as we could: we must not 
h- ^ omit 
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Theatre, it Is given from the late valuable edition of our illustri- 

» 'v — t ous poet^s works by Mr Malone. During the whole 

reign of James I. the tlieatrc was in great prosperity and 
reputation : dramatic authors aboonded, and every year 
produced a number of new plays; it became a fashion 
for the nobility to celebrate their weddings, birthdays, 
and other occasions of rejoicing, with masques and in- 
terludes, which were exhibited with surprising expence ; 
our great architect, Inigo Jones, being frequently em- 
ployed to furnish decorations, with all the luxuriance of 
ills invention and magnilicence of his art. The king 
and his lords, and the queen and her ladies, frequently 
performed in these masques at court, and the nobility at 
their private houses ; nor was any public entertainment 
thought complete without them. This taste for thea- 
trical entertainment continned during great part of the 
reign of King Charles I. ; but, in the year 1633, it be- 
gan to be opposed by the Puritans from the press ; and 
the troubles^ that soon after followed entirely suspended 
them till the restoration of King Charles II. in 1660. 

The king, at his restoration, granted two |wtcnts, 
one to Henry Killigrew, Esq. and the other to Sir Wil- 
liam Davenant, and their heirs and assigns, for form- 
ing two distinct companies of comedians. Killigrew's 
were called the King's Servants, and Davenant’s the 
Duke's Company, About ten of the company called 
the King's Servants were on the royal househ^d esta- 
blishment, having each ten yards of scarlet cloth, with 
a proper quantity of lace allowed them for liveries ; and 
in their warrants from the lord chamberlain they were 
styled gentlemen of the great chamber. 

Till this time no woman had been seen upon the 
English stage, the characters of women having always 
been performed by boys, or young men of an efl^minate 
aspect, which probably induced Shakespeare to make so 
few of his plays depend upon female characters, as they 
must have been performed to great disadvantage. The 
principal characters of his women are innocence and 
simplicity, such are Desdemona and Ophelia ; and his 
specimen of fondness and virtue in Portia is very short. 
But the power of real and beautiful women was now 
added to the stage ; and all the capital plays of Shake- 
speare, Fletcher, and Ben Jonson, were divided be- 
tween the two companies, by their own alternate choice, 
and the approbation of the court. 

The king’s servants seem to have been allowed to he 
the best company ; and when the variety of plays be- 
gan to be exhausted, they drew the greater audiences. 
Davenant, therefore, to make head against them, first 
added spectacle and music to action, and introduced a 
neiv species of plays, since called dramatic operas ; 
among these were, The Tempest, Psyche, and Circe ; 
which, with many others, were set off witli the most 
expensive decorations of scenes and habits, and with 
tile best voices and dancers. 

In 1684 the two houses united, and continued toge- 
ther for ten years. In 1690 the play began at four 
o’clock ; and, we are told, the ladies of fashion used to 
take the evening air in Hyde-park after the representa- 
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tlon ; by which it appears that tlie exhibitions were in Theatre* ^ 
Rummer too. The principal actors were, Betterton, ’ 
Montfort, Kynaston, Sandford, Nokes, Underhill, and 
Leigh, commonly called Tony Leigh; the actresses 
were, Mrs Betterton, Barry, Leigh, Butler, Montfort, 
and Bracegirdle ; and to this company, in this year, 
old Cibber was admitted as a performer in the lowest 
rank. It was a rule with the patehtees, that no young 
person, who offered himself as an actor, should be ad- 
mitted into pay till after at least half a-year’s proba- 
tion ; and Cibber waited full three quarters of a year 
before he was taken into a salary of los. a-week. 

In 1695 a new theatre was opened with Mr Con- 
greve’s comedy of Love for Love, which had such ex- 
traordinary success (says Cibber) that scarce any other 
play was acted there till the end of the season ; but 
when the season ended, which appears to have begun 
in June, he does not tell us, and it is indeed difficult 
to guess ; for though the company acted in summer, it 
seems improbable that they should shut up the house in 
winter, as it is difficult to conceive any reason for so 
doing. Congreve was then in such high reputation, 
that this company offiired him a whole share (but into 
how many shares the whole was divided Colley has not 
told us) upon condition he would give them a new play 
every year. This offer he accepted, and received the 
advantage, though he never fulfilled the condition ; for 
it was three years before he produced the Mourning 
Bride, and three more before he gave them the Way of 
the World, 

It is not necessary that we give in detail the remain- 
ing history of the English stage : those who are anxious 
to be acquainted with it may consult Cibber’s history of 
of tlie stage, continued by Victor, under the title of A 
History of the Theatres of London and Dublin from 
the year 1730. We shall only mention a few facts re- 
specting the salaries of the players about that period, 
and the rise of the price of play tickets. 

A difference having arisen in 1733 between the ma- 
nagers and actors, most of the actors set up for them- 
selves at the little theatre in the Hayroarket. Upon 
this the managers published the following account of 
their salaries, to show the public how little room they 
had to mutiny. To Mr Colley Cibber, from the time 
of letting his share till he left the stage, 1 2I. 1 2s, per 
week. Mr The. Cibber 5I. and his wife’s salary 
till her death, without doing the company any service for' 
the greatest part of the winter ; and his own also, dur- 1733. 
ing the time of bis being ill, who performed but seldom 
till after Christmas. Mr Mills jun. 3I. under the same 
circumstances with regard to his wife. Mr Mills sen. 
i). per day for 200 days certain, and a benefit clear of 
all charges. Mr Johnston 5I. Mr Miller 5I. paid him 
eight weeks before he acted, besides a present of 10 

f uineas. Mr Harper 4I. and a present of 10 guineas. 

ir Griffin 4I. and a present. Mr Shepard 3I. Mr 
Haliam, for himself and father (though the latter is of 
little or no service) 3I. Mrs Heron 5I. raised from 
40s. last winter, yet refused to play several parts assigned 

her. 



omit, however, to inform our readers what Mr Malone says of the old plays, viz. that not one play published 
before 1592 will hear a second reading; and that exclusive of mysteries, moralities, and traiishilions, there are 
but 34 pieces extant which were published before that period. 
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llicaire licr, and acted but seldom ibis season. Mrs Butler 3I. 
per week. By Uiese and other salaries, with the inci- 
^ dent charges (besides clothes and scenes), the patentees 
arc at the daily charge of 49I. odd money, each acting- 
day. 

Till about the same time, the prices at the theatre 
were 4s. the boxes, 2s. 6d. the pit, is. 6d. the first 
gallery, and is. the second, except upon the first run 
of a new play or pantomime, when the boxes were 
5s. the pit 3s. the first gallery 2s. and the second is. 
But Fleetwood thought fit to raise the prices for an 
•old pantomime, which was revived without expence. 
This produced a riot for several nights, and at last a 
number deputed by the pit had an interview with the 
manager in the green room, where it was agreed, 
that the advanced prices should be constantly paid at 
the doors, and that such persons as did not choose to 
stay the entertainment should have the advanced part 
of their money returned. This was a very advanta* 
geous agreement for the manager j because, when the 
audience had once paid their money, very few went out 
or demanded their advanced money, and at last it set- 
tled in the quiet payment of the advanced price, as at 
this day. 

It has been frequently a subject of debate, whether 
the stage be favourable to morals. We do not mean 
to enter into the controvei*sy j hut we shall make an 
observation or two. It will be allowed by all, that 
(he intention of the players in acting, is to procure 
money j and the intention of the audience in attend- 
ing the theatre, is to seek amusement* The players 
then will only act such plavs as they believe will an- 
swer their intention. And what sort of plays are 
these ? They are such as correspond with the opinions, 
manners, and taste, of the audience. If the taste of 
the audience he gross, therefore the plays will he grass j 
if delicate and refined, they will he the same. And 
if we go back to the time of Shakespeare, we shall 
find that this has been uniformly the case. The con- 
'clusion, we draw, is this, if the taste of the audience he 
pure, free from licentiousness, the plays will he the 
same, and the stage will be favourable to virtue. 

For, a view of the progress of tlie stage, and of 
the principal dramatic writers, see Drama, Supple- 
ment. 

THEBAID, a celebrated heroic poem of Statins, 
the subject of which is the civil war of Thebes, iietween 
the two brothers Eteocles and Polynices 5 or Thebes 
taken by Theseus. 

THEBES, the name of a celebrated city of ancient 
, Greece. It is supposed to have been built by Cadmus, 
Jtccount of about the year of the world 2555. This Cadmus, ac- 
cording to the Greeks, was thfe son of Agenor king of 
of Tyre j but the Sidonians allow him to have 
Thebes. higher quality than his cook, and tell U3 that 

his wile was a musician at court, with whom he ran 
away into Greece. The Greek writers* tells us, that 
being commanded by his father to go in search of liis 
daughter Europa, whom Jupiter in the shape of a hull 
had carried off, and forbid to return without her, he 
built, or rebuilt, the city of Thebes, after having long 
sought her in vain. lie was at first opposed by the Hy- 
antes and Aones 5 the former of whom he defeated in 
battle, and forced to retire into Locris ; the latter sub- 
mitted, and were incorporated among his subjects. 

5 
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Those who endeavour to extract some truth from the Tliebo. 
multitude of fables in which the early part of the Gre- > ■ ^ 
cian history is obscured, are of opinion that Cadmus was 2 
one of the Canaanites expelled by Joshua *, and that he 
was of the family of the Cadmooites mentioned by Moses 
and Joshua. He is universally allowed to have intro- Canaanitei. 
duced the Phoenician letters into Greece, set up the first 
schools, and introduced biass ; which, from him, bad 
the name of Cadmean given to it. The government of 
Thebes continued for a long time monarchical j and the 
names of a number of itsldogs have been transmitted to 
us, with some account of their transactions 3 but very 
much obscured by fable. 3 

Though the Thebans bad been famed in the early The The- 
period of their history for their martial achievements, 
yet In process of time they seem to have degenerated. giapi4 ^ 
At the time of the invasion of Xerxes, they were the pie. 
first people in Greece who were gained over to the Per- 
sian interest. On account of this conduct, they became 
very obnoxious to the other states, especially to the A- 
ibenians, whose power and renown increased every day, 
and threatened at la.st to swallow them up altogether, 4 
The Thebans being in no condition to oppose such a them. 
formid.*ible power, put themselves under the dwThe^pro- 

of the Spartans, who, out of jealousy of the Athenians, of 
readily'* forgave them j and so grateful were the The- the Spar- 
bands for the kindness .shown them at this time, that du-tans. 
ring the whole of the Peloponnesian war Sparta had not 
a more faithful ally. By these means they not only re- 
covered the government of Bocotia, of which they had 
been formerly in possession, till deprived of it on account 
of their siding with the Persians, hut their city hecanle 
one of the first in Greece. By this prosperity the The- 
bans were so much elated, that, when the peace of An- 
talcidas came to be signed, they refused to agree to it, 
as they were thus once more deprived of the 
nient of Boeotia j so that it was not without the utmost 
difficulty that they were overawed into it by the other cban- 
states. Not content with forcing them to give up this ged, and 
point, however, the Spartans undertook to change the 
form of the Theban government, which at this time was““l ^ 
a democracy, and accomplished through the treachery of^ns. 
those who had the care of the citadel. 6 

The Thebans continued under the power of the Spar- The Ibc- 
tans for four years j at the ead of which lei-m a consp*- *thcb°li- 
racy being formed against them by some of the princi-Jg^y under 
pal people in the city, among whom was a young no-piopida$. 
hleman named Pchpidas^ the Spartans were massacred 
and driven out, and the citadel regained. During the 
tumult Epaminondas, afterwards the celebrated gene- 
ral, with a number of the best citizens, joined the party 
of Pclopidas j and the latter having called a general 
assembly of the Thebans, proclaimed liberty to them, 
and exhorted them in llie strongest manner to fight for 
their country. This speech was received with the great- 
est acclamations ; Pelopidas was unanimously proclaim- » 
cd the preserver of Thebes, and was charged with the 
management of the war which was then to be declared 
against Sparta. y 

These transactions so much exasperated the Spartans, War with 
that they immediately sent their king CleombrotusSpaita. 
against them, though it was then the depth of winter. 

Jhc Athenians, in the mean time, who had hitherto as- 
sisted the 1 hehans, declined any farther connection, lest 
they should draw upon themsclvts the resentment of 

the 
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TlMbet. Bpartana. Bot tliey were soon aRer detennraed to 
<1 ^ I act again on the same side, by an attempt which the 

Spartan general, Sphodnas, had rashly made on the Py> 
raeus or harbour of Athens, Thus, by means of the 
Athenians, a powerful diversion was made in favour of 
the Thebans who gradually recovered all the towns of 
Boeotia, and at length began to act offensively against 
their enemies, and made a powerful invasion in Phocis. 
They had now many sharp encounters with them^ 
which, though they did not amount to decisive battles, 
8 yet did not fail to raise their courage, and depress that 
The Spar- of the Spartans. In these encounters Pelopidas always 
STbv battle of Tanagra, where 

pidM. * ^ Lacedaemonians were entirely defeated by the Athe- 
nians and their allies, Pelopidas had a principal share in 
the victory, and killed the Spartan general with his own 
hand. Soon after this, with a body of only 300 The- 
bans, he entirely routed and dispersed near 1000 Spar- 
tans ; which was the greatest disgrace the latter had 
ever known ^ for till that time, whether in war with the 
Greeks or barbarians, they bad never been overcome 
by an equal, much less by such an inferior number of 
troops. 

These successes of the Thebans greatly alarmed the 
p Athenians, who continually sought to oppose their 
Plataea and growing power. In this opposition they were joined 
"^®*P** by the Platseans, who on this account became extreme- 
T^ririint obnoxious to the Thebans, so that they at last came 
to a resolution to surprise tlieir city. This they accom- 
plished, and entirely destroyed it, together with Thes- 
pia, another city extremely well affected to Athens. 
Soon after this, the Thebans, encouraged by their suc- 
cess, began to think of enlarging their territories, and 
10 of making encroachments on their neighbours, as they 
Aeeoimt of saw other states had done before them. This spirit of 
^p^Bon- conquest is said to have been raised by their general 
, Pelopidas ; in which he was seconded by Epaminondas, 
a person who, though like him endowed with all the 
necessary qualities to make a complete captain or pa- 
triot, had till then preferred a private life, and lived in 
a constant course of virtue and the study of philosophy. 
He had as yet seldom appeared in public, except to get 
himself excused from those state employments which 
were so eagerly courted by others. This, however, had 
not hindered him from contracting an intimate friend- 
ship with Pelopidas, which had been daily improved by 
the correspondence of their tempers and principles, as 
well as by that zeal which both displayed for the good 
of their country *, which last had made them, even be- 
fore this time, appear together in action, and to such 
advantage, that Epaminondas’s merit could be no longer 
concealed, nor indeed suffer, him to continue longer in 
his beloved retirement: so that he saw himself, at length, 
deservedly placed at the head of the Theban troops j 
where he gave such early proofs of bis future prowess 
and abilities as justly gave him the next rank to Pelo- 
pidas. Both came now to be considered the same 
light, as generals in the field, as governors at home, 
and as complete statesmen in the council. When the 
general treaty for restoring peace to Greece came to be 
proposed by the Athenians, and was upon the point of 
being executed by the rest of the states, the Thebans 
refused to agree to it, unless they were comprehended 
in it under the name of Boeotians, This demand was as 
strenuously opposed by the other contracting powers as 
VoL. XX. Part I. t 



insisted on by Epaminondas, who was there as ambassa- Thabta. 
dor on the part. of the Thebans. Agesilaus, in particu- * — v ^ 

lar, told him in plain terms, that the Thebans ought to !.* 
evacuate Boeotia, and leave the cities of it free and in- 
dependent. To which it was answered by him, that Agesilaai 
the Lacedaemonians would do well to set them the ex- king of 
ample, by restoring Messenia to its ancient proprietors, Sparta, 
and Laconia to its ancient freedom ; for that the pre- 
tensions of the city of Thebes to Boeotia were as well 
founded, at least, as those of Sparta to those two coun- 
tries. After this he went on, and showed bow far 
Sparta had aggrandized herself at the expence of her 
neighbours : that peace might be Indeed obtained, and 
upon a solid and lasting footing*, but that this could not 
be otherwise than by bringing all to an equality. This 
bold though just remonstrance, in which not only 
Thebes, but Greece in general was concerned, failed 
not, however, to exasperate, the haughty Spartan mo- 
narch; and the Athenians, who had till now looked 
upon the Thebans as dependents either on them or on 
the Macedonians, were not a little offended to hear their 
ambassadors talk in such high terms. The result of the 
conference was, that Agesilausstruck the name of Thebes 
out of the treaty, and declared war against them, about 
the year 371 B. C. 

The Thebans were in no small consternation to see rhe Spar- 
themselves engaged in a war with the powerful Spar- tant declare 
tana, without any ally to assist them ; and the rest of^"" 
the Grecian states having made peace with the latter, 
began to look upon the ruin of the former as unavoid- 
able. However, they resolved to m.-ike the best defence 
they could ; and put their army under the command of 
Epaminondas, assigning him, at his own request, six 
others to act as counsellors or assistants. The Theban 
army consisted at most but of 6000 men, whereas that 
of the enemy was at least thrice that number; but Epa- 
minondas trusted most to his horse, wherein he had much 
the advantage both in quality and good management : 
the rest he endeavoured to supply by the disposition of 
his men, and the vigour of the attack. He even refused 
to suffer any to serve under him in the engagement, but 
such as he knew to be fully resolved to conquer or die. 

The two armies met at Leuctra, where the Spartans Are entirc- 
were defeated with great slaughter, as related under that ly defeated 
article, X«cucita. 

The victorious general, desirous to improve this great 
victory, sent an herald, crowned with garlands, to com- 
municate it in form to the Athenians, in hopes that this 
would be an effectual means to reunite them to the The- 
ban interest. But it proved quite otherwise. Athens, The Athe- 
whicli now looked upon them with a jealous eye, and niaiu jea- 
had then in view the sovereignty of Greece, chqse ^h« 

ther, if they could not wholly obtain it, to share it with^*^®**“** 
Sparta, than to let the Thebans into the whole ; and 
therefore even declined giving their herald audience. 

Hotvever, the Thebans took care to strengthen them- 
selves by alliances ; and, besides the Arcadians and E- 
leans, had got thePhocians, Locrians, Acarnanians, Eu- 
boeans, and other states, under their dependence: so that 15 
they were now in a condition to act ofl’ensively against '^he Thc- 
the Spartans. Accordingly, under pretence of assist ingp“* 
the Arcadians, they entered Peloponnesus wi th a gallant 
army, with Epaminondas and Pelopidas at their head, formidable 
Here they were joined by the Arcadian and other con-anny, but 
federate forces ; so that the whole amounted to 40,000, 
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000 men, besides great nambers of those dom of Messenia from them, they had still cause to fear Tbcb«>^ 



who followed the camp, rather for plunder than 6ght- 
ing, and were computed about 20,000 more. The 
army was divided into four columns, and moved straight 
towards Sellasia, the place of rendezvous, from which 
they pursued their journey with fire and sword towards 
Sparta. But here they were repulsed by Agesilaus, 
who was then returned to that metropolis. 

To repair, in some measure, this disgrace, and at 
the same time to leave some lasting monument which 
should redound as much to his glory as to the mortifi- 
cation of the Spartans, Epaminondas left not their ter- 
ritories till he had restored the posterity of the old 
Messenians to their ancient dominions, out of which the^ 
had been banished near 300 years ; rebuilt their capi- 
The Mette- tal, and left a strong garrison for its defence. He 
niant resto-^as, however, nearly cut off in his return by Iphicrates, 
fed to their the Athenians had sent with 12,000 men to in- 
js^ionL ** tercept him *, but this last loitered so long at Corinth, 
that the Thebans had passed the defiles of Cenchrese, 
the chief place where he could have obstructed his re- 
treat had he taken possession of it in proper time. Epa- 
minondas continued his march till he came in full view 
of the city of Corinth. He found the roads choked 
up with trees, rocks, stones, and every thing that could 
render them impassable *, and the Corinthians well forti- 
fied, and resolute on a stout defence. But he came so 
furiously upon them, notwithstanding all these, difficul- 
tics, that they abandoned all their entrenchments and 
The Coria* outworks to the Thebans, and fted into the city. Thither 
thiani de- these pursued them sword in hand, and made an horrid 
featedf slaught er of them j insomuch that Corinth must have 

unavoidably fallen into their hands, had their generals 
thought fit to pursue these advantages ; but whether 
they were afraid of the Athenians falling upon them, 
or apprehended some dangerous ambuah in a country 
with which they were but indifferently acquainted, or 
whether the army was too much weakened through so 
many fatigues, or, lastly, whether the coldness of the 
season, it being then the depth of winter, would not 
permit them to proceed farther, they immediately march- 
Epaminon- towards BcEotia. This gave such an advantage to 
das and Pe- their enemies, that they met with a very mortifying re- 
kpidasdis- ception at their return to Thebes, where they were both 
Sebci*^ arrested, and seized as state-prisoners, for having pre- 
sumed to prolong their command four months longer 
than the time limited by law, which time took in almost 
the whole of their expedition from their first entrance 
into Peloponnesus. However, at last, the judges being 
ashamed to proceed any farther, they were both honour- 
ably acquitted. 

This prosecution had been chiefly carried on and en- 
couraged by Meneclides a discontented Theban, and a 
bold and able speaker, who, by his artful calumnies at 
the trial, had so far prevailed with the judges as to get 
Epaminondas deprived of the government of Bceotiafor 
a whole year, though he could not gain the samc«;dvan- 
tage against Pelopidas, who was a greater favourite of 
the people, as being his senior. 

Wt/re- Spartans, with much difficulty, had 

m>':wed themselves from their great defeat at Leuctra, 

Sparta. settled their affairs in as good* a posture as tliey 

could i but though they had repulsed the Thebans in 
Peloponnesus, yet from the exploits they had performed 
there, especially in the dismembering the whole king- 



what their forces might do under two such generals 
and had accordingly taken due care to strengthen them- 
selves against them, and to provide themselves with a 
great number of auxiliaries from other states, cspecially- 
from that of Athens, with whom they had renewed 
their old treaty, and bad amed that each should have 
the command five days altemately. Soon after this 
treaty the Arcadians renewed the war, and took Pal- 
lene in Laconia by storm, put the garrison to the sword, 
and were presently assisted by the Argives and Eleans, 
and especially by the Thebans, who sent to them 7000 
foot, and 500 horse under the command of Epaminon- 
das. This so alarmed the Athenians likewise, that they 
immediately sent Gobrias with some forces to oppose his 
passage in good earnest ; and he so behaved himself a- 
galnst the Thebans, that they were forced to abandon m 
P eloponnesus a second time. This ill success gave fresh The Tl^ 
occasion to the enemies of Epaminondas to blame 
conduct in the highest terms, notwithstanding the sin- 
gular bravery with which he and his troops bad forced' 
the pass. Even bis friends could not hnt suspect him 
of partiality for the Spartans, in not pursuing his ad- 
vantage over them, and making a greater slaughter of 
them when he had it in his power 5 whilst his raemies 
made it amount to no less than treachery to his coun- 
try : so that their brave general was once more depriv-.j.p^^^ 
ed of the government of Boeotia, and reduced to thedudt|ia- 
condition of a private man. He did not continue longded. 
under this disgrace, before an occasion offered to make 
his services again of such necessity to the state, as ta 
give him an opportunity to retrieve his fame, and 
wipe off the stain which bis enemies bad thrown upon 
him. 

The Thessalians, who had groaned some time under 
the tyranny of the usurper Alexander, snmamed’ the 
Phenran^ sent an ambassy to Thebes to imploi'e their 
aid and protection j upon which Pelopidas was imme-^ ^^^ 
diately sent as ambassador to expostulate with him gf 
their behalf. He was then in Maeedon, from whence 
he took the young prince Philip, afterwards the celebra- 
ted monarch, in order to protect and educate biro ; and, 
upon bis return, marched directly to Pharsalus in Thes- 
saly, in order to punish the treachery of some mercena- 
ries, who had deserted the Thebans in that expedition } 
but when he came thither, he was surprised to he met 
by the tyrant at the bead of a numerous army beforc- 
that city, whilst his own was hut as an handful of men 
in comparison of it. However, whether he supposed, or 
would be thought to do so, that Alexander came thither 
to justify himself, and answer to the complaints alleged^ 
against him, he went, with Ismenias his colleague, to 
him unarmed and unattended, not doubting but his cha- 
racter as ambassador from so powerful a republic, joined 
to his own character and authority, would protect them 
from insult or violence : hut he found himself mistaken j 
for Alexander had no sooner got them into his hands, 
than be caused lliem to be seized and sent prisoners to 
Pberaea. 43 

The Thebans highly resenting the ihdfgnity offered A 
to their ambassadors, sent immediately an army 
Thessaly: but the generals were repulsed with great loss 
by the Pbereean usurper; and it was owing to Epami-f,.gtei». 
nondas, who was among them only as a private ccntinel, 
that they were not totally cut off. For the Thebans, 

finding 
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Iliehei. ftnilirtg theHnisel vca in such imminent daftgef, vbich they 
-' v > attributed to the incapacity of their generals, had imme- 

diately reconrse to him, whose valour and experience 
had been so often tried } and, partly by persuasions and 
*4 intreaties, and partly by threats, obliged him to take 
Jm rMtM- command. This soon gave a different turn to their 
•4. affairs, and converted their dight into a safe and regular 

retreat*, for he took the horse and light-armed foot, and 
placed himself at their head in the rear, and charged the 
enemy with such vigour and bravery, that he obliged 
them to desist from their pursuit. 

However, as the army had suffered such loss before 
as not to be able to pursue them in their turn, he was 
obliged to return with them to Thebes, with their pu- 
sillanimous generals j where the latter were fined 12,000 
drachms each, and the former was reinstated in the com- 
mand, and sent with a new reinforcement to repair the 
late dishonour, and prosecute their revenge. The news 
of his being in full march on this errand ^atl y alarm- 
ed the tyrant *, but Epaminondas, preferring the safety 
of his imprisoned colleague to all other considerations, 
forbore poshing hostilities to extremes, for fear of pro- 
voking the enemy to wreak all his fury on him : to pre- 
vent which, he contented himself for a while hovering 
about with bis army, and now and then with such slight 
skirm^hes as should intimidate the tyrant, and bring him 
the sooner to make some satisfactory offers. Alexander 
Iteacnei being fully convinced of the superiority of the Theban 
YcUpidas. general, was glad to accept of a truce of 30 days, and 
to restore Pelopidas and Ismenias to him } upon which 
be immediately withdrew his forces, and returned with 
them to Thebes. 

By this time Thebes was raised to a sufficient height 
of reputation and glory- to begin to aim in earnest at the 
sovereignty of Greece. The main obstacle to it was, 
that the other states grew so jealous of her present great- 
ness, as to enter into the strongest alliances and confe- 
deracies to prevent its farther growth ^ so that not being 
able now to procure many allies at home, they made no 
difficulty to seek for them abroad j and the Lacedaemo- 
nians, by leading the van, gave them a plausible pre- 
tence to follow their steps, and procure an alliance with 
Persia, which at that time they found was ready to ac- 
cept of the offers on any terms *, the only question was, 
which of the three states should be preferred, Sparta, 
Athens, or Thebes. At the same time, the Thebans 
proposed to their new confederates to send likewise pro- 
per deputies to the Persian court, in order to support 
,5 their respective interests ; which they readily agreed to. 
'SaaecM of These were the Arcadians, Eleans, and Argives ; at the 
Pelopidaa head of whose deputation Pelopidas was sent on the be- 
half of the Thebans 5 which the Athenians being appris- 
ed of, appointed two on their part. These being all ar- 
rived at the Peraian court, began to pursue each their 
respective interests; but Pelopidas had by that time gain- 
ed such credit 'there, both for his singular address and 
his extraordinary exploits, that he was distinguished in a 
particular manner from all the other deputies, and was 
received by the king with <nanifest marks of honour 
and esteem, who freely owned himself convinced that 
the Thebans were the people on whom he could -most 
safely depend ; and after having greatly applauded the 
equity of his demands, ratified and confirmed them with 
great readiness, to the no small mortification of the other 
states. The substance .of them was, that the liberties 
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y formerly granted to the other towns of Greece should Thebca. 

5- be confirmed , that Messenia, in particular, should con- V" • 

:e tinue free and independent on the jurisdiction of Sparta ; 
d that the Athenians should lay up their fleet ; and that 
;e the Thebans should be looked upon as the ancient and 
ir hereditary friends of Persia. 

ir The Thebans took advantage of the dissensions which 
id prevailed among the Greeks as a pretence for increasing *7 
le their forces; and Epaminondas thought it a proper 
id portunity for his countrymen to make a bold effort to 

obtain the dominion at sea, as they had obtained it in a imild » 

•e great measure at land. He proposed it to them in a pub- fleeu 
IS lie assembly, and encouraged their hopes from the expe- 
1- rience of the Lacedaemonians, who in Xerxes's time had, 

)0 with ten ships only at sea, gained the superiority over the 
n- Athenians, who had no fewer than 200 ; and added, 
le that it would be a disgrace now to Thebes to suffei two 

vs such republics to engross the empire of so extensive an 
n- element, without putting in at least for their share of it. 
ty The people readily came into his proposal, not without 
is, extraordinary applause, and immediately ordered 100 
o- galleys to he equipped ; and in the mean while sent him 
e- to Rhodes, Chios, and Byzantium, to secure those states 
ig in their interest, and get what assistance he could from 
ht them. His negociations had all the success that could 
m he wished for, notwithstanding the strenuous opposition 
er of the Athenians, and of their admiral Laches, who was 
in sent with a powerful squadron against him. But what 
ad more effectually thwarted all his measures, was the 
ch work that they found for him at land, and the obliging 
th the Thebans to take part in the quarrels that then reign- 
ed among their neighbours : so that whatever projects 
ht they had concerted, proved abortive for the present ; 
be and the death of Epaminondas, which happened not 
is, long after, put an effectual stop to them, 
it- During the absence of that general, and of his colleague 

e- Pelopidas, the Orchomenians, being spirited up by some 
ig Theban fugitives, had formed a design to change the 
DO Theban government into an aristocracy; and 300 horse- 
o- men of the former had been actually sent to put it in exe- 
e- cution. Their project, however, was timely discovered 
th by tbe vigilance of the magistrates, who .caused titem to 
c- be seized, and put immediately to death. Orchome 

IS, sent a sufficient force against the city of Orcliomenos,n^ 
a, with orders to put all the men to death, and to sell the 
ns women and children for slaves, which was punctually 
o- done ; after which they razed that noble -city to the 
»rt ground. Pelopidas was then on his way to Thessaly, at Pelopidas 
lo. the head of a powerful army, whither he had been sent nuwhes a- 
he to assist tbe Thessalians, who still groaned under the ty- the 
»e- ranny of Alexander the Pherscan, and had made several 
is- brave efforts to recover their liberty, but had been still 
ir- overpowered by that usurper. Being joined by theThes- 
:ir salians, he encamped in the face of the enemy, though 
n- far superior in number, and consisting of above 20,000 
nd men. A fierce engagement soon ensued, in which both 
I a sides fougbt with uncommon bravery. The place where 
as the battle was fought was called Cynocephala^ from se- 
ur veral little hills on it, between which there ran a large 
lat plain. Both sides endeavoured at first to post themselves 
Kt on these eminences with their foot, whilst Pelopidas pr- 
he dered his cavalry to charge that of the enemy below ; 
ith which they did with such success, that they soon put 
ler them to the rout, and pursued them over tbe plain. This 
Iqs o.hliged tbe tyrant to gain the tops of the hills, where lie 
Bra greatly 
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greatly annoyed the Thessalians that endeavonred to 
force those ascents *, so that Pelopidas was obli^d to 
give over his pursuit to come to their relief. This im- 
mediately inspired the Thessalians with fresh courage, 
who began again to charge the enemy at several onsets ; 
and soon threw them into such disorder, that they were 
forced to give way. Pelopidas no sooner perceived the 
advantage, than he began to look about for Alexander, 
with a design of engaging him. Having found him out 
as he was commanding his right wing, and endeavouring 
to rally his men, he moved directly to him 5 and being 
got near enough to be heard by him, challenged him to 
decide the battle by single combat with him. Alexan- 
der, instead of accepting the offer, turned about, and 
with all the speed he could ran to screen himself a- 
mongst his guards. Upon this Pelopidas charged him 
with such furious speed, that he obliged bim to retire 
farther, and shelter himself within the thickest ranks ^ 
the sight of which made him attack with fresh vigour, 
and fight more desperately against him. He tried in 
vain several times to break through their ranks to reach 
bim, cutting down great numbers of those that came 
forward to oppose him : his eagerness at length exposed 
him so far to the darts that were shot at bim at a di- 
stance, that some of them went quite through his ar- 
mour, and gave him a desperate wound or two, while 
the rest advanced and stabbed him in the breast with 
their spears. 

It is scarcely possible for words to express the grief 
and despair which not only bis brave Thebans, but like- 
wise the Thessalians and other allies, showed at the 
sight of their slain general : some of the latter, who bad 
perceived the danger be was exposed to, came down the 
hill with all possible speed to his relief 5 but when they 
perceived that they were come too late to save him, both 
they and the rest of the little army thought on nothing 
now but to revenge his death. They rallied according- 
ly both horse and foot, as quick as possible, and began to 
charge the enemy afresh, and with such desperate fury, 
that they at length gained a complete victory over tliem, 
Alexander killed above 3000 of them in the pursuit, besides 
defeated, a much greater number which they had slain on the 
field of battle, though they still looked upon all these 
advantages as vastly too small to compensate the loss of 
their brave general. 

The news of liis death had no sooner reached Thebes, 
than the whole city was seen in as deep a mourning as 
his army. However, they sent a reinforcement to it of 
7000 foot and 700 horse, as well to revenge the death 
of that general, as to improve the victory had gained 
ever the enemy, by the help of which they fell so fu- 
riously on them, that they quickly broke and totally de- 
feated the shattered remains of Alexander’s army. Here- 
upon he was forced to sue for peace, and to accept it on 
snch conditions as the conquerors thought fit to impose, 
and at last He was at length dispatched in his -bed by his wife 
murdered. Thebe, assisted hy her brothers, about seven years after 
his defeat. His body was afterwards dragged along 
the streets, trodden under foot, and left a prey to the 
dogs. 

Ambit on of while the Thebans were watching to improve 

the The- every commotion that happened, every success they met 
with, to the forwarding of their then reigning and fa- 
vourite project, of increasing their power above all the 
rest, and in their tarn to give laws to Greece* Their 
3 
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late success in Thessaly, and the rapture between the Tk«bti. 
Arcadians and Mmntineans at the same time, about some ^ 
consecrated money which the former had taken out of 
the temple of Olympias to pay their troops employed a- 
gainst the Eleans, and which the latter called a down- 
right sacrilege, besides other discords that reigned in the 
other states of Greece, gave fresh encouragement to 
Thebes to set up for arbitress in those disputes j and so 
much the more, as those who bad embezzled the sacred 
money, and wanted rather to embroil matters than to 
have them brought to light, sent that republic word that 
the Arcadians were just upon the point of revolting to 
the Spartans, and advised them to come and put an im- 
mediate stop to it. At the same time they dispatched 
some private directions to a Theban officer at Tegea, to 
apprehend several of their own people as disturbers of 
the peace. This was accordingly done, and several emi- 
nent persons were confined as prisoners of state : they 
were soon after discharged, and loud complaints were 
made against such arbitrary and unjust proceedings. The 
officer was accused before the Theban senate of having 
intermeddled in their affairs, and endeavoured to inter- 
rupt the good correspondence between the two states. It 
was even insisted on by some of the Tegeans, that be 
should be indicted and proceeded against by his princir 
pals j whilst the more moderate sort, who foresaw the 
consequences that wei*e likely to attend such appeals, 
and that it would infallibly bring the Thebans upon 
them, loudly protested against their marching into their 
territories, and did all they could to prevent it. The 
Thebans, however, were become to® powerful and am- 
bitious to miss so fair an opportunity of getting once 
more footing in Peloponnesus, as they had long ago pre- 
meditated j and Epaminondas was so far from making 
secret of their design, that- he told the Arcadian depu-^gg^p]en» 
ties In justification of it, that as it was on their account mi the 
that the Thebans engaged in the war, they had acted lUic* of 
treacherously with them in making peace with Athens 
without their consent : however, that when he had join- 
ed his army on his march into Peloponnesus to assist 
his friends, he would soon see what proofs the Arca- 
dians would give of their fidelity. This speech did not 
fail to alarm them greatly j especially as it was spoken 
in such a magisterial style and threatening tone. Even 
those who were best affected to the Thebans could not 
forbear expressing their dislike of it j and all that had 
the welfare of Peloponnesus at heart readily agreed with 
the Mantineans, that there was no time to be lost to 
use all proper means to prevent the impending storm. 

Athens and Sparta were accordingly applied to, nD^^eombr 
were easily prevailed upon to assist the Mantineans, andBation 
to come into a strict confederacy against the Thebans 5 
and to prevent all disputes about the command of tbe^^ 
army, it was agreed that each state should have it in it® 
own territories 5 which plainly shows how terrified they 
all were at the apprehension of a fresh invasion of the 
Thebans : for this was a point which neither the Spar- 
tans nor AtVnians would have so readily given up tu 
the Arcadians, though these had formerly as strenuously 
insisted upon it, even when they were almost reduced to- 
the last extremi^, and had never been able to obtain it 
till now. But Epaminondas was then in full march at 
the head of his Boeotian troops, with some Eubcean auxi- 
Karies, and a body of stout Thessalian horse 5 and was 
moreover to be joined by the MessenUns, Argives, and 

several 
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sereral titlier nations, as soon as he bad entered Pelt>- 
ponnesus. The confederate army against him had or^ 
dered their rendeavous at Mantinea, the place which 
they naturally concluded would be fir^t attacked, as be- 
ing the chief seat of those who had revolted from the 
Thebans. But whilst they were securing themselves on 
that side, Epaminondas, who wisely considered bow far 
this confederacy and expedition must have drained the 
city of Sparta of its main strength, broke up privately 
firum Nemsea, where he had lain for some time encamp- 
ed, and marched all that night with a design to have 
aurprised that important capital : but, bis project being 
timely discovered, the vigilant king look care to discon* 
cert it ; so that, though the Theban general made seve- 
ral vigorous assaults on that city, he was so stoutly re- 
pulsed, and the Spartans behaved witli such intrepid va- 
lour, that he was forced to retire and turn his thoughts 
against Mantinea, which he judged by this time to have 
been quite defenceless. He judged rightly iudeed •, for 
the place was not only drained of its troops, but like- 
wise of its inhabitants, who took that opportunity, whilst 
the scene of war was in Lacedsemon, to gather in their 
harvest, and were scattered all over the country; so that 
he would not have met with any difficulty in gaining the 
town, had not the Athenian auxiliaries come unexpect^ 
cdly to its relief, and given him a fresh repulse. 

These two last defeats greatly exasperated the Theban 
general, who had never beforeexperienced such disasters, 
and could not but foresee that' they would not only les- 
sen Ins repotation with his allies, but, if not timely re^ 
trieved, would sully tlie glory of all his former exploits. 
What added to his present difficulties was, that the time 
allotted him for his expedition was almost expired ; so 
that he had but a short space left to undertake some 
brave acchievement, which might recover his and bis 
«ountry^8 honour, and keep up the spirits of his auxili- 
aries, and those under his protection. He was moreover 
got very far into his enemy’s country, and saw plaiti 
enough how narrowly they watched ail his motions, and 
bow well prepai^d they were to oppose him whatever at- 
tempt he resolved upon, whether to attack them or to 
retreat. Under all these difficulties, he rightly consider- 
ed, that he must immediately resolve upon a decisive 
battle ; in which, if his pristine fortune, followed ,him, 
he might at once retrieve bis affairs, and make himself 
master of Peloponnesus; or, if that failed him, as it late- 
ly had done, fall honourably in the attempt. In this 
engagement Epaminondas made the wisest disposition of 
bis troops, attacked and fought with the most intrepid 
courage and conduct, and had opened himself a way 
through the Spartan phalanxes, thrown them into the 
utmost confusion, and made a terrible slaughter of them, 
insoronch that the field of battle was covered with their 
wounded and slain, when, in the heat of the fight, ha- 
ving ventured himself too far in order to give them a 
total overthrow, the enemy rallied again, pouring with 
their whole fury three volleys of darts at him, some of 
tvhich he drew out and returned to them, till at length, 
being covered with wounds, and weakened with the loss 
of so much blood, he received a mortal wound from a 
javelin, and was with great difficulty rescued from the 
eoeasy by bis brave Thebans, and brought alive, though 
speechless, into his tent. As soon as he had recovered 
himself, he asked bis friends that were^ about him what 
was become of his shield ; and being told, that it was. 
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safe, be becEoned to have it brought to him, and kissed ThebeiL 
it. He next inquired which side had gained the vie- < — f 
tory ; and being answered, The Thebans ; he replied. 

Then all is well : and upon observing some of his friends 
bewail liis untimely death, and leaving no children be- 
hind him, be is said to have answered, Yes ; I have left 
two fair daughters, the victory of Leuctra, and this of 
Mantinea, to perpetuate my memory. Soon after this, 
upon drawing the point of the javelin out of bis body,, 
he expired. 

The consequence of this great generates fall, and of 
this bloody fight in which neither party could boast any 
great advantage over the other, bnt a great loss of meti> 
on both side.s, insomuch that Xenophon makes it a 
drawn bat tie, was, that both parties agreed on a cessation 
of arms, and parted, as it were by consent, to take care 
of their wounded and slain. Tl.e Thebans indeed thus 
far gained the greater share of glory, that they renewed 
tlie fight, and after a most desperate contest, gained the 
victory over those Spartans that opposed them, and re- 
scued the body of their dying general out of their bands. 

However, an effectnal end was put to this bloody war, 
and a general peace agreed on by all but Sparta ; who 
refused it only because the Messenians were included in 40 
it. But as to the Thebans, they had no great reason to Peace cou» 
boast of this dear-bought victory, since their power and 
glory began to decline from that very time ; so that it 
may be truly said, that it rose and set with their great 
general. 

On the death of Epaminondas, the Thebans relapsed state of 
into their former state of inactivity and indolence ; and Thebes to 
at last having ventured to oppose Alexander the Great, present 
their city was taken, and the inhabitants slaughtered 
several hours, after which the buildings were destroyed. 

It was rebuilt by Casander, but never afterwards made 
any considerable figure among the states of Greece. 

About the year 146 B. C. it fell under the power of 
the Romans, under tvhich it continued till the extinction 
of their empire by the Turks. It is now called TAive, 
and, according to Dr Clarke, is about two and a half 
English miles in circumference. It contains about 300 
houses, and many interesting antiquities. The present 
population live chiefly within what was anciently the eita- 
dcl. The circuit of the walls can yet be traced, and 
many parts of them are still standing. There are two 
mosques in Thebes, and n great many Greek churches. 

Tt is seated between two small rivers, at the south-west 
side of a large plain, in E. Long. 23. 40. N. Lat. 38,. 

17* 

Thebes, in Egypt, one of the most renowned cities 
of the ancient world. It was also called Diospoh's, or 
the city of Jupiter, and was bnilt, according to some, 
by Osiris, according to others by Busiris. Its length. Ancient 
in Strabo’s time, was 80 furlongs, or ten miles ; but this 
Ww nothing in comparison of its ancient extent, before 
it was ruined by Cambyses^ which, we are told was no 
less than 420 stadia, or 52 miles and an half. The 
wealth of this city was .so great, that, after it had been 
plundered by the Persians, what was found, on burning 
the remains of the pillage, amounted to above 300 ta- 
lents of gold and 2300 of silver. 

Mr Bruce visited the rains of this celebrated city; 
but informs us that nothing now remains except four 
temples, and these neither so entire nor magnificent as 
some others at a place called Dendera^ Thebes has 

been. 
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Ueert celebrated hj Homer for its Imndrcd gates ; but 
Mr Bruce informs us, that no vestiges of these are now 
remaining, neither can we discover the foundation of 
any wall it ever had ; “ and as for the horsemen and 
chariots it is said to have sent out, all the Thebaid sown 
with wheat would not have maintained one half of them. 
vThebes^ at least the fuins of the temples called Medinet 
. Tabu^ are buHt in a long stretch of about a mile broad, 
most parsimoniously chosen at the sandy foot of the 
mountains. The Horti Pensiles, or hanging gardens, 
^were surely formed upon the aides of these hills, then 
^supplied with water by mechanical devices. The utmost 
is done to spare the plain, and with great reason ; for all 
•the space of ground this ancient city has had to main- 
.^tain its myriads of horses and men, is a plain of three 

• quarters of a mile broad between the town and the ri- 

• ver, . upon which plain the water rises to the height of 
four anckfive^ feet. All this pretended populousness of 

..ancient Thebes I therefore believe to be fabulous.'^^ 

Mr Bruce, after examining the ground on which 
.Thebes is supposed to have stood, thinks that it had no 
. walls, and thatoonsequently Homer's story of its having 
.an hundred gates is misunderstood;. The mountains of 
the Thebaid stand close behind the town, not in a ridge, 
but standing single, so that you can go round each of 
' them. .A hundred of these are said to be hollowed out 
:/or sepulchres and other . purposes. These, he thinks, 
.<»were the hundred gates of Homer ; in proof of this they 
are still called by the natives Beeban el Meluke, the 
ports or gates of the kings.” 

All that is said of Thebes by poets or historians after 
the days of Homer is meant of Diospolis, which was 
' 'built by the Greeks long after Thebes was destroyed, 
as its name -testifies ; though Diodorus says it was built 
^by Busiris. * It was on the east side of the Nile, whereas 
ancient Thebes wasnn the west, though both are consi- 
r dered as one city. ' Splendid descriptions of the anti- 
equities of Thebes were published in p8o 2 by DenoU, and 
several additions have been made by late travellers. 

•THEFT, or Simple Larceny, is « the felomous 
. taking and carrying away of the personal goods of an- 
other.” This offence certainly commenced then, when- 
ever it was, that the bounds of property, or laws of meum 

• and tuum, were established. How far such an offence 
ean exist in a state of nature, where all things are held 
to he common, is a question that may be solved with 
-very little difficulty. The disturbance of any individual 

in the occupation of what he has seized to his present 
use, seems to be the only offence of this kind incident to 
■uch a state. But, unquestionably, in social communi- 
ties, when property is established, any violation of that 
property is subject to be punished by the laws of society ; 
through how far that punishment should extend is matter 
of considerable doubt. 

By the Jewish law it was only punished with a pe- 
cuniary fine, and satisfaction to the party injured; 
and, in the civil law, till some very late constitutions, 
we never find the punishment capital. The laws of 
-Uraco at Athens punished it with death : bat his laws 

«nd Solon after- 

r. A A penalty to a pecuniary mulct. And 

in 1 tiii of r u ^ontinned 5 except that once, 

in a time of dearth, it was made capital to break into a 

g«den and steal fig,: b„t thi, law' and the inforn^m 
-against the offence, grew ,0 odionj, that from them all 
2 



malicious informers were styled sycftphmHs ; a name 
which we have much perverted from its original mean- 
ing. From these examples, as well as the reason of the 
thing, many learned and scrupulous men have question- 
ed the propriety, if not lawfulness, of inflicting capital 
punishment for simple theft. And certainly the natu- 
ral punishment for injuries to property seems to be the 
loss of the offender’s own property 5 which ought to be 
universally the case, were all men’s fortunes equal. But 
cs those who have no property themselves are generally 
■the most ready to attack the property of others, it bat 
been found necessary, instead of a pecuniary, to substi- 
tute a corporal punishment \ yet how far this corporal 
punishment ought to extend, is what has occasioned the 
doubt. Sir Thomas More and the Maiquis Beccaria, 
at the distance of more than two centuries, have very 
eensihly proposed that kind of corpora! punishment which 
approaches the nearest to a pecuniary satisfaction, viz. 
a temporary imprisonment, with an obligation to labour, 
first for the parly robbed, and afterwards for the public, 
in works of the most slavish kind ; in order to oblige the 
offender to repair, by his industry and diligence, the de- 
predations he had committed upon private property and 
public order. But, notwithstanding all the remonstran- 
ces of speculative politicians and moralists, the punish- 
ment of theft still continues throughout the greatest part 
of Europe to be capital : and Puffendorf, together with 
Sir Matthew Hale, are of opinion that this must always 
be: referred to the prudence of the legislature : who are 
'to judge, say they, when crimes are become so enormous 
as to require such sanguinary restrictions. Yet both 
■these writers agree, tl|at such punishment should be 
oautioiisly inflicted, and never without the utmost ne- 
cessity. 

The Anglo-Saxon laws nominally punished theft with 
death, if above the value of twelvcpence : but the cri- 
minal was permitted to redeem bis life by a pecuniary 
ransom ; as, among their ancestors the Germans, by a 
stated number of cattle. But in the 9th year of Hen- 
ry I. this power of redemption was taken away, and all 
persons guilty of larceny above the value of twelvepenoe 
were directed to be hanged j which law continues in fores 
to this day. For though the inferior species of theft, or 
petit larceny, is only punished by whipping at common 
law, or (by stat. 4 Geo. I. c. ii.) may be extended to 
transportation for seven years, as is also expressly direct- 
ed in the case of the Plate-glass Company ; yet the pu- 
nishment of grand larceny, or the stealing above the va- 
lue of twelvcpence (which sum was the standard in tbs 
time of King Athelstan, 800 years ago), is at commoa 
law regularly death : which, considering the great in- 
termediate alteration in the price or denomination of mo- 
ney, Is undoubtedly a very rigorous constitution : and 
made Sir Henry Spelman (above a century since, whea 
money was at twice its present rate) complain, that 
while every thing else was risen in its nominal va- 
lue, and become dearer, the life of man had continually 
grown cheaper. It is true, that the mercy of juries will 
often make them strain a pokit, and bring in larceny to 
be under the value of twelvcpence, when it is really of 
much greater value : but this, though evidently Justit 
able and proper when it only reduces the present nomi- 
nal value of money to the ancient standard, isothcrwiss 
a kind of pious perjury, and does not at all excuse out 
common law in this respect from the imputation of 

verity, 
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Tk«ft ▼erity, but ratber strongly confesses the charge. It is 
I likewise true, that by the merciful extensions of the be- 
^cm bUet. of clergy by our modem statute-law, a person who* 

• commits a simple larceny to the value of thirteen pence 
or thirteen hundred pounds, though guilty of a capita! 

' offence, shall be excused the pains of death j but this is 

only for the Erst offence. And in many cases of simple 
larceny the benefit of clergy is taken away by statute r 
as from horse-stealing in the principals and accessories 
both before and after tbte fact 5 theft by great and no- 
torious thieves in Northumberland and Cumberland^ 
taking woollen cloth from oflf the tenters, or linens, 
fustians, calicoes, or cotton goods, from the place of ma- 
nufacture (which extends, in the last case, to aiders, assis- 
ters, procurers, buyers, and receivers); feloniously driving 
away, or other^vise stealing one or more sheep or other 
cattle specified in the acts, or killing them with intent to 
steal the whole or any part of the carcase, or aiding or 
assisting therein ; thefts on navigable rivers above the 
value of forty shillings, or being present, aiding and as- 
sisting thereat ; plu^ering vessels, in distress, or that 
have suffered shipwreck; stealing letterssent by the post; 
and also stealing deer, bares, and conies, under the pe- 
culiar circumstances mentioned in the Waltham black 
act. Which additional severity is owing to the great 
malice and mischief of the theft insomeof these instances; 
and in others, to the difficulties men would otherwise lie 
under to preserve those goods, which are so easily carried* 
off! Upon which last principle the Roman law punished 
more severely than other thieves the Abigei or stealers of 
cattle, and the Balnearii orsncli as stole the clothes of 
persons vdio were washing in the public baths ; both 
which constitutions seem to be borrowed from the laws 
of Athens.. And so, too, the ancient Goths punished 
with unrelenting severity thefts of cattle, or of corn that* 
was reaped and left in the field : such kind of property 
(which no human industry can sufficiently guard) being 
esteemed under the peculiar custody of heaven. 

Theft-BoIc (from the Saxon th^of i. e- fur^ and 
hatef compensatio)f is the receiving of a man’s goods 
again from a thief, after stolen, or other amends not to 
prosecute the felon, and to the intent the thief may 
escape ; which is an offence punishable with fine and Im- 
prisonment, &.C. 

THELIGONUM, a genus of plants belonging to 
the class roonoecia, and order of polyandria ; and in the 
natural system ranging under the 53d order, Scabridee, 
See Botany Ihdex. 

THEME, denotes the subject of an exercise for* 
young students to write or compose on. 

THEMISON, a physician of Laodicea, a disciple of 
Asclepiades. He founded the methodic sect, with a 
view to the more easily teaching and practising the art of 
medicine. (See Medicinit, N® 37.). Themison gave 
the first account of diacodium, which was prepared of 
the juice and decoction of poppy-heads and honey. 

THEMISTIUS, an ancient Greek orator and phi- 
losopher who flourished in the 4th century, was a na- 
tive of Papfalagonla. He had great interest and favour 
with the emperors in his time, and though a heathen, 
was of a very tolerating spirit. He taught for many years 
at Constantinople, ofwliich city he was made praefect 
by Julian and Theodosias ; and li\*ed to a great age. 
More than 30 of his orations are still extant, beside com- 
Bientarles on several parts cf Aristotle’s worksr 



THEMIST 06 LES, the renowned Athenian admt- Tkenute- 
ral, general,' and patriot, who gained the battle of Sa- cl«t 
Bimis against the Persians. Being banished his country I . 
by his ungrateful fellow-citizens, he fled to Artaxerxes . 
king of Persia : but, in order to avoid taking up arms 
against his country, be slew himself, 464 B. C. See 
Attica, N® 76, et seq, 

THEOBALD, Lewis, the son of an attorney at Sit- 
tingboum in Kent, was a well-known writer and critic' 
in the early part of the i8th century. He enraged in 
a paper called the Censor ^ published in Mist’s Journal, 
wherein, by delivering his opinions with too little reserve' 
concerning some eminent wits, be exposed himself to their 
resentment. Upon the publication of Pope’s Homer, be 
praised it in terms of extravagant admiration, yet after- 
wards thought proper to abuse it as earnestly ; for wbicb* • 

Pope at first made him the hero of his Dunciad, though 
he afterwards laid him aside for another. Mr Tbeobidd* 
not only exposed himself to the lashes of Pope, but wa- 
ged war with Mr Dennis, who treated him more rough- 
ly, though with less satire. He nevertheless published' 
an edition of Shakespeare, in which he corrected, with' 
great pains and ingenuity, many faults that had crept* 
into that poet’s writings. This edition is still in great 
esteem ; being in general preferred to th(Me published by 
Pope, Warburton, and Hanmer. He also wrote some 
plays, and translated others from the ancients. 

'THEOBROMA, a genus of plants belonging to the ' 
cfass of polyadelphia, and order ofpentandria ; and in 
the natural system ranging under the 37th order, Colurn* 
niferce. See Botany Index. 

THEOCRACY, in matters of government, a stato*. 
goveined by the immediate direction of God alone: 
such was the ancient government of the Jews before the 
time of Saul. 

THEOCRITUS, the father of pastoral poetry, was' 
born at Syracuse in Sicily. Two of his poems ascertain- 
bis age ; one addressed to Hiero king of Syracuse, who 
began his reign about 275 years before Christ ; and the' 
other to Ptolemy Pbiladelphus king of Egypt. Hiero,' 
though a prince distinguished in arms and political wis- 
dom, does not seem to have been a patron of learning.' 

This is supposed to have given birth to the i6th Idyl- 
Itum. From Syracuse Theocritus went to Alexandria, 
where he seems to have found a munificent patron in 
Ptolemy Philadelpbus, if we may judge from the pane- 
gyric which he composed on that prince (the 17th Idyl- 
llum). It hits been said that Theocritus was strangled 
by Hiero, but we have not found evidence of thU. ■ 

The compositions of this poet are distinguished, among 
the ancients, by the name of IdyiUums, in order to ex- 
press the smallness and variety of their natures : they 
would now be called Miscellanies^ or Poems on several 
Occasions. The first nine and the eleventh are confessed 
to be true pastorals, and hence Theocritus has usually 
passed fur nothing more than a pastoral poet ; yet be is 
manifestly robbed of a great part of bis fame, if his 
other poems have not their proper laurels. For though 
the greater part of his Idylliums cannot be called the 
songs of shepherds, yet they have certainly their respec- 
tive merits. His pastorals ought to be considered as tbo 
foundation of his credit ; upon tbTs claim be will be ad- 
mitted for the finisher as well 'as thS inventor of his art,., 
and will be acknowledged to have excelled all his imi- ' 
tators as •much as originals usually do tbcir copied 

The.: 
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^Theoeriuii The works of this poet were first published lo folio hj 
11 Aldus Maoutius at Venice in 1495. A more elegant 
Theodore.^ correct edition was printed by Henry Stephens at 
’ Paris in 1566. An edition was published atLeipsic in 
1765, with valuable notes by the learned Beiske. But 
what will most highly gratify the admirers of pastoral 
poetry, is an edition published in 1770, 2 vols. 4to, by 
Mr I'homas Wharton. It is accompanied by the scho- 
lia of the best editors, and the different readings of 1 c 
MSS. 

THEODOLITE, a mathematical instrument for 
measuring heights and distances. See Mensuratiok 
and Surveying. 



THEODORE, king of Corsica, Baroq Nieuhoff in 
the county of La Marc in Westphalia. He bad his edu* 
cation in the French service, and afterwards went to 
Spain, where he received some marks of regard from 
the duke of Biperda and Cardinal Alberoni ^ but being 
of an unsettled disposition, he quited Spain, and travel- 
led into Italy, England, and Holland, in search of new 
adventures. He at last fixed his attention on Corsica, 
and farmed the scheme of rendering himself sovereign 
of that island. He was a man of abilities and address ^ 
and having fully informed himself of every thing re- 
lating to Corsica, went to Tunis, where he fell upon 
means to procure some money and arms \ and then went 
to Leghorn, from whence he wrote a letter to the Cor- 
sican chiefs Giafferi and Paoli, offering considerable as- 
sistance to the nation if they would elect him as their 
sovereign. This letter was consigned to Count Dome- 
nico Rivarola, who acted as Corsican plenipotentiary in 
Tuscany, and he gave for answer, that if Theodore 
brought the assistance he promised to the Corsicans, they 
would very willingly make him king. 

Upon this he, without loss of time, set sail, and landed 
at Tavagna iu the spring of the year 1736. He was a 
man of a very stately appearance, and the Turkish dress 
he wore added to the dignity of his mien. He had a 
few attendants^ with him j and his manners were so en- 
gag*«g» a»d his offers so plausible, that he was pro- 
claimed king of Corsica before Count Rivarola’s dis- 
patches arrived to inform the chiefs of the terms upon 
which he had agreed. He brought with him about 1000 
zequins of Tunis, besides some arms and ammunition, 
and made magnificent promises of foreign assistance j 
whence the Corsicans, who were glad of any support, 
willingly gave into his schemes. Theodore instantly 
assumed every mark of royal dignity. He had his guards 
and his officers of state } he conferred titles of honour, 
and struck money both of silver and copper. The sil- 
ver pieces were few in number, and can now hardly be 
met with i the copper coins have on one side T. R. that 
18, “TheodorusRex,” with a double branch crossed, and 
round it this inscription. Pro bono publico Re. Co. 
that 13 , “ h or the public good of the kingdom of Cor- 
sica : on tlie other side is the value of the piece ; Ctnque 
solidi, or five sous. ^ 



The Genoese were not a little confounded with th 
P“>>'i8l.<=d a violent ai.r 
W treatinghira with great contemn 

they were alarmed at h 
I ’ >•> * manifesto, with i 

Iwt “"k!’ ®f « monarch } but after beii 

iMut eight months in Corsica, perceiving that the pe 
pie began to cool in their affections towafds him, he a 



sembled his chiefs, and declared be would keep them qq TMtWf 
longer iq a state of uncertainty, being determined toThcodoret. 
seek in person the support he so long expected. He set- - ' ' 
tied an administration during bis absence, recommended 
unity in the strongest terms, and left the island with re- 
ciprocal assurances of fidelity and affection. He went to 
Holland, where be was so successful as to obtain credit 
from several rich merchants, particularly Jews, who 
trusted him with cannon and other warlike stores to a 
great value, under the charge of a supercargo. With 
these he returned to Corsica in 1739> but by this time 
the French, as auxiliaries to the Geooese, bad become 
80 powerful in the island, that though Theodore threw 
in his supply of warlike stores, be did oot incline to ven- 
ture his person, the Genoese having set a high price oa 
his bead. He therefore again departed ; and after many 
unavailing attempts to recover bis crown, at length choss 
for retirement a country where be might enjoy the par- 
ticipation of that liberty which he bad so vainly endea- 
voured to give his Corsicans; hut his situation in England, 
by degrees grew wretched, and he was reduced so low as 
to be several years before his death aprisimer for debt in 
the King's Bench. At length, to the honour of some 
gentlemen of rank, a charitable contribution was set on 
foot for him in the year 1753. Boswell observesy 
that Mr Horace Walpole generously exerted himself for 
the unhappy Theodore,and wrote a paper in Tht ff'^orld 
with great elegance and humour, soliciting a contribu- 
tion for the unhappy monarch in distress, to be paid to 
Mr Robert Dodsley bookseller, as lord high treasurer. 

This brought him a very handsome sum, and be was set 
at libel ty. That gentleman adds, that ^ Walpole has 
the original deed, by which Theodore made over the 
kingdom of Corsica iu security to his creditors, and that 
he has also the great seal of the kingdom. Theodore 
died in 1756, and was buried in St Ann's churchyard, 
Westminster; where, in 1757, a simple unadorned monu- 
ment of marble was erected to his memory by a. gentle- 
man, with an inscription, which, after mentioning some of 
the above particulars, concludes with the following lines: 

The grave, great teacher, to a level brings 
Heroes and beggars, galley-slaves and kings : 

But Theodore this moral learn'd ere dead, *1 
Fate pour'd its lesson on his living head, > 

Bestow’d a kingdom and deny'd him bread, j 

THEODORET, bishop of St Cyricus in Syria, in 
the 4th century, and one of the most learned fathers of 
the church, was born iu the year 386, and was the dis- 
ciple of Theodorus Mopsuestia and St John Chrysostom. 

Having received holy orders, be was with difficulty per- 
suaded to accept of the bishopric of St Cyricus, about 
the year 420. He discovered great frugality in the ex- 
pellees of his table, dress, and furniture, hut spent con- 
siderable sums in improving and adorning the city of 
Cyricus. He erected two large bridges, public baths, 
fountains, and aqueducts, and laboured with great zeal 
and success in bis diocese. Yet bis zeal was not confi- 
ned to his own church : be went to preach at Antioch 
and the neighbouring towns ; where he became admired 
for his eloquence and learning, and had the happiness to 
convert multitudes of people. He wrote in favour of 
John of Antioch and the Nestorians, against Cyril’s 
Twelve Anathemas: he afterwards attacked the opinions 
of Nestorius, and was deposed in the synod held by the 

Eutycliians, 
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«'heodoaufc,eeneral council of atUcked by tie Goths and Germans, to admit him aaa Theodosias 

partner in the government. Ho received the purple in n 

COKSTANTINOPLE, N® 77 88. TheogTiii. 

y«"»» “ seed, >r— ' 

dflspnng, that branch of the heathen theology, which 
taught the genealogy of their gods. 

Hesiod gives us the ancient theogony in a poem un^ 
r toat title. ^monor Ikn mAaf Tx 



a-uiycmans at r.pdesus j bat Was again restored by the 
»k;;i^pener«l council of Chalcedon, in which he w.3 pre«„t, 
in 45 j. It u fought that he died aoon after 5 thoueh 
other, say that he Uved till the year 4C7. There are 
Still extent Theodoret’s excellent Commentary on St 
Fanis Epistles, and on several other books of the Holy 
!f Tir;* “‘i***! History from the time 

of th. f ™ the Younger. 3. The History 

of the famous Anchorites of his time. 4. Epistles c 
Discour^ on Providence. And, 6. An excellent tret 
tise against the Pagans, entitled, Dc Ourandis W 
comm Affects and other works. The best edition 
of all which IS that of Father Sirmond in Greek and 
IdU^, in 4 vols folio. 

of hpain. The valour be bad shown, and the great ser- 
vice. he bad done to the empire, made OratiS, when 



der that title. Among the most ancient writers. Dr 

‘w“8""y aignified 

the same thing. In effect, the generation of the gods 
^the ancient Persians, fire, water, and earth, is aipa- 

THF^nrixT^ the primary elements. 

l^EOGNIS, an ancient Greek poet of Megara in 
^haia, flourished about the 59th Olympiad, I44 B. C. 

e have a moral work of his extant, containing a sum- 
mwy of precepts and reflections, usually found in the 
collections of Uie Greek minor poets. 



THEOLOGY 



»>aniU.n. |S» Greek word (teA^), and signifies that science 
which treats of the being and attributes of God, his 

win wilh iLT’’ ‘h l>« providence, his 

will w th respect to our actions, and bis purposes with 

the*f W ' rlif ®“d to denote 
the fables of those poets and philosophers who wrote of 

the genealogy and exploits of the gods of Greece. It 

odopted by the earliest writers of the 

ivK^hv '’J*® “““’®'' ®<' ‘'■V Apoca- 

I*’’ ®^*"""«"«e. ^ the Divine. ^ 

Althongh every pagan nation of antiquity had some 
tutelary deities peculiar to itself, they may yet bVeoT 
..dered as having all had the same theolog^,^^ an 

“"ivei^ally.d^t,ed,“nd the 

We. have elseWhew. m i paganism, as 

Ohown by what m«!^':^‘'tSfc,T:r"=®’ 

sari 

80 th^the ^eZy^to 

^at at present is the Kristian theology, wliicli enm 
which is commonly called natural, and 
hat ^ich IS revealed in tke ^criptnres of the OM anvl 
New Testaments. These taken tog'ether eompese Id J 
of science so important, that in enmparison with it ail 
other sciences sink into insignificance; for withont a 
^petent knowledge of the attributes of God, of the 
weral relations in which be stands to ns, and of the 
eniU for which we were created, it is obv ons that we 
most wander through life like meu groping in the dark 

wdlTmth f'*: ‘^"vlLg « 

BuTinw! i ®® ‘'’® *"<• ®f ®«r journey, 

it is doibwl^o"^*'^®® "*®““*'y ‘® »" Christians, 

Voi, ^ VmT ““ *PP0‘0‘ed to feed the 



®"k^ leach the ignorant what they are*® •>«* to- 
te believe, and what to do, in order to work out idieir ‘“'d “'** 
own salvation. The wisdom and piety of our “nee^om^'^Y 
have accordingly founded professorships of theoC l^u^L for 

are*tauohr*”'^'**’ **’® of our religion »«wce 

Are taught in a systematic and ° the 



« 

t^hristiaii 

’theology, 



principles ot our religion ‘ h® *«nr 
♦k J" ^ ®ys^ematic and scientific manner; and 

the church has ordained, that no man shall be admitted 
to the office of a preacher of the gospel who has not at- 
tended a regular course of such theological lectures. 

Jt must not, however, be supposed, that, by merely 

wnf hir? *" ®H°""® ®f, «l>le, Ly m<xi 
*dl Ueome an accomplished divine. The principles of 

rf^d“"” A^t ^ k® ®“'y ‘'>® «nd works 

of ^d, and he who Would extract them pure and un- 

iX S To fit‘ Iv»«lf in that exhaust. 

£ much p-i! s\r ,:y ‘ t *r 

«ivo the lull force of that testimony which they bear f" ‘he pro. 
thor * *tk ’''’‘*®“’’ ®"d ‘■’e goodness of the’ir au- '““‘“" of 

»-.k .k** k of a general acquaintance^’ ““df’ 

with the physical and mathematmal sciences befL a 

Mt nfl?***^ ‘ u ®*^ theology, for be will 

the C^dTf‘!h of 

the Gtod of the universe. See Physics, N® iL 
But an acquaibtance with the physical and mathema. 

evote himself s® wholly to any of these sciences as to 

»£;rru";i:; s s.':x'‘c j-is 

Sug“ It1a"gerl”d fcS V.'/ 

ous degree, of moial evidence. To avert ^h^ di^e' 
able consequences, everv man l sagree- 

® ^anumy 
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T H E O 

Jiiitroduc- ganitm, Locke’s Essatfon the Huimn Umkr standings 
iio«* Reid’s Exsays on the IntellccUud and Active Powers of 
^•"rrr^rrri Man^ and Talham’s Chart and Scale oj Truth. These 
works wijl teach him to think justly, and guard him 
against a thousand errors, whicli those who have not 
laid such a foundation are ^pt to embrace as the trutha 
gf Qqd. 

. The m^n who proposes to study theology ought to 
have it in view as thg ultimate end of bis labours, to 
impart to others that knowledge which he may prociwe 
for himself. “ Amongst the many marks which distin- 
guish the Christian philosopher from the Pagans this 
t ffariur^ (says a learned writer +) Is one of the most striking— 
the Pagan sought knowledge in a selfish way, to m- 
cret it for his own use j the Christian seeks it with 
the generous purpose (first in view, though last in exe- 
cution) to impart it to others. The Pagan philosopher, 
ihereforCi having cultivated the art of thinkings pro- 
ceeds to that of speaking, in order to display his vanity 
in the dexterous use of deceit. On the other hand, the 
Christian philosopher cultivates the art of speaking, for 
the sole purpose of disseminating the truth in bis office 
of preacher of the gospel.” 

As every man, before he enters on the proper study 
of theology, receives, at least in this country, the rudi- 
ments of a liberal education, it may perhaps be superflu- 
ous to mention here any books as peculiarly proper to 
teach him the art of speaking i we cannot however for- 
bear to recommend to our student the attentive perusal 
of Quintilian’s Institutions, and Dr Blair’s Lectures on 
Rhetoric and the Belles Lettres, A familiar acquaint- 
ance with these works will enable him, if he be endow’- 
ed by nature with talents fit for the office in which he 
proposes to engage, to express his thoughts with cor- 
rectness and elegance ; ” without which, it has been 
well observed, that science, especially in a clergyman, 
is hut learned lumber, a burden to the owner, and a 
nuisance to every body else.” 

No man can proceed thus far in the pursuits of gene- 
ral science without having been at least initiated in the 
learned languages*, but he who intends to make theolo- 
gy his profession should devote himself more particularly 
to the study of Greek and Hebrew, because in these 
tongues the original scriptures are written. He who is 
incapable of consulting the original scriptures, must rest 
his iaith, not on the sure foundation of the word of 
God, but on the credit of fallible translators ; and if he 
be at any time called on to vindicate revelation against 
the scoffs of infidelity, he will have to struggle with 
many difficulties which are easily solved by him who U 
S master of the original tongues. 

Cautions to 'I'jjg student having laid in this stock of preparatory 
knowledge, is now qualified to attend with advantage 
ingihclec-ffi® theological lectures of a learned professor j but in 
doing this, he should be very careful neither to admit 
nor reject any thing on the bare authority of his master. 
Kight principles in theology are of the utmost import- 



ture« of a 
professor. 



LOGY. 

ance, and can rest on no authority inferior to that oJ 
the word of God. On this account w« have long been 
of opinion, that a professor cannot rendier hb pupils so ’ 
touch service hy a systematical ooutse of lectures, as by 
diiecting iheir studies, and pointing out the road in 
yvhicli they may themselves, arrive iu the shortest time at 
the genuine sense of tlie sacred scriptures. In this opir 
nion we have the honour to agree with the ablest lee*? 
turer :|: in theology that we have ever heard. The au-. t Tht late 
thors of all .systems are more or le.ss iwejudiced in 
of some particular and artificial mode of faith. 
therefore, who begins with the study of them, and afters 
wards proceeds to the sacred volume, sees witli a jaua* 
diced eye every text supporting live peculiar tenets of 
his first master, and acts as absurd a part as he who 
tries not the gold by the coppel, hut the coppel by the 
gold. Before oor young divine, therefore, sit down to- 
the serious perusal of any one of those institutes or ho- 
dies of theology which abound in all languages, and even, 
before he read that which the nature of our work com- 
pels us to lay before him, we beg leave to recoramend 
to his consideration the following 

Preliminary Directions for the Study of 
Theology. 

6 

Christian theology Is divided into two great parts, chriiiiao' 
natural revealed; the former comprehending 
which may be known of God from the creation of 
world, even his eternal power and Godhead *, the Ia-^*greatp«iv 
ter, that which is discovered to roan nowhere but in the 
sacred volume of the Old and New Testaments. ^ ^ 

Concerning the extent of natural theology many opi- Flr»t pda- 
nions have been formed, whilst some have 
that there is no such thing. Into these dl.sputes 
mean not at pre.«ent to enter. AVe believe that one 
them could have had no existence among sober and en- 
lightened men, had the contending parties been at due 
pains to define with accuracy the terms which tliey used. 
Whatever be the origin of religion, which we have en- 
deavoured to ascertain elsewhere (seeRELlGlON,N®6rrr 
17.), it is obvious, that no man can receive a writtei)- 
book as the word of God till be be convinced by somn 
other means that God exists, and that be is a Being of 
power, wisdom, and goodness, who watches over ih^ 
conduct of his creature man. If Uie progenitor of thn 
human race was instructed in the principles of religi^ 
hy the Author of his being (a fact of which it is diffi** 
cult to conceive how a consistent tbeist can entertain a 
doubt), he might communicate to his children, by na- 
tural means, much of that knowledge which he himself 
could not have discovered had he not been supernatu- 
rally enlightened. Between illustrating or proving E 
truth which is already talked of, and making a discos 
very of what is wholly unknown, every one perceives 
that there is an immense difference (a). 

To beings whose natural knowledge originates wholly 

from 



(a) The discriminating powers of Aristotle will not he questioned j and in the following extract made hy Cici^o 
from some of his works which are now lost^ he expresses our sentiments on tliis important subject with his usu^ 
precision — “ Praedare ergo Aristoteles, Si essent, inquit, qul sub terra semper habltavissent, bonis, et illostrU 

bus domiciliis, qua essent qrnata signis atque picturis, instrucUque rebus iis omnibus, quibus abundant ii, qoi beati 
.p^^tantuF,necfolnenea^l^ 9 ^ntun<^qa^gL supra terrajm : A<?cepism;nt autj;h FAMa et AVDmoNE, EsaE auoDDAM 
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TfHiminRryfrom sensation, 'anil ntiose minds cannot, but by much 
Directions, discipline, advance from sense to science, a long series of 
I ^ necessary lo give them at first just 

to the notions of God and his attributes, and to enable them 

earliest ^0 perceive the relation between the efiect and its cause. 



mortals by so as to infei* by tlie powers of their own reason the ex- 
repeated istcnce of the Creator from the presence of his creatures, 
rerc a ons, revelations, however, could be satisfactory only to 
those who immediately received them. Whenever the 
Deity lias been pleased by supernatural means to commu- 
nicate any information to man, we may be sure that he 
has taken eifectual care to satisfy the person so highly 
favoured that his understanding was not under the in- 
fluence of any illusion ; but such a person could not 
communicate to another the knowledge which he had 
thus received by any other means than an address to his 
rational faculties. No man can be required to believe, 
no man indeed can believe, without proof, that another, 
who has no more faculties either of sensation or intellect 
than himself, has obtained information from a source to 
which he has no possible access. An appeal to miracles 
Would in this case serve no purpose ; for we must believe 
in the existence, power, wisdom, and justice of God, be- 
fore a miracle can he admitted as evidence of any thing 
but the power of him by whom it is performed. See 
j Miracle. 

and yet It is therefore undeniable that there are some princi- 
inay be pro- pies of theology which may be called natural; for 
though it is in the highest degree probable that the pa- 
principltti. of mankind received all their theological know- 

ledge by supernatural means, it is yet obvious that some 
parts of that knowledge must have been capable of a 
proof purely rational, othenvise not a single religious 
truth could have been conveyed through the succeeding 
genertitions of the human race but by the immediate in- 
spiration of each individual. W’^e indeed admit many 
propositions as certainly true, upon the sole authority of 
the Jewish and Christian scriptures, and <ve receive these 
scriptures with gratitude as the lively oracles of God j 
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b\it it is self-evident that we could not do either the onb PrcliMioary 
or the other, were we not convinced by naturstl tneans Dirtciimi*. 
that God exists, that he is a being of goodness, jtistice, * * 

and power, and that be inspired with divine wisdom the 
penmen of these sacred volumes. Now, though it is 
very possible that no man or body of men, left to them- 
selves from infancy in a desert world, would ever have 
made a theological discovery; yet whatever propositions 
relating to the being and attributes of the first cRuse and 
the duty of man, can he derhnnstrated by human reason, 
independent of written revelation, may be called natu- 
ral theology, and are of the utmost importance, as being 
to os the first principles of all religion. Natural the- 
ology, in this sense ot the word, is the foundation of 
the Christian revelation ; for without a previous know- 
ledge of it, we could have no evidence that the scrip- 
tures of the Old and New Testaments are indeed the 
Word of God. ,0 

Our young divine, therefore, in the regular order ofNatarel 
his studies ought to make himself master of i70/f/ro/*heolopy to 
theology before he enter upon the important task 
searching the scriptures. On this subject many hooks doctrines 
have been published in our own and other languages; of rercU- 
but perhaps there is none more w'orthy of attention thantion. 
the Religion of Nature delineated, by Mr Wollaston (b). 

It is a work of great merit, and heai*s ample testimony 
to its author’s learning and acuteness : yet we think it 
ought to he read with caution. Mr Wollaston’s theory re. 
of moral obligation is fanciful and groundless; anil command- 
whilst we readily acknowledge that he demonstrates 
many truths with elegance and perspicuity, we cannot 
deny that he attempts a proof of others, for which w« 
believe no other evidence can be brought than the de- 
clarations of Christ and his apostles in the holy scrip- 
tures. To supply the defects of his tlieory of morals, 
we would recommend to the student an attentive perusal 
of Cumberland on the Law of Nature, and Paley’s Ele- 
ments of Moral Philosophy. A learned author + af- 1. narhur* 
firms of Cumberland, that “he excels all men in fixing/a/i. 

the 



NUMEN, ET VIM DEORUM ; deinde aliquo tempore, patefactis terrse faucihus, cx illis abditls sedibus evadere in 
haec loca, qui£ nos incolimus, atque exire potuissent : cum repente terrani, ct maria, coelumque vidissent : nubi- 
um maguitudinem, ventorumque vim cognovissent, adspexissentque solem, ejusque turn magnitudinem, pulchritu- 
dinemque, turn etiam efficientiam cognovissent, quod is diem efficeret, toto coelo luce diffusa : cum autem terras 
iiox opacasset, turn coelum totum cernerent astris distinctum et ornatuni. luiueqiie luminUm varietatem turn cre- 
scentis, turn senescentis, eorumque omnium ortiis et occasus, atque in oinni oeternitate ratos, immutahilesque cur- 
sns: l^c cum vlderent, profecto et esse decs, et HiEC tanta opera deorum esse arbitrarentur.” De 
Nat. Deoi'um, lib. ii. § 37. 

Froni this passage it is evident, that the Stagyrite, though he considered the motions of the heavenly bodies, 
the ebbing and flowing of the sea, and the other phenomena of nature, as aifnrding a complete pi'oof of the being 
and providence of God, did not however suppose that from these phenomena an untaught barbarian would clhcovcr 
this fundamental principle of religion. On the contrary, he expressly affirms, that before a man can feel the 
force of the evidence which they give of this important truth, he must have HF.ard of the existence and power 
of God. 

(b) It may not be improper to inform the reader, that Mr Wollaston, the author of the Religion of Nature, 
^as a diffi rent man from Mr Woolston, who blasphemed the miracles of our Saviour. The former was a clergy- 
riian of great piety, and of such moderate ambition as to refuse one of the highest preferments in the church of 
England when it was offered to him ; the latter was a dergyman likewise, hut remarkable only for gloomy infide- 
lity, anff a perverse desire to deprive the wretched of every source of comfort. In the mind of the former, philo- 
sophy and devotion were happily united ; in the mind of the latter, there was. neither devotion nor science.* Yet 
these t^ritefs have been frequently confounded; sometimes through inadvertence from the similarity of their names; 
and sometimes, we are afraid, designedly, iVom a weak and bigotted abhorrence of every system of religion that 
pretends to have its foundation in reason and in the nature of things. 

S g a 
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Preliminary tlic tfuc grounds ef moral obligation, out of which na- 
lUrcctions. tural lavr and natural religion both arise j and we 
*■— "w" ourselves never read a work in wliich the various 

duties which a mao owes to his Maker, himself, and his 
fellow-creatures, are more accurately stated or placed 
on a surer basis than in the moral treatise of the arch- 
deacon of Carlisle. 

As Wollaston demonstrates with great perspicuity, 
the being and many of the attributes of God, it may 
perhaps appear superfluons to recommend any other book 
on that subject. The present age, however, having 
among other wonderful phenomena, witnessed a revival 
of Atheism^ we would advise our student to read with 
much attention Cudworth’s Intellectual System, and to 
read it rather in Mosheim’s Latin translation than in 
the author’s original English. It is well known that 
Cudworth wrote his incomparable work in confutation 
of Hobbes’s philosophy *, but instead of confining him- 
self to the whimsies of his antagonist, which were in a 
little time to sink into oblivion, he took a much wider 
range, and traced atheism through all the mazes of an- 
tiquity, exposing the weakness of every argument by 
which such an absurdity bad ever been maintained. In 
exhausting the metaphysical questions agitated among 
the Greeks concerning the being and perfections of God, 
he has not only given us a complete history of ancient 
learning, as far as it relates to these inquiries, but has 
in fact anticipated most of the sophisms of our modern 
atheists, who are by no means such discoverers as they 
are supposed to be by their illiterate admirers. 

The student having made hismself master of natural 
theology, and carefully endeavoured to ascertain its li- 
mits, is now prepared to enter on the important task of 
searching the scriptures. In doing this, be ought to di- 
vest himself as much as possible of the prejudices of edu- 
cation in behalf of a particular system of faith, and sit 
12 down to the study of the sacred volume as of a work to 
How the which he is an entire stranger. He ought first to read 
scriptures a moral history of facts and doctrines, beginning 



«re to be 
studied. 
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Qt of which na- be read with advantage as throwing light on many pas- PreUminarf 
irise j” and we sages of the Old Testament : hut this author is not in- Directiosw 
lich the various titled to the same confidence with Prideaux, as bis learn- v— ' 
himself, and his ing was not so great, and his partialities seem to have 
jtated or placed been greater. 

ise of the arch- In thus making himself master of the history of the 
Old and New Testaments, the student will unavoidably 
sat perspicuity, acquire some general notion of the various doctrines 
of God, it may which they contain. These it will now be his business 
d any other book to study more particularly, to ascertain the precise 
lowever, having meaning of each, and to distinguish such as relate to the 
nessed a revival whole human race, from those in which Abraham and 
ent to read with his posterity were alone interested. He must therefore 
[ System, and to travel over the sacred volume a second time j and still 
aslatimi than in we would advise him to travel without a guide. From 
well known that Walton’s polyglot bibhy and the large collection called 
k in confutation Critici sacrt\ he may indeed derive much assistance in 
f confining him- his endeavours to ascertain the sense of a difficult text ^ 
which were in a but we think he will do well to make little use of com- 
ik a much wider mentators and expositors, and still less of system-build- 
the maxes of an- ers, till he has formed some opinions of his own respect- 
xy argument by ing the leading doctrines of the Jewish and Christian: 
maintained. In religions. 

agitated among “ Impressed (says an able writer) witli an awful senw 
rfections of God, of the importance of the sacred volume, the pbilosoplii- 
istory of ancient cal divine will shake off the bias of prejudices however 
iquiries, but has formed, of opinions however sanctioned, and of passions 
IS of our modern however constitutional, and bring to the study of it the 
(coverers as they advantage of a pure and impartial mind. Instead of 
dmirers. wasting all his labour upon a number of minute and less 

uaster of natural significant particulars, and of refining away plain and 
) ascertain its li- obvious sense by the subtleties of a narrow and corrosive 
roportant task of mind, his first object will be to institute a theological 
(, be ought to di- inquiry into the general design of the written word, and 
irejudlces of edu- from principles fully contained and fairly understood, to 
I of faith, and sit illustrate the true nature and genius of the religious dis^ 
e as of a work to pensation in all its parts. He will mark the diflerence 
ught first to read between the first and second covenants, and observe the 
trines, beginning connection that subsists between them. He will trace 
ding through the the temporary economy of the Old Testament^ and weigh 
e commonly pub- the nature and intent of the partial covenant with the 
reason to believe Jews } observing with astonishment how it was made io- 
If he be master troductory of better things to come : and be will follow 
he will doubtless it through the law and the prophets in its wonderful 
’f and in this per- evolutions, till be see this vast and preparatory machine 
no commentator, of providence crowned and completed in the eternal 
Ludy the doctrines gospel. This New Testament^ the last aud best part of 
discover what are the religions dispensation, he will pursue through' the 
y histories of the sacred pages of that gospel with redoubled attention j 
B acquainted with contemplating the divine foundation on which it claims 



with the books of Moses, and proceeding through the the temporary economy of the Old Testament, and weigh 
rest, not iu the order in which they are commonly pub- the nature and intent of the partial covenant with the 
lished, but in that in which there is reason to believe Jews; observing with astonishment how it was made io- 
they were written (see Scriptures). If he be master troductory of better things to come : and be will follow 
of the Hebrew and Greek languages, he will doubtless it through the law and the prophets in its wonderful 
prefer the original text to any version ; and in this per- evolutions, till be see this vast and preparatory machine 
nsal we would advise him to consult no commentator, ef providence crowned and completed in the eternal 
because his object at present is not to study the doctrines gospel. This New Testament, the last aud best part of 
contained in the bible, but merely to discover what are the religions dispensation, he will pursue through' the 
the subjects of which it treats. Many histories of the sacred pages of that gospel with redoubled attention ; 
bible have been written ; and were we acquainted with contemplating the divine foundation on which it claims 
a good one, we should recommend it as a clue to direct to be built, the supernatural means by which it was exe- 
the young divine’s progress through the various books cuted, and the immortal end which it has in viewt.” f TatJuads 
which compose the sacred volume. Stackhouse’s history In the course of this inquiry into the import of the Chart aad 
bas been much applauded by some, and as much cen- sacred volume, the student will pay particular attention 
sored by others. It is not a work of which we can ex- to the circumstances of the age and country in which its ^ 
press any high degree of approbation ; but if read with various writers respectively lived, and to the nature of 
attention, it may no doubt be useful as a ^ide to the the difierent styles, analogical and parabolical, in which 
^rles of facts recorded in the scriptures. Between the it is written. He will likewise keep in mind that God, 

Old and New Testaments there is a great chasm in the whom It claims for its author, is the parent of truth, ^ 
history of the Jewish nation ; but it is supplied in a very and that all bis actions and dispensations must be con- 
able and satisfactoiy manner by Dr Frideaux, whose sistent with one another. He will therefore compare the 
Old and New Testament connected is one of the roost different passages of the Old and New Testaments which 
valuable historical works in our own or any other Ian- relate to the same doctrine, or to tlie same event, rea- 
gage. Shuckford’s .foVrerf and Profane History of the sonably concluding that the bible must be the best inter- 
W arid connected is likewise a work of merit, and may preter of itself; and though the opinions which he thus 

forms 
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ftelimmary^o*’™* rtwy oFfcn be erroneous, they will seldom be dan- 
DirccUon*, gerous errors, and may easily be corrected by mature 
» I reflection, or by consulting approved autlims who have 

treated before him of the various points which have 
been the subject of his studies. Of this mode of pro- 
ceeding one good consequence will be, that, having 
from the sacred scriptures formed a system of theology 
for himself, he will afterwards study the systems of other 
roen without any violent prejudices for or against them ; 
he will be so much attached to bis own opinions as not 
to relinquish them in obedience to mere human autho- 
rity, at the same time that he will be ready to give them 
up when convinced that they are not well*founded ; and 
if he have read the scriptures attentively, he will have 
acquired such a love of tiothas to embrace her where- 
ever she may be found. 

As we have supposed that every man, after having 
formed a theological system of his own, will consult the 
systems of others, it may perhaps be expected that we 
should here recommend those which, in our opinion, 
are roost worthy of his attention. To do this, however, 
would, we apprehend, be an interference with the rights 
of private judgment. But lest we should be suspected 
of wishing to bias the mind of the young student toward 
the short system which we are obliged to ^ve, we shall 
just observe, that by the divines of what is called the 
Arminian school, Episcopius^s Theologite Tnstitutwnes, 
Limborch's Theologia Christiana, and Locke’s Reason^ 
ableness of Christianity, have long been held in the 
highest esteem *, whilst the followers of Calvin have pre- 
ferred the Instittitiones oi their roaster, Turretine’s JTn- 
stitutio Theologies Elencticce, and Gill’s Body of Divi^ 
nity. This last work has many merits and many defects. 
Its style is coarse and tedious *, and the author embraces 
every opportunity of introducing the discriminating 
tenets of bis sect : but his book is fraught^with profound 
learning, breathes the spirit of piety, and may be read 
with advantage by every divine who has previously 
formed the outlines of a system for himself. 

As the Jewish and Christian dispensations are close! v 
commended together, being only part of one grea^t whole, it 

on the Slo- is impossible to have an adequate notion of the latter 
•aic dispcn- without uudersUnding the design of the former. Now, 
saUoiL though the Mosaic religion is nowhere to be learned 
but in the Old Testament, it may be convenient for 
our student, after be has formed his own opinions of it 
from that sacred source, to know what has been writ- 
ten on the subject by others. For illustrating the ri- 
tual law, a learned prelate warmly recommends the 
Doctor Dubitantium of Maimonides, and Spencer’s 
book entitled De Legibus Hebrceorum Ritualibus* Both 
works have undoubtedly great merit ; but our young 
divine will do well to read along with them Hermanni 
JTitsii JEgyptiaca, and Dr Woodward’s Discourse on 
the Worship of the Ancient Egyptians, where some of 
Spencer’s notions are shortly and ably refuted. On the 
other parts of this dispensation, such as the nature of its 
civil government ; the rewards and punishments pecu- 
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liar to it (c) ; its extraordinary administration by ap- Preliminary 



U 

Baoks re- 



pointed agents, endowed with supernatural powers, and Directions, 
with the gifts of miracles and prophecy ; the double ^ 

sense in which the latter is sometimes involved •, and the 
language consequent on its natnrs and use— the reader 
will find much erudition and ingenuity displayed in the 
second pskit of Vi nrhutton*s Divine Legation of Moses de^ 
monstrated. That work is entitled to a serious perusal j- 
for it displays great learning and genius, and, we be- 
lieve, the heaviest censures have fallen on it frond those 
by whom it was never read. 1 5 

Having proceeded thus far ip the course, the student’s Inquiry to 
next business should be to inquire seriously what evi- 1*® 
deuce there is that the doctrinef which he has so care- ©f rS* 
fully studied were indeed revealed in times past by God. tclation. 
He must already have perceived, in the nature and 
tendency of the doctrines themselves, strong marks of 
their origin bein^ more than human ; but he must like- 
wise have met with many difficulties, and he must pre- 
pare himself to repel the attacks of unbelievers. Here he 
wilt find opportunities of exerting the utmost powers of 
his reasoning faculties, and of employing in the service 
of religion all the stores he may have amassed of human 
learning. The scriptures pretend to have been written 
by several men who lived in different ages of the world ; 
but the latest of them in an age very remote from the 
present. His first business therefore must be to prove 
the authenticity of these books, by tracing them up by 
historical evidence to the several writers whose names 
they bear. But it is not enough to prove them authen- 
tic. They profess to have been written by men divinely 
inspired, and of course infallible in what they wrote. 

He must therefore inquire into the truth of this inspira- 
tion. The Bible contains a number of truths doctrinal 
and moral, which are called mysteries, and asserted tor 
be the immediate dictates of God himself. To evince- 
.this great point to roan, a number of supernatural tests 
and evidences are inseparably connected with those my- 
steries so that if the former be true, the latter must be 
so likewise. He must therefore examine these tests and 
evidences, to establish the divinity of the Holy Scrip- 
tures ; and in this part of bis course he will find much 
assistance from many writers whose defences of the truth 
and divinity of the Christian religion do honour to hu- 
man nature. 

The first step towards the embracing of any truth is, 
to get fairly rid of the objections which are made to it ; commended 
and the general objections made by deistical writers toon that 
the Christian revelation are by no writer more complete- **il>ject. 
ly removed than by Bishop Butler, in his celebrated 
work entitled The Analogy of Religion nature andre- 
vealed to the Constitution and Course of Nature, This 
book therefore the student should read with attention 
and meditate on with patience ; but as it does not fur- 
nish a positive proof of the divinity of our religion, be 
should pass from it to Grotius de Veritate Religionis 
Christianee, and Stillingfleet’s Origines Sacree, Both 
these works are excellent^ and the latter, which may be 

considered 



(c) On this subject the reader will find many excellent observations in Bishop Bull’s Harmonia Apostolica, with 
its several defences, and in a small book of Dr Wells’s, entitled A Help for the Right Understanding of the several 
Divine Laws and Covenants, whereby man has been obliged through the several ages of the world to guide him- 
•elf in order to salvation. 
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Ifrelimiliarytionsidered w an Improvement of tlie ibnner, U perhaps 
Directions, the fullest and ablest defence of revelation in general 
' ‘' that is to be found in any language. In this part of 

the united kingdom it is now indeed scarcely mention- 
ed, or mentioned with indifference j but half a century 
ago the English divines thought it a subject of triumph, 
and styled its author their incomparable Stiliingfleet, 
Other works, however, may be read with great advan- 
tage, and none with greater than Paley’s Evidences 
the Chnstian Religion f and Leslie’s Short Method with 
the Deists ; which last work, in the compass of a very 
few pages, contains proofs of the divinity of the Jewish 
and Christian revelations, to which the celebrated Dr 
Middleton confessed (d), that for 20 years he had la- 
1^. boured in vain to fabricate a specious answer (e). 
Jewish Having satisfied himself of the truth of revelation in 
controverny general, it may be worth the young divine’s while to 
dicd^ provide a defence of the Christian religion against the 
* objections of modern Judaism. In this part of his 
studies he will need no other instruction than what he 
may reap from Llmborch’s work entitled De Veritote 
Religionis Christianee arnica coUatio cnm erudito Judav, 
^Mn that disputation, which was held with Orobio, he 
will find all that the stretch of human parts on the one 
hand, or science on the other, can produce to varnish 
error or unravel sophistry. All the papers of Orobio 
in defence of Judaism, as opposed to Christianity, are 
+ IVarbur. ^***gc» with LIniborch’s answers, section by 

ton's Di~ i^cction j and the subtilest sophisms of a vei*y superior 
rections for gtmus are ably and satisfactorily detected and ex- 
jiosed by the strong, profound, and clear reasoning, of 
renowned remonstrant f.” See ‘Orobio and Lim- 

i8 BORCH. 

and the va> The various controversies subsisting between the se- 
rious con- veral denominations of Christians, about points which 
^on”*** them into different churches, ought next to be 

V CUristiant studied in the order of the. course j for nothing is un- 
• thcmielTcs. important which divides the followers of that Master 
whose favourite precept was love. It has indeed been 
long fashionable to decry polemical divinity as an use- 
less, if not a pernicious, study *, but it is not impossible 
that this fashion has had its origin in ignorance, and tlmt 
it tends to perpetuate those schisms which it professes to 
lament. We are, however, far from recommending to 
the young divine a perusal of the works of tlie several 
combatants on each side of it disputed question, till he 
. has fitted himself for judging between them by a long 

course of preparatory study ^ and the only preparation 



which can fit him. for this purpose is an impartial stodyprdiaiiwiT 
of ecclesiastical history. He who has with accuracy Direeiies*. 
traced the progress of our holy religion from the days ’ 
of the apostles to the present time, and marked the in- 
troduction of new doctrines, and the rise of the various 
sects into which the Christian world is divided, is 
furnished with a criterion within himself by which to 
judge of the importance and truth of the many contest- 
ed doctrines j whilst be who, without this preparation, 
shall read a multitude of books on any religious contr^ 
versy, will be in danger of becoming a convert to his 
last author, if that author possess any tolerable share of 
art and ingenuity. 19 

There are many histories of the Clrristian clnircb Imporuiee 
which possess great merit, but we are acquainted 
none which appears to us wholly impartial. Mosheim’s ® 
is perhaps the most perfect compend (f) ; and one oft,ook>rc- 
its greatest excellencies is, that or every subject the bestcommend- 
writers are referred to for fuller information. These 
indeed should often be consulted, not only to supply the 
defects necessarily resulting from the narrowness of the 
limits which the author, with great propriety, prescribed 
to himself ^ but also to correct his partial obliquities ; 
for with all his merits, and they were many and great, 
he Is certainly not free from the influence of prejudice. 

Indeed there is no coming at the true history of the pri- 
mitive church, but by studying the works of the primi- 
tive writers ^ and the principal works of the first four 
centuries %vill amply reward the labour of perusing 
them (g). The rise and progress of the reformation in 
general, the most important period of church-history* 
may be best learned from Sleidan’s book De Statu Rs» 
ligionis et Reipuhlicee^ Caroh V, Ceesare, Comment ani; 
the History of the Reformation of the Churclr of Scot- 
land from Knox and Spotiswood ^ and that of tht 
Church of England from the much applauded work of 
Bishop Burnet. 

After this course of ecclesiastical history, the young 
divine may read with advantage the most important 
controversies which have agitated the Christian world. 

To enumerate these controversies, and to point out the 
ablest authors who have written on each, would be a 
tedious, and perhaps not a very profitable task. Or 
one controversy, however, we are induced to rccomrticnd 
a very masterly work, which is Chlllingworth’s book a- 
gainst Knott, entitled The Religion of Protestants a safe 
way to Salvation; in wiilcb the school jargon of that 
Jesuit Is admirably exposed, and the long dispute bo- 

tween 



(d) This piece of information we bad from the late* Hr Berkeley, prebendary of Canterburv, who' liad it from 
Archbishop Seeker, to whom the confession was made. . 

(e) To these defences of revelation we might have added the collection of sermons preached at Boyle’s lectn're' 

from 1691 to 1732, poMislied in three volumes folio, 1739 ; the works of Leland •, Bishop Newton’s Disferta- 
tions on Prophecy } and above all, Lardner’s Credihrllty of the Gospel History, with the Supplement to it. But 
^ be no end of recommending eminent writers on this subject. We have mentioned such as we most 

approve amwg those with whom we are best acquainted j but we most, once for all, caution the reader agaimft 
suppcwin^^ that we approve of every thing to be found in any work except the sacred Scriptures. 

(F) Ihe bishop of Laiidaff, in the catalogue of books published at the end of his Theological Tracts, recom- 
mends several other ecclesiastical histories as works of great merit *, such as Dupin’s, EcliurcTs, Gregory^*, and 

^rmeys, together Paul Ernesti JMonski Instimiones Historun Christiana, published at Frankfort in 
three votumeSy 1754-67. 

(G) For . prjof of this poM thra. a «4 for s jost estimate of the value of the FaO,n-t, aa thov are called, 

.introduction to Warburton’s Julian, and Kett’i Sermons at Hampton’s Lectures. 



Digitized by LjOOQle 




Part L 



T H E O 



PKliiiiimry tween the Popish and Reformed' churches placed on Its 
Directions, proper ground, the Holy Scriptures. 

^ One of the most plausible objections to the study of 

Toleration divinity, is its tendency to give a rigid turn 

' to the sentiments of those long^ engaged in it j whilst 
we know, from higher authority that ** the end of the 
commandment is charity.” But for preserving charity 
in the minds of Christians, there are better means than 
absolute ignorance or indifference to truth. Charity is 
violated only when a ciiurch unreasonably restrains the 
inquiries of its own members, or exercises intolerance 
towards those who have renounced Its jurisdiction. The 
injustice of the first species of ecclesiastical tyranny is 
exposed in a very masterly manner by Jeremy Taylor 
in his Liberty of Prop/iccying, and by Stillingfleet in his 
Irenicum; the inju-ll».o of the second, by Locke in his 
celebrated Letters on Toleration. The man who shall 
peruse these three works, and impartially weigh the 
force of their arguments, will be in little danger of 
thinking uncharitably of those from whose principles . 
the love of truth may compel him to dissent. 

In these directions for the study of theology, we 
might have enumerated many more hooks on each 
branch of the subject well deserving of the most atten* 
tive perusal \ but he who shall have gone through the 
course here recommended, will have laid a foundation 
on which he may raise such a superstructure as will en> 
title him to the character of an accomplished divine. 
His diligence must indeed be continued through life ; 
for when a man ceases to make acquisitions in any de- 
partment of learning, lie soon begins to lose those which 
be has already made j and a more contenvptible charac- 
ter is nowhere to be found than that of a clergyman un- 
acquainted with the learning of his profession. This 
learning, however, is not to be acquired, and indeed is 
scarcely to be preserved, by studying bodies or institutes 
of theology ; and though we have mentioned a few ge- 
nerally approved by two rival sects of Christians, and 
must in conformity with the plan of our work, give 
another ourselves, we do not hesitate to declare, that 
tile man who has carefully gone through the course of 
study which we have recommended,, though it be little 
more than the outlines on which he is to work, may, 
with no great loss to himself, neglect ours and all other 
♦ TathMm. systems. For as an excellent writer *, whom we have 
•ften quoted, well observes, “ to judge of the fact 
whether such a revelation containing such a principle, 
with its mysteries and credenbials, was actually sent 
from God, and received by roan-, by examining the evi- 
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dences and eircstmstanees wbTcb acco»p«ifcdl lt.-.t]ie PKlinmavy 
time when, the place where, the manner how, it was Directioas* 
delivered — the form in which it descends to us— and in '' 
what it is contained — together with the particular sub- 
stance and burden of it— and how^ every pait is to be 
rightly understood: these are the various and extensive 
subjects which constitute the subrime office ef theolo« 

Gic REASONING and the proper study of Divini- 
ty.” On this account we shall pass over slightly, many 
things which every clergyman ouglit thorongldy to un- 
derstand, and confine ourselves, in the short compend- 
which we are to give, to the chief articles of Christian 
theology. In doing this, we thall endeavour to divest 
ourselves of party prejudices \ but as we are far from 
thinking that this endeavour will be completely success- 
ful (for we believe there Is no man totally free from 
prejudice), we cannot conclude this part of the article 
more properly than with the foliewing solemn Charge, 
with which a very learned divine always prefaced his,^/^^*; 
Theological Lectures. 

I. “ I do solemnly charge you, in the name of the A charge 
Cod of Truth, and of our Lord Jesus Christ, who i«r tlie*""^^®“^ 
Way, the Truth, and the Life, and before whose judge- ® 
ment-seat you. must in no long time appear, that- in all % 
your studies and inquiries of. a religious- nature, present 
or future, you do constantly, carefully, impartially, and^ 
conscientiously, attend to evidence, as it lies in the 
Holy Scriptures, or in the natuie of things, and the 
dictates of reason ) cautiously guarding against the 
sallies of imagination, and the fallacy of ill-grounded 
conjecture. 

jr. “ That you admit, embrace,, or assent to no prin^ 
ciple or sentiment by me taught or advanced, but only 
so far as it shall appear to you to be supported and jns- 
tified by proper evidence from revelation or the reason 
of things. 

lU. “ That if, at any time hereafter, any principle 
or sentiment by me taught or advanced, or by you ad- 
mitted or embraced, shall, upon impartial and faith* 
ful examination, appear to you to be dubious or false, 
you either suspect or totally reject such principle or 
sentiment. 

IV. “ That you keep your mind always open to evi- 
dence: That you labour to banish from your breast all 
prejudice, prepossession, and party-zeal : That you 
study to live in peace and love with a'l your fellow. 

Christians ; and that you steadily assert for yourself,, 
and freely allow to others, the unalienable rights of 
judgment and conscience.?' 



PART I. OF NATURAL THEOLOGY. 



Sect. I. Of the Being and Attributes of God,. 
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The being 
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£rom 



H£ who cometh to God, saja an ancient divine f , 
deeply read in the philosophy 01 bis age, must believe 
that he is, and that be is a rewarder of them who dili- 
gently seek him. This is a truth as undeniable as that 
a man cannot concern himself about a nonentity. The 
existence of God is indeed the foundation of all religion, 
and the first principle of the science which is the subject 
•f this ariiele» It is- likewise a principle which must 



command the assent of every, man who has any notion 
of the relation between effects and their causes, and 
whose curiosiU has ever been excited by the phenomena 
of nature, l^his great and important truth we have 
elsewhere endeavoured to demonstrate (see Metaphy- 
sics, Part III. Chap, vi.) j but it may be proved by 
arguments les.s abstracted than the nature of that article 
required us to use. Of these we shall give one or two, 
which we hope will be level to every ordinary capaci- 
ty j while, at the same time, we earnestly recommend 
to the young, divine a. diligent study of those books on 



Digitized by LjOOQle 




328 T H E O 1 

Bcini; »nd the TObjeet which we have mentioned in the preceding 
Atiributes directions. 

of God. We see that the human race, and every other species 
■ of animals, is at present propagated by the co-operation 

of two parents j but has this proews continued from eter- 
tion of ani- nity ? A moment’s reflection will convince us that it 
■»!». has not. Let us take any one man alive, and let us 
suppose his father and mother dead, and himself the 
only person at present existing j how came he into the 
world ? It will be said he was produced mechanically or 
chemically by the conjunction of his parents, and that 
bis parents were produced in the same manner by theirs. 
Let this then be supposed j it must surely be granted, 
that when this man was born, an addition was made to 
the series of the human race. But a series which wn 
be enlarged may likewise be diminished ^ and by tracing 
it backwards, we must at some period, however remote, 
reach its beginning. There must therefore have been a 
first pair of the human race, who were not propagated 
by the conjunction of parents. How did these come into 
the world ? 

« See Bent- A naximander tells us *, that the first men and all ani- 

mals were bred in warm moisture, inclosed in crust«:ic-. 
Lectures, skins like crab-fish or lobsters j and that when they 
arrived at a proper age, their shelly prisons growing 
dry, broke, and made way for their liberty. Empedo- 
cles informs us, that mother Earth at first brought forth 
vast numbers of legs, and arms, and heads, &c. which 
approaching each other, arranging themselves properly, 
and being cemented together, started up at once full 
grown men. 

Surely those sages, or their followers, should have been 
able to tell us why the earth has not in any climate this 
power of putting forth vegetable men or the parts of 
men at present. If this universal parent be eternal and 
self-existent, it must be incapable of decay or the small- 
est change in any of its qualities ) if it be not eternal, 
we shall be obliged to find a cause for its existence, or 
at least for its mrm and all its powers. But such a 
cause may have produced the first human pair, and un- 
doubtedly did produce them, without making them 
and Tege- spring as plants from the soil. Indeed the growth ef 
tables. plants themselves clearly evinces a cause superior to any 
vegetative power which can be supposed inherent in the 
earth. No plant can be propagated but from seed or 
slips from the parent stock *, but when one contemplates 
the regular process of vegetation, the existence of every 
plant implies the prior existence of a parent seed, and 
the existence of every seed the prior existence of a pa^ 
rent plant. Which then of these, the oak or the acorn, 
was the first, and whence was its existence derived ? Not 
from the earth j for we have the evidence of universal 
experience that the earth never produces a tree but 
from seed, nor seed but from a tree. There must there- 
fore be some superior power which formed the first seed 
or the first tree, planted it in the earth, and gave to it 
those powers of vegetation by which the species has 
^5 been propagated to this day. 
and irom Thus dearly do the processes of generation and vege- 

'f * ItM indicate a power superior to tliose which are usual- 

S<maadre-^y the pomerj of nature. The same thing ap- 
puUion,8cc. P®®” evident from the laws of attraction and re- 

pulsion, which plainly prevail through the whole system 
of matter, and hold together the stupendous structure. 
J£xperlment shows that very few particles of the most 
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solid body are in actOal contact With cacti other (see Being and 
Optics, N* 63—68. Physics, 23.) j and that there Attribuici 
are considerable interstices between the particles of 
every elastic fluid, is obvious to the smallest reflection. 

Yet the partides of solid bodies strongly cohere, whilst 
those of elastic fluids repel each other. How are these 
phenomena accounted for ? To say that the former is 
the efiect of attraction and the latter of repulsion, is on- 
ly to say that two individual phenomena are subject to 
those laws which prevail through the whole of the classes 
under which they are respectively arranged } whilst the 
question at issue is concerning the origin OF the laws 
THEMSELVES, the potvtr which makes the particles of . 
gold cohere, and those of air repel each other. Power 
without substance is inconceivable j and by a law of hu- 
man thought, no roan can believe a being to operate 
but where it is in some manner or other actually pre- 
sent : but the particles of gold adhere, and the particles 
of air keep at a distance from each other, by powers ex- 
erted where no matter is present. There must therefore 
be some substance endowed with power which is not 
materiaL 

Of this substance or being the power is evidently im- 
mense. The earth and other planets are carried round 
the sun ivith a velocity which human imagination can 
scarcely conceive. That this motion is not produced -l^ 
the agency of these vast bodies on one another, or by 
the interposition of any material fluid, has been shown 
elsewhere (see Metaphysics, N° 196—200. and Op- 
tics, N® 67.); and since it is a law of our best philo- 
sophy, that we are mt to multiply substances without ne- 
cessity^ we must infer that the same Being which formed 
the first animals and vegetables, .endowing them with 
powers to propagate their respective kinds, is likewise 
the cause of all the phenomena of nature, such as cohe- 
sion^ repulsion, elasticity and motion, even the motions 
of the heavenly bodies themselves. 

If this powerful Being be self-existent, intelligent 
and independent in his actions and volitions, be is an ori- 
ginal or first cause, and that Being whom w'e denomi- 
nate God. If he be not self-existent and independent, 
there must be a cause in the order of nature prior and 
superior to Him, which is either itself the first cause, or 
a link in that series of causes and eflects, which, how- 
ever vast we suppose it, must be traced ultimately to 
some one Being, who is self existent, and has in himself 
the power of beginning motion, independent of eveiy 
thing but his owm intelligence and volition. In yam 
have atheists alleged, that the series may ascend infi- 
nitely, and for that reason have no first mover or cause. 

An infinite series of successive beings involves an absur- 
dity and contradiction (see Metaphysics, N° 288.) •‘ofaninl- 
but not to insist on this at present, we shall only beg uite sene* 
leave to consider such a series as a whole, and see what of effecta 
consequence will flow from the supposition. That we 
may with logical propriety consider It in this light, is 
incontrovertible ; for the birth of each individual of the 
human race shows that it is made up of parts •, but parts 
imply a whole as necessarily as an attribute implies its 
subject. As in this supposed series there is no cause 
which is not likewise an cfiect, nor any body moving 
another which was not itself moved by a third, the 
whole is undeniably equivalent to an infinite effect, or 
an infinite body moved : but if a finite effect must ne- 
cessarily have proceeded from a cause, and a finite body 

in 
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I in motion mtisl liavo Wen piil into that state by a mo- 
^ ver, is tliere a human aiiiid which can conceive an infi- 
nite effect to have proceeded from no cause, or an infi- 
nite body in motion to have been moved by nothing? 
No, surely ! An infinite effect, were such a thing pos- 
sible, would compel us to admit an infinite cause, and 
an infinite body in motion a mover of infinite power. 

This great cause is God, whose wisdom, power, and 
goodness, all nature loudly proclaims. That the phe- 
nom:Mia which we daily see evince the existence of one 
such Being, has just been shown ; and lhat we have no 
reason to infer the existence of more than owe, is very 
evident. For, not to lay more stress than it will bear 
on that rule of Newton's, which forbids us to multiply 
substances without necessity, such a harmony prevails 
through the whole visible universe, as plainly shows it 
to be under the government of one intelligence. That 
on this globe the several elements serve for nourishment 
to plants, plants to the inferior animals, and animals to 
roan \ that the other planets of our system are probably 
inhabited, and their inhabitants nourished in the same 
or a similar manner ; that tlie sun is so placed as to give 



visits which the coJ7icfs make to Us, and the large li^ins pcin;; nnd 
of uncommon splendour which attend them, the I’arcoun- Auriltutcs 
try from which they come, and the curiosity and horror of G od, 
which they excite not only among us, but in the inha- ’ 
bitants of other planets, who may also be up to sec the 
enti*y and progress of these ministers of fate } to direct 
his eye and contemplation through those azure fields and 
vast regions above him up to the Jixcd starSythnt radiant 
numberless host of heaven ; and to make him understand 
how unlikely a thing it is that they should be placed 
there only to adorn and bespangle a canopy over our 
heads ; to convince him that they are rather so many 
Other suns^ with their several systems of planets about 
them ; to show him by the help of glasses still more and 
more of these fixed lights, and to beget in him an appre- 
hension of their inconceivable numbci*s, and those im- 
mense spaces that lie beyond our reach and even out 
imagination : One needs hut to do this (continues our 
author), and explain to him such things as arc now 
known almost to every body ; and by it to show, that 
it the woild be not infinite, it is injinito simtlis^ and un*- 
doubtfcdly the work of an Infinite Architect. 



light and beat to ail, and by the law of gravitation to 
bind the whole planets into one system with itself — are 
truths so obvious and so universally acknowledged, as 
to supersede the necessity of establishing them by proof. 
The fair inference tliereibre is, that the solar system and 
all its parts are under the government of owe iVi^e///]gewcf» 
which directs all its motions and all the changes which 
take place among its parts for some wise purposes. To 
suppose it under the government of two or more intel- 



“ But if we would take a view of all the particulars 
contained within that astonishing compass which We have 
thus hastily run over, how would wonders multiply up- 
on us ? Every corner, every part of the world, is as it 
were made up of other worlds. If we look upon this 
our earth, what scope does it furnish for admiration ? 
The great variety of mountains, hills, vallevs, plains, 
rivers, seas, trees, and plants ! The many tribes of dif- 
ferent animals with which it is stocked ; the multifari- 



ligences would be highly unreasonable \ for if these in- 
telligences had equal power, equal wisdom, and the same 
designs, one of them would evidently be superfluous \ 
and if they had equal power and contrary designs, they 
could not be the parents of that harmony which we 
clearly perceive to prevail in the system. 

But the Being capable of regulating the movements 
of so vast a machine, may well be supposed to possess 
infinite power, and to be capable of superintending the 
motions of the universe. That the widely extended sys- 
tem of nature is but one system, of which the several 
parts are united by many bonds of mutual connection, 
lias been shown elsewhere (see Physics), and appears 
daily more and more evident from our progress in phy- 
sical discoveries ; and therefore it is in the highest de- 
gree unreasonable to suppose that it has more than one 
author, or one snpreftie governor. 

Of infinite unity of design apparent In the works of cre- 

power, wis-ation plainly proves the unity of their Author, so do the 
dom, and immensity of the whole, and the admirable adjustment 
of the several parts to one another, demonstrate His 
power and His wisdom. On this subject the following 
beautiful reflections by Mr Wollaston are deserving of- 
the most serious attention. 

* Rcb'gion “ order (.says that able writer*) to prove to any 
of Naiure, one the irrandness of this fabric of the world, one needs 
sect. T. Quiy jQ I, If,, consider the sitn, with that in.support- 
piop. 14. glory and lustre that surrounds it 5 to dcn>onstrate 

its vast distance, magnitude, and heat ; to represent to 
him the chorus of planets moving periodically, by uni- 
form laws, in their several orbits about it 5 guarded 
some of them by secondary planets, and as it were emu- 
lating the state of the son, and probably all posse.ssed by 
proper inhabitants ; to remind him of those surprising 
VoL. XX. Part I. f 



ous inventions and works of one of these, i. e. of uf 
men ; with the wonderful instincts of others, guiding 
them uniformly to what is best for themselves, in situa- 
tions where neither sense nor it.ison could direct them. 
And yet when all the.se (heaven and earth) are survex** 
ed as nicely as they can be by the help of onr unassisted 
senses and of telescopes, we may di.scover by the assist- 
ance of good microscopes, in very small parts of mat- 
ter, as many new wonders as those already disco vertd^ 
new kingdoms of animals, with new and curious archi- 
tecture. So that as our senses and even conception faint- 
ed before in the vast journeys we took in considering 
the exp.anse of the universe, they here again fail us in 
our rescarclies into the principles and minute parts of 
which it is composed. BoiIj the beginnings and the 
ends of things, the least and the greatest^ all conspire 
to hufile us j and which way soever we prosecute our 
inquiries, we still meet with fresh subjects of amaze- 
ment, and frtsli reasons to believe that there are inde- 
finitely more and more behind, that will forever escape 
our eagerest pursuits and deepest penetration. 

“ In this vast assemblage, and amidst all the multifa- 
rious motions by wliicli the several proccs.ses of genera- 
tion and corruption, and the other phenomena of na- 
ture, are carried on, we cannot but observe that there 
are stated methods, as so many forms of proceeding, to 
which tilings punctually and religiously adhere. The 
same causes circumstanced in the same manner produce 
always the same effects; all the species of animals among 
us ai*e made according to one general idea; and so are 
those of plants also, and even of minerals. No new 
species are brought forth or have arisen anywhere j and 
the old are preserved and continued by the old ways. 

It appears, lastly, beyond dispute, that in the part 
X t and 
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Being and and model of the world there is a contrivance for ac- 
Attrilnites coniplishing certain ends. The sun is placed near the 
oi’ God. centre of our system, for the more convenient dispensing 
» of his benign influences to the planets moving about 
him *, the place of the earth’s equator Intersects that of 
her orbity and makes a proper angle with it, in order to 
diversify the year, and create an useful variety of sea- 
sons; and many other things of this kind will be al- 
ways observed, and though a thousand times repeated, 
be meditated upon with pleasure by good men and true * 
philosophers. Who can observe the vapours to ascend, 
especially from the sea, meet above in clouds, and fall 
again after condensation, without being convinced that 
this is a kind of distillation^ in order to clear the water 
of its grosser salts, and then by rains and dews to supply 
the fountains and rivers with fresh and wholesome li- 
quor *, to nourish the vegetables below by showers, which 
descend in drops as from a watering-pot upon a garden ? 
Who can view the structure of a plant or animal, the 
indeflnite number of its fibres and fine vessels, the forma- 
tion of larger vessels, and the several members out of 
them, with the apt disposition of all these *, the means 
contrived for the reception and distribution of nutri- 
ment ; the effect this nutriment has in extending the 
vessels, bringing the vegetable or animal to its full 
growth and expansion, continuing the motion of the se- 
veral fluids, repairing the decays of the body, and pre- 
serving HJe^ Who can take notice of the several facul- 
ties of animals, their arts of saving and providing for 
themselves, or the ways in which they are provided for 5 
the uses of plants to animals, and of some animals to 
others, particularly to mankind 5 the care takea that 
the several species should be propagated, without confu- 
sion, from their proper seeds*, the strong inclination 
planted in animals for that purpose, the love of their 
young and the like, — Who (says cur author) can ob- 
serve all this, and not see a design in such regular- pie- 
ces, so nicely wrought and so admirably preserved ? If 
there were but one animal in existence, and it could not 
be doubted but that his eyes were formed that be might 
see with them, his ears that he might hear with them, 
and his fiet to be instruments by which be might re- 
move himself from place to place ; if design and contri- 
vance can be much less doubted, when the same things 
are repeated in the individuals of all the tribes of ani- 
mals j if the like observations be made with respect to 
vegetables and other things j and if all these classes of 
things, and much more the individuals comprehended 
under them, be inconceivably numerous, as most un- 
questionably they are-:— one cannot but be convinced, 
from what so plainly runs through the nobler parts of 
die visible world, that not only they^ but other things, 
even those that seem to be less noble, have their ends 
likewise, though not always perceived by capacities Ur 
mited like ours. And since we cannot, with (be epi- 
cureans of old, suppose the parts of matter to have con- 
among themselves this wonderful form of a world, 
to have taken by agreement each its respective post, 
%nd then to have pursued in conjunction constant ends 
by certain methods and measures concerted, there must 
he some other Being, whose wisdom and power are equal 
|o such a mighty work as is the structure and preser- 
vation of the world. There roust be some Almighty 
Mind who modelled and preserves it j lays the causes 
of things so deep 5 prescribes theni; such uniform and 
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Steady laws 5 destines and adapts them to certain pur- Bduzsnd 
poses ; and makes one thing to fit and answer another Auribuies 
so as to produce one harmonious whole. Yes, . . 



> produce 1 

These are thy glorious works, Parent of good ! 

Almighty, thine this universal frame. 

Thus wondrous fair j Thyself how wondrous then! 

How wondrous in wisdom and in power !” ^ 

But the GOODNESS of God is not less conspicuous ingo^,^,,s^ 
his works than His power or His wisdom. Contrivance 
proves design, and the predominant tendency of the 
contrivances indicates the disposition of the designer. 

“ The world (says an elegant and judicious writer •) « BrPofcy. 
abounds with contrivances, and all tlie contrivances in 
it with which we are acquainted are directed to benefi- 
cial purposes. Evil no doubt exists^ but it is never 
that we can perceive the object of contrivance. Teeth 
are contrived to eat, not to ache ; their aching now and 
then is incidental to the contrivance, perhaps insepara- 
ble from it \ but it is not its object. This is a distinc- 
tion which well deserves to be attended to. In describ- 
ing implements of husbandry, one would hardly say of 
a sickle that it is made to cut the reaper’s fingers, 
though from the construction of the instrument, and the 
manner of using it, this mischief often happens. But 
if he had occasion to describe instruments of torture or 
execution, this, he would say, is to extend the sinews 5 
this to dislocate the joints j this to break the bones^^ 
this to scorch the soles of the feet. Here pain and mi- 
sery are the very objects of the contrivance. Now no- 
thing of this sort is to be found in the works of nature. 

We never discover a train of contrivance to bring about 
an evil purpose. No anatomist ever discovered a sjrs- 
tem of organization calculated to produce pain and dis- 
ease or, in explaining the parts of the human body, 
ever said, this is to irritate, this to inflame, this duct 
is to convey the gravel to the kiclnevs, this gland to se- 
crete the humour which forms the gout. If by chance 
he came to a part of which he knows not the use, the most 
that he can say is, that to him it appears to be useless: 
no one ever suspects that it is put there to incommode,, 
to annoy, or to torment. If God had wished our mi- 
sery, he migiit have made sure of his purpose, by form- 
ing our senses to be as many sores and pains to us as 
they are now instruments of gratification and enjoyment j 
or, by placing us among objects so ill suited to our 
perceptions as to have continually oflfended us, instead 
of ministering to our refiesbment and delight. He 
might have made, for instance, every thing we tasted 
bitter, every thing we saw loathsome, every thing we 
touched a sting, every smell a stcucli, and every sound 
a discord.” 

Instead of this, all our sensations, except such as arc 
excited by what is dangerous to our health, are plea- 
sures to us : The view of a landscape is pleasant ; the 
taste of nourishing food is pleasant *, sounds not too loud 
are agreeable, while musical sounds are exquisite*, and 
scarcely any smells, except such are excited by effluvia' 
obviously pernicious to the bram, are disagreeable j 
while some of them, if not too long indulged, are de- 
lightful. Our lives are preser\’cd and the species is con- 
tinued by obeying the impulse of appetites; of which 
the gratification is exquisite when not repeated too fre- 
quently, to answer the purposes of the Author of our 
being, Since, then, God. has called forth his consom-- 

mate- 
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Beinpnn:! n ale Wisdom lo contrive and provide for our happiness, 
Attribatc» and has made those things urbich are necessary to our 
^ of C oJ. existence and the continuance of the race sources of our 
' greatest sensual pleasures, urho can doubt but that be- 
nevolence is one of his attributes ; and that, if it 
were not impious to draw a comparison between them, 
it is the attribute in which he himself most delight- 
cth ? 

But it is not from sensation only that we may infer 
the benevolence of the deity : He has formed us with 
minds capable of intellectual improvement, and he has 
implanted iu the breast of every man a very strong de- 
sire of adding to his knowledge. This addition, it is 
true, cannot be made without labour ; and at first the 
requisite labour is to most people irksome : but a very 
short progress in any study converts what was irksome 
into a pleasure of the most exalted kind ; and he who 
by study, however intense, enlarges his ideas, experien- 
ces a complacency, which, though net so poignant per- 
haps as the pleasures of the sensualist, is such as endears 
him to himself, and is what be would not exchange for 
any thing else which this world has to bestow, except 
the still sweeter complacency arising from the conscious- 
ness of having discharged his duty. 

That the practice of virtue is attended with a pecu- 
liar pleasure of the purest kind, is a fact which no man 
has ever questioned, though the immediate source of 
that pleasure has been the subject of many disputes. He 
who attributes it to a moral sense, which instinctively 
points out to every man his duty, and on the perfor- 
mance of it rewards him with a sentiment of self-appro- 
bation, roust of necessity acknowledge benevolence to 
be one of the attributes of that Being who has so con- 
stituted the human mind. That to protect the inno- 
cent, relieve the distressed, and do to others as we would 
in like circumstances wish to be done by, fills the breast, 
previous to all reflection, with a holy joy, . as the com- 
mission of any crime tears it with remorse, cannot in- 
deed be controverted. Many, however, contend, that 
this joy and this remorse spring not from any moral in- 
stinct implanted in the mind, but are the consequence 
of early and deep-rooted associations of the practice of 
virtue with the hope of future happiness, and of vice 
with tha dread of future misery. On the respective me- 
rits of these two theories we shall not now decide, but 
only observe, that they both lead with equal certainty 
to the benevolence of the Deity, who made ns capable 
of forming associations, and subjected those associations 
to fixed laws. This being the case, the moral sense, 
with all its instantaneous eflects, affords not a more con- 
vincing proof of his goodness, than that principle in our 
nature by which remote circumstances become so linked 
together, that the one circumstance never occurs with- 
out bringing the other also Into view. It is thus that 
the pleasing complacency, which was perhaps first ex- 
cited by the hopes of future happiness, comes in time to 
be so associated with the consciousness of virtuous con- 
duct, the only thing entitled to reward, that a man ne- 
ver performs a meritorious action without experiencing 
the most exquisite, joy diffused through his mind, though 
his attention at that instant may not be directed either 
to heaven or futurity. Were we obliged, before we 
could experience this joy, to estimate by reason the me- 
rit of every individual action, and trace its connection 
to heaven and fului'c hippiness through a long train of 
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intermediate reasoning, we should he in a gnat me- and 
sure deprived of the present reward of virtue j and Aunbuiii 
therefore this associating principle contributes much Of G od, 
to our happiness. But the benevolence of a Be- * 
ing, who seems thus anxious to furnish us with bclh 
sensual and intellectual enjoyments, and who has made 
our duty our greatest pleasure, cannot be questioned*, 
and therefore we must infer, that the Author of Nature 
wishes the happiness of the whole sensible and inlelligeut 
creation. 

To such reasoning as this in support of the Divine objeuLons. 
Benevolence m*any objections have been made. Some 
of them appear at first sight plausible, and are apt to 
stagger the faith of him who has bestowed no time on 
the study of that branch of general science which is cal- 
led physics ('see Physics). To omit these altogether in 
such an article as this might be eonstrued into neglect ; 
while it is certain that there is in them nothing wor- 
thy the attention of that man who is qualified either to 
estimate their force, or to understand the arguments by 
which they have often been repelled. 

It has been asked, Why, if the Author of Nature he 
a benevolent Being, are we necessarily subject to pain, 
diseases, and de.alii ? The scientific physiologist replies, 

Because from these evils Omnipotence itself could not 
in our present state exempt us, but by a constant series .^1 
of miracles. He who admits miracles, knows likewise answered, 
that mankind were originally in a state in which they 
were not subject to death j and that they fell under its 
dominion through the fault of their common progeni- 
tors. But the fall and restoration of man is the great 
subject of revealed religion \ and at present we are dis- 
cussing the question like philosophers who have no other 
data on which to proceed than the phenomena of na- 
ture. Now we know, that as all matter is divisible, 
every system composed of it must necessarily be liable to 
decay and dissolution \ and our material system would 
decay and be dissolved long before it could serve the 
purposes of nature, were there not methods contrived 
with admirable wisdom for repairing the waste occasion- 
ed by perpetual friction. The body is furnished with 
diflerent fluids, which continually circulate through it 
in proper channels, and leave in their way what is ne- 
cessary to repair the solids. These again aie supplied by 
food ab extra; and to the whole processes of digestion, 
circulation, and nutrition, the air we breath is absolute- 
ly necersary. But as the air is a very heterogenous 
fluid, and subject to violent and sudden changes, it is 
obvious tiiat these changes must aflecl the blood, and by 
consequence the whole frame of the human body. The 
air indeed in process of time consumes even marble it- 
self ; and therefore we cannot wonder that as it is in 
one state the parent of health, it should in another be 
the source of disease to such creatures as man and other 
terrestrial animals. Nor could these consequences he 
avoided without introducing others much more deplo- 
rable. The world is governed by general laws, without 
which there could he among men neither arts nor sci- 
ences ; and though laws diflerent from those by which 
the system is at present governed might perhaps have 
been established, there is not the smallest reason to ima- 
gine that they could on the whole have been belter, or 
attended with fewer inconveniences. As long as wo 
have material and solid bodies capable of motion, liable 
to resistance firom other solid bodies, supported by food, 
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Sickness, 
pain, and 
the dread 
of death 
. Berve good 
purposes. 



Being and subject to the agency of the air, and divisible, they must 
Attributes necessarily be liable to pain, disetise, corruption, and 
, death, and that too by the very influence of those laws 

which preserve the order and harmony ot the universe. 
Thus gravitation is a general law so good and so neces- 
sary, that were it tor a moment suspended, the world 
would Instantly fall to pieces ; and yet by means ot this 
law the man must inevitably he crushed to death on 
whom a towei' shall chance to tumble. Again, the at- 
traction of cohesion is a general law, without which it 
docs not ajipear that any corporeal system could pos- 
sibly exist; it is by this law too, or a modlticHtioii ot it, 
that the glands and lacteals ot the human body extract 
from the blood such particles as are necessary to nourish 
the solids j and yet it is by means ot the very same mo- 
dification of the very same law that a man is liable to 
be poisoned. 

Although the human body could not have been pre- 
served from dangers and dissolution but by introducing 
evils greater on the whole than those to which it is now 
liable, why, it has sometimes been asked, is every dis- 
order to which it is subject attended with sickness or 
with palu ? and why is such a horror of death implanted 
in our breasts, seeing that by the laws of nature death 
is inevitable ? We answer, That sickness, pain, and the 
dread of death, serve the very best purposes. Could a 
man be put to death, or have his limbs broken without 
feeling pain, the human race had long ago been extinct. 
Felt we no uneasiness in a fever, we should be insensible 
of the disease, and die before we suspected our health to 
be impaired. The horror which generally accompanies 
our reflections on death tends to make us more careful 
of life, and prevents us from quitting this world rashly 
when our alfairs'prosper not according to our wishes.- It 
is likewise an indication that our existence does not ter- 
minate in this world *, for our dread is seldom excited 
by the prospect of the pain which we may sufler when 
dying, but by our anxiety concerning what we may be 
doomed to sulfer or enjoy in the next stage of our exist- 
ence *, and this anxiety tends more perhaps than any 
thing else to make us live while we are here in such a 
manner as to ensure our happiness hereafter. 

Thus from every view that we can take of the works 
and laws of God, and even from considering the objec- 
tions which have sometimes been made to them, we are 
compelled to acknowledge the benevolence of their Au- 
thor. We must not, however, suppose the Divine be- 
nevolence to be a fond afl'ection like that which is called 
benevolence among men. All human aflecilons and 
passions originate in our dependence and wants ^ and it 
has been doubted whether any of them he at first disin- 
terested (see Passion) : but he to whom existence is 
essential cannot be dependent j he who is the Author of 
every thing can feel no want. The Divine benevolence 
therefore must be wholly disinterested, and of course 
free from those partialities originating in self-love, which 
are alloys in the most sublime of human virtues. The 
most benevolent man on earth, though he wishes the 
happiness of every fellow-creature, has still, from the 
ties of blood, the endearments of fiieudsliip, or, perhaps 
. from a regard to his own interest, some particular fa- 
Tkedwme yourites whom, on a competition with others, he would 
lencJ^oin- ^‘^I’tainly prefer. But the equal Lord of all can have 
cideut with particular tavouriles. His benevolence is therefore 
justice. coincident with justice j or, that which is called divine 
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justice f is only benevolence exertingitself in a particular Being »nd 
manner for the propagation of general felicity. When 
God prescribes laws for regulating the conduct of his . 

intelligent creatures, it is not because be can reap any 
benefit from their obedience to those laws, but because 
such obedience is necessary to tlieir own happiness^ and 
when he punishes the transgressor, it is not because in 
his nature there is any disposition to wliich the prospect 
of such punishment can aflord gratification, bnt because 
in the government of tree agents punishment is neces- 
sary to reform the criminal, and to intimidate others 
from committing the like crimes. ^ ^ 

The essence of this sell-existent, all-powerful, 
ly wise, and perfectly good Being, is to us wholly 
comprehensible. That it is not matter, is shown by the 
process of argumentation by which we have proved it to 
exist: hut what it is we know not, and it would be im- 
pious presumption to inquire. It is sufficient for all the 
purposes of religion to know that God is somehow or 
other present to every part of his work ; that existence 
and every possible perfection is essential to him y and 
that he wishes the happiness of all his creatures. From 
these truths we might proceed to illustrate the perpetual 
superintendance of his providence, both general and par- 
ticular, over every the minutest part ot the universe . 
but that subject has been discussed in a separate article j 
to wliici), therefore, we refer the reader. (See Provi- 
dence). We shall only observe at present, that the 
manner in which animals are propagated aftoids as com- 
plete a proof of the constant superintendance of divine 
power and vvisdom, as it does ol the immediate exertion 
of these faculties in the formation of the parent pair of 
each species. For were propagation carried on by ne- 
cessary and mechanical laws, it is obvi9Us, that in every 
age there would be generated, in each species of aiii* 
mals, the very same proportion of males to females -35 

there was in the age preceding. On the other 
dld generation depend on fortuitous mechanism, it ** to hi* 

conceivable hut that, since the beginning of the world, 
several species of animals should in some age have gene- 
rated nolhing hut nvdeSy and others nothing but fe- 
males and that of course many species would have been 
long since extinct. As neither of these cases has ever 
happened, the pres; rvation of the various specie • of ani- 
mals, by keeping up constantly in the world a due, 
though not always the same, proportion between the 
sexes of male and female, is a complete proof of the 
superintendance of Divine providence, and of that say- 
ing of the apastle, that it is “ in God we live, move, 
and have our being.” 

Sect. II. Of the Duties and Sanctions of Natural Be- 
hgion. 

From the short view that we have taken of the di- lleverese® 
vine perfections, it is evidently our duty to reverence 
our minds the self-existent Being to whom they God. 

This is indeed not only a duty, but a duty ol which no 
man who contemplates these perfections, and believes 
them to be real, can possibly avoid the performance. 

He who thinks irreverently of the Author ol nature, 
can never have considered seriously the power, the wis- 
dom, and the goodness, displayed in his works j lor 
whoever has a tolerable notion of these must be con- 
vinced, that he who performed them has no impen’ec- 

tioD 5 
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Sanctions involves not a contradiction *, that his knowledge is in- 
tuilive, and free from the po.ssibility of error j and that 
■ ^ - « his goodness extends to all without partiality and witli- 

unt any alloy of selfish design. This conviction must 
make every man on whose mind it is impressed ready 
to prostrate himself in the dust before the Author of his 
being ; who, though infinitely exalted above him, is the 
source of all his enjoyments, constantly watches over 
him with paternal care, and protects him from number- 
less dangers. The sense of so many benefits mast ex- 
cite in his mind a sentiment of the liveliest gratitude to 
him from whom they are received, and an ardent wish 
2^ for their continuance. 

Of whom WbHe silent gratitude and devotion thus glow in the 
no positive breast of the contemplative man, he will he careful not 
to form even a mental image of that ail-perfect Bblng 
to whom they are directed. He knows that God is not 
material ; that he exists in a manner altogether incom- 
prehensible ^ that to frame an image of him would he 
to assign limits to what is infinite *, and that to attempt 
to form a positive conception of him would be impiously 
to compare himself with his Maker. 

The man who has any tolerable notion of the pcrfec- 
of*^ Supreme Being will never speak lightly of 

and * him, or make u.se of his name at all hut on great and 
solemn occasions. He knows that the terms of all lan- 
guages are inadequate and improper, when applied di- 
rectly to him who has no equal, and to whom nothing 
can he compared j and therefore he will employ these 
terms with caution. Wlicn he speaks of his mercy and 
compassion, he will not consider tlicm as foelings wring- 
ing the heart like the mercy and compassion experienced 
by man, but as rays of pure and disinterested benevo- 
lence. ^VIlen he thinks of the stupendous system of 
nature, and hears it, perhaps, said that God formed it 
for his own glory, he will reflect that God^is so infinite- 
ly exalted above all his creatures, and so perfect in him- 
self, that he can neither take pleasure in their applause, 
nor receive any accession of any kind from the existence 
of ten thousand worlds. The immense fabric of nature 
therefore only displays the glory or perfections of its 
Author to us and to other creatures who have not fa- 
39 culties to comprehend him in himself, 
wkatn When the contemplative man talks of jerr///g God, 
ho does not dream that his services can Increase the di- 
him.* ** vine felicity j but means only that it is his duty to obey 
the divine laws. Even the pronoun He, when it refers 
to God, cannot he of the same import as when it refers 
to man ; and by the philosopliical divine it will seldom be 
used hut with a mental allusion to this obvious distinction. 

As the man who daily venerates the Author of his 
being will not sp. ak of him rn trivial occasions, so will 
he he still further from calling upon him to witness im- 
pertinences and falsehood (see Oath). He will never 
mention his name hut with a pause, that he may have 
time to reflect in silence on his numberless perfections, 
and on the immense distance between him.self and the 
Being of whom he is speaking. The sliglittst reflection 
will convince him that the world with all that it con- 
tains depends every moment on that God who formed 
it *, and this conviction will compel him to wish for the 
divine protection of himself and lii.s friends from all dan- 
gers and misfortunes. Such a wish is in effect a prayer, 
and will always be accompanied with adoration, confes- 
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sion, and thanksgiving (see Prayer). But adoration, Daties and 
confessions, supplication, and thanksgiving, constitute Sunctions 
what is called it>or.v/«)7, and therefore the worship 
God is a natural duty. It is the addressing of ourselves . ^ 

as his dependants to him as the supreme cause and go- 
vernor of the W'orld, w'ith acknowledgements of wliat 
we enjoy, and petitions for what we really want, or he 
knows to be convenient for os. As if, ex. gr. I should 
in some humble pnd composed manner (says Mr Wol- 
laston) pray to that “ Almighty Being, upon whom de- 
pends the existence of the world, and by whose provi- 
dence I have been preserved to this moment, and en- Di?ine wor-' 
joyed many undeserved advantages, that he would gra- ship a natu- 
ciously accept my grateful sense and acknowledgements 
of all his beneficence towards me ; that he would deli- 
ver me from the ev 41 consequences of all my transgres- 
sions and follies ; that he \vould endue we with such dis- 
positions and powers as may carry me innocently and 
safely through all future trials, and may enable me on 
all occasions to behave myself conformably to the laws 
of reason piously and wisely ; that He would suffer 
no being to injure me, no misfortunes to befal me, 
nor me to hurt myself by any error or misconduct of my 
own : that he would vouchsafe me clear and distinct 
perceptions of things ; with so much health and prospe- 
rity as may be good for me 5 that I may at least pass 
my time in peace, with contentment and tranquillity of 
mind^ and that having faithfully discharged my duty to 
my family and friends, and endeavoured to improve my- 
self in virtuous habits and useful knowledge, I may at 
last make a decent and happy exit, and find myself in 
some better state.” 1 

That an untaught savage would be prompted by r/7- 
sf/uct to address the Supreme Being in such terms as 
this, we are so far from thinking that to us it appears 
not probable that such a savage, in a state of solitude, 
would he led by instinct to suppose the existence of 
that Being. But as soon as the being and attributes 
of God were, by whatever means, made known to man, 
every sentiment expressed in this prayer must necessa- 
rily have been generated in his mind 5 for not to he sen- 
sible that we derive our existence and all our enjoyments 
from God, is in t fleet to deny his being or his provi- 
dence j and not to feel a wish that he would give us 
what we want, is to deny either his goodness or his 
power. 

The worship of God therefore is a natural duty re- 
sulting from the contemplation of his attributes and 
a sense of our own dependence. But the reasoning 
which has led us to this conclusion respects only pn~ 
rate devotion; for it is a question of much or 

difficulty, and far enough from being yet determined, not is pub- 
whether public worship be a duly of that religion lie woi ship 
which can with any propriety he termed natural. Mr 
Wollaston indeed positively affirms that it is, and 
deavours to prove his position by the following argu- 
ments. 

“ A man (says he) may be considered as a member Ar^^umenU- 
of some society ; and as stick he ought to worship God*‘‘>‘^ 
if he has the opportunity of doing it, if there be proper 
prayers used publicly to which he may resort, and if his 
health, &c. permit. Or the society may be considered 
as one body, that has common interests and concerns, 
and as suck is obliged to wor.sliip the Deity, and offer 
one prayer. Besides, th^ re are many who know not, of 

themselvea* 
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loot SO much as 
are; and couse- 

^ where they raay 

e.igion, suitable prayers read to them, and be guided iu 

their devotions. And further, towards the keeping 
mankind in order, it is necessary there should be some 
religion professed, and even established, which cannot 
be without public worship. And were it not for that 
sense of virtue which is /)/7wr//?G//y preserved (so far as it 
is preserved) by natiori^al forms and habits of religion, 
men would soon lose it o//, run wild, prey upon one ano- 
ther, and do what else the worst of savages do.” 

These are in themselves just observations, and would 
•come with great force and propriety from the tongue or 
pen of a Christian preacher, who is taught by revelation 
that the Master whom he serves has commanded bis 
followers “ not to forsake the assembling of themselves 



Duties and themselves how to pray j perhaps cai 
Sanciionii read. These must be taken as they 

of Natural „n«ntlv .ind nio nnnnt ntt>t 



and in every civilized country, to provide foi the main-Datici and 
tenance of the national worship. But this practice has SancUoni 
taken its rise, not from the deductions of reason, but Nataral 
either from direct revelation, as among the Jews and ■ ^ 
Christians ^ or from tradition, which had its origin in 
some early revelations, as among the more enlightened 
Pagans of ancient and modern times. 

We hope none of our readers will imagine that we 
mean, in any degree, to call in question the fitness or 
the duty of public worship. This is far from our in- 
tention ‘y but while we are convinced of the importance 
and necessity of this duty, we do not apprehend that 
we lessen its dignity, or detract from the weight of al- 
most universal practice, by endeavouring to derive that 
practice from its true source, which appears to us to be 
not human reason, but divine revelation. ^ 

But whatever doubts may be entertained with respect The prac- 



together,” and has promised, ** that if two of them shall 
agree on earth as touching any thing that they shall 
ask, it shall be done for tben\ of his Father wlio is in 
heaven.” As urged by such a man, and on such grounds, 
they would serve to show the fitness of the divine com- 
mand, and to point out the benefits which a religious 
obedience to it might give us reason to expect. But 
the. author is here professing to treat of natural religion, 
and to state the duties which result from the mere rela- 
tion which subsists between man as a creature and God 
as his creator and constant preserver. Now, though we 
readily admit the benefits of public worship as experi- 
enced under the Christian dispensation, we. do not per- 
ceive any thing in this reasoniug which could lead a 
pious theist to expect the ^amc benefit previous to all ex- 
perlence. When the autiior thought of national forms 
borrowed and establishments of religion^ he certainly lost sight of 
from rtvc- his proper subject, and, as such writers are too apt to do, 
atioa. comprehended under tlie religion of nature what belongs 
only to that which is revealed. Natural religion, in the 
proper sense of the words, admits of no particular forms^ 
and of no legal establishment. Private devotion is ob- 
viously one of its duties, because sentiments of adoration, 
confession, supplication, and thanksgiving, necessarily 
spring up in the breast of every man who has just no- 
tions of God and of himself : but it is not so obvious 
that such notions would Induce any body of men to meet 
at staled times for the purpose of expressing their devo- 
tional sentiments in public. Mankind are indeed social 
beings, and naturally communicate their sentiments to 
each other*, but we cannot conceive what should at first 
have led them to think that public worship at stated 
times would be acceptable to the self-existent Author of 
the universe. In case of a famine, or any other calami- 
ty In which the whole tribe was equally involved, tliey 
might speak of it to each oilier, inquire into its cause, 
and in the extremity of their distress join perhaps in one 
fervent petition, that God would remove it. In the 
same manner they might be prompted to pour fortli oc- 
casional ejaculations of public gratitude for public nier- 
^its i but it does not follow from these incidental occur- 
rences that they would be led to institute times and 
places and forms of national worship, as if they believed 
the omniscient Deity more ready to bear them in public 
than in private. 1 hat the appointment of such times 
and forms and places is beneficial to society, experience 
teaches us *, ami therefore it is the duty, and has been 
-tile practice, of the supreme magistrate, in every age 



to the origin of public worship, there can be none as toticeofTir- 
the foundation of moral virtue. Beason clearly 
it to be the will of our Maker, that each individual 
the human race should treat every other individual as, in 
similar circumstances, he would expect to be treated 
himself, ll is thus only that the greatest sum of human 
happiness can be produced (see Moral Philosophy, 

N" 17. and 135O > for were all men temperate, sober, 
just in their dealings, faithful to their promises, chari- 
table to the poor, &c. it is obvious that no miseries 
would he felt on eaith, but the few which, by the laws 
of corporeal naturei unavoidably result from the union 
of our minds with systems of matter. But the design of 
God in forming Kentient beings was to communicate to 
them some portion, or rather some resemblance, of that 
felicity which is essential to himself j and therefore every 
action which in its natural tendency co-operates with 
this design must be agreeable to him, as every action of 
a contrary tendency must be disagreeable. 

From this reasoning it follows, that we are obliged 
not only to be just and beneficent to one another, but 
also to abstain from all unnecessary cruelty to inferior 
animals. That we have a right to tame cattle, and eni- Cruelty !• 
ploy them for the purposes of agriculture and other arts the inferior 
where strength is required, is a position which we 
lieve has seldom been controverted. But if it is the in-““* 
tention of God to communicate a poition of happiness to 
all his creatures endowed with sense. It is obvious that 
we sin against him tvhen }jve subject even the horse or the 
ass to greater labour than he iaable to perform j and this 
sin is aggi'avated when from avarice we give not the ani- 
mal a sufficient quantity of food to support him under the 
exertions which we compel him to make. That it is our 
duty to defend ourselve.s and our property from the rava- 
ges of I>easts of prpy, and that we may even exterminate 
such beasts from the country in which we live, are truths 
which cannot be questioned y but it has been the opinion 
of men, eminent for wisdom and learning, that we have 
no right to kill an ox or a sheep for food, but in conse- 
quence of the divine permission to Noah recorded in the 
ninth chapter of the bock of Genesis. Whether this 
opinion be well or ill founded we shall not positively de- 
termine, though the arguments on which it rests are of 
such a nature as the reasoners of the present day would 
perhaps find It no easy task to answer ; but It cannot 
admit of a doubt, that, iu killing such ‘animals, we are, 
in duly to thetr Creator and ours, bound to put them to 
the least possible pain. If this be grantc d, it is still more 

evident 
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Datiei anJ evIJcnt that we act contrary to the divine will when we 
Sanctions torture and put to death such animaU as are confessedly 
ReliK.r o«*^elves, or to any thiii|r on which the 

% -> corafoi ts of life are known to depend. We are indeed 

far from being convinced with the poet, that insects and 
reptiles “in naortal sufferance feel as when agiant diesj” 
but their feelings on that occasion are certainly such, as 
that, when we wantonly inflict them, we thwart, as far 
as in our power, the benevolent purpose of the Creator 
in giving them life and sense. Let it be observed too, 
that the man who practises needless cruelty to the brute 
creation is training up his mind for exercising cruelty 
towards his fellow-creatures, to his slaves irhe have 
any, and to his servants j and, by a very quick progress, 
to all who may be placed beneath him in the scale of 
society. 

Such are the plain duties of natural religion ; and if 
they were universally practised, it is evident that iher 
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would be productive of the greatest happiness which 
mankind could enjoy in this world, and that piety and 
virtue would be their own reward. They are however 
far from beinguniversallypractised j andthe consequence 
IS, that men are frequently raised to aflauence and power 
by vice, and sometimes sunk into poverty by a rigid ad- 
herence to the rules of virtue. 

This being the case, there can be no question of 
greater importance, while there are few more difficult 
to be answered, than, “ What are the sanctions by which 
natural religion enforces obedience to her own laws 
It Is not to be supposed that the great body of mankind 
should, without the prospect of an ample reward, prac- 
tise virtue In those instances In which such practice would 
be obviously attended with injury to themselves ; nor 
does It appear reasonable in any man to forego present 
enjoyment, without the well-grounded hope of thereby 
securing to himself a greater or more permanent enjoy- 
Natural re- ment in reversion. Natural religion therefore, as a Vs- 

Riipnnnfr fko i* i 



beany proof of that doctrine’s being the deduction ofDuUc. and 
human reasoning. The popular belief of Paganism, both Sanction, 
ancient and modern, is so fantastic and absurd, that it of Nataral. 
could never have been rationally inferred from what na- 
ture teaches of God and the soul. In the Elysium of /g ^ 
the Greek and Roman poets, departed spirits were vi-not tie off. 

? to mortal eyes j and must therefore have been»Pri“gof 
clothed with some material vehicle of sufficient density 
to reflect the rays of light, though not to resist the hd-. 
man touch. In the mythology of the northern nations, 
as deceased heroes are represented, as eating and drink- 
mg, they could not be considered as entirely divested df 
matter J and in every popular creed of idolatry, future 
rewards were supposed to be conferred, not for private 
virtue, but lor public violence, on heroes and conquerors 
and the destroyers of nations. Surely no admirer of what 
IS now called natural religion will pretend that these are 
part of Its doctrines ; they are evidently the remains of 

some nrimAViil j ^ t ... 



, " . . uierciore, as a sys- 



iUeridence, ’ V ‘''•‘“''•^•»icviuencp,inieiligiUle 

or a future ordinary capacity, of the immortality of the soul 

.tatc or at least of a future .state of rewards and punishments! 

1 hat It docs afford this evidence, is strenuously main- 
lined by some deists, and by many philosophers of a dif- 
terent description, who, ihongh they profess Christianity 
seem to have some unaccountable dread of being decei- 
ved by their bibles in every doctrine which cannot be 
supported by pliilosophical reasoning. 

The g«e- . argument made u.se of to prove that the 

ral expec- mimortality of the soul is among the doctrines of natu- 
tauon of a ral religion, is the universal belief of all nge.s and na- 
Bturestate, t,ons that men continue to live in some other state aftei^ 
death has separated their souls from their bodies. “ Quod 
SI omnium consensus nature vox est: omnesque, qui ubi- 
que sunt, coasentiunt esse allquid, quorl ad eos pertineat 
qui vita ce.sserint: nobis quoqne idem existimandum est: 
ct 81 , quorum aut ingenio, aut virtute animus excellit 
cos arbitramur, quia natura optima sunt, cernere nafurm 
viiumaxime: verisimlle est^cumoptimusquisquemaxime 
posteriiaii serviat, esse aliquid, enjus is post mortem sen- 
sum sint liabiturus. Sed ut deos esse natura opinamur, 
qualesque sint, ratione cognoscimus, sic permanere ani! 
♦Cicw. arbitramur consensu nationum omnium 

Tu.e <iicu. ^ argument for the truth of the doc- 

i ‘it through whatever channel men may have received 
It, we readily acknowledge but it appears not to us to 
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some primeval tradition obscured and corrupted in its 
long progress through ages and nations. 

1 he philasophers of Greece and Rome employed much Opinion 
lime and great talents in di-'quhsitions concerningthe hu- 
rnan soul and the probability of a future .state ; and 
the genuine conclusions of natural religion on this sub- aZ'ore""' 
look f naturally «ate. 

look lor them .n the .vnt.ngs of those men whose ce- 

nius ami virtues ilid honour to huniaii nature. Yet it is 
a fact, that the philosophers held such notions concern- 
tng the substance ot the soul and its state after death a. 

Muld afford no rational support to suffering virtue, face 
Metaphysics, Part III chap. 4 ). .Socrates is indeed 
an exception. Conhniiig himself to the study of ethics, 
that excellent persen inferred by the common moral ar! 

^mens(seeMoRALP(m.osoPHV,N“ 23 J_j 46 .),tbat 

the reality of a luture state of rewards and punllimeuts 
IS in the highest degree probable. He was not, however, 
at all times absolute v convinced of lUU important truth 
for a httle before his death he said to some who were 



•I, . iravc tins world, and 

ye are still to cont.qne in it ; which of us have the bet- 

ter part alintled us, God onlv knows And auain ^ pl,i ■ 

at the end of his most admliTiI discourse concernimr the’ 

immortality ol the soul, delivered at a time when he ®®*'- 
must have been serious, he said to his friends who came 
o pay then- last visit, “ I would have you to know that 
1 have great hopes that I am now going into the cnni- 
panyof good men; yet I would not be too peremptory 
and confident coniu rning it*K” ^ p/ # • 

sneM*n ^'' 1 ?'^’ P®''>»ps •I'C most re- f’Aarf-’’ 

.peclable of all the philosophers of antiquity j and he 

seem, to have studied this great question with oncom' 
mon care: yet what were his conclusions? After retail 
ing the opintons of various sages of Greece, and sliowiirj • 

Hiat some held Me soul to he the //«rr<; others, iht 
^'•'"■"•• “'•‘ers, the breath ; 

on!’ h“i -r -"“‘I'®'-, "'at invas nandn^r; 

ooe, that It was mthing at all ; and another, that it was ' 
a ceriMn quintessence without a mirae, but which micht 
properly be called dlA>xi»—he gravely adds, “ Harnm 
senten .arum qute vera sit, Deus allquis^viderit : que"^ 
risim.llima, ma^a qoeslio estj." He then proceeds to f Ta,c 
ps^btsown opmions wl.ichwas, that ihe. soul was par" ... 

lo us who know liy other evidence that the soul is 
imaiortal,,aDd that there will he a future state in which 

aU. 
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Duties and all the obliquities of* the present shall be made straight, 
Sanctions the argument drawn from the moral attributes of Ood, 
orNutuml unequal distriliution of the good things of this 

life, appears to have the force of demonstration, el 
none of us will surely pretend to say that his powers of 
reasoning are greater than were those of Socrates and 
Cicero : and therefore the probability is, that had we 
been like them destitute of the light of revelation, we 
should have l)cen disturbed by the same doubts, and have 
said with the latter^ on reading the arguments of the 
former as detailed by Plato, “ Nescio quomodo, dum 
lego, assenllor : cum posul librom, et meciim ipse de 
immortalitate animoiirra cOBpi cogltare, assensioilla ela- 
biturt.” 

No one, we hope, will suspect us of an impious at- 
tempt to weaken the evidence of a future stale. God 
forbid ! The exjiectatlon of that state is the only sup- 
sliould have P 0 ‘ ^ of and religion j and We think the argu- 

doubted meats we have stated el>ewhere, and referred to on the 
like them, present occasion, make the reality of it so highly pro- 
bable, that, though there were rto other evidence, he 
would act a very' foolish part who should confine his at- 
tention wholly to the present life. But we do not ap- 
prehend that we can injure the cause either of virtue or 
of religion, by confessing^ that those arguments which 
left doubts in the minds of Socrates and Cicero appear 
not to us to have the force of comphtc demonstration of 
that life and immortality which bur Saviour brought 
to light through the gospel. 

y^atural rc- Were the case, however, otherwise 5 were the argu- 
Ugiou has ments which the light of nature alTords for the immor- 
no means tality of the human soul as convincing as any gcometri- 
micUh ^ cal demonstration — natural religion would still he defec- 
ihe Dcity^ > because it points out no method by which such as 
to sinners, have ofl'ended God may be restored to liis favour and 
to the hopes of happiness which by their sin they had 
lost. That he who knows whereof we are made would 
show himself placable to sinners, and that he w'ould find 
some way to be reconciled, might perhaps he reasonably 
inferred from the consideration of his benevolence dis- 
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played in his works. But when tre come to inquire Duiirc snd 
more particularly /mu we are to be reconciled, and SancUoni 
whether a propitiation will he required, nature stops 
short, and expects with impatience the aid of some par- ■ « 

ticular revelation. That God will receive returning 
sinners, and accept of repentance instead of perfect obe- 
dience, cannot be certainly known by those to whom he 
has not declared that he will. For ihougli repentance 
be the most probable, and indeed the only mean.s of re- 
conciliation which nature suggests 5 yet whether he, 
who is of purer eyes than to hchbid iniquity, xvill not re- 
quire something further before he restores sinners to the 
privileges which they have forfeited, mere human rea- 
son has no way of discovering. From nature therefore 
arises no sufficient comfort to sinners, hut anxious and 
endless solicitude about the means of appeasing the 
Deity. Hence those different ways of sacrificing, and 
those numberless superstitlonswhich overspread the hea- 
then w’orld, hut which were so little satisfactory to the 
wiser part of mankind, that, even in those days of dark- 
ness, the philosophers frequently declared that, in their 
opinion, those rites and oblations could avail nothing to- 
wards appeasing the wrath of an offended God, or mak- 
ing their pravers acceptable to him. Hence Socrates 
and one of his disciples are represented by Plato t ^%\^AkihU 
expecting a person divinely commissioned to inform them •• 
whether sacrifices be acceptable to the deity, and as re- 
solving to offer no more till that person’s arrival, which 
they piously hoped might be at no great distance. p 

This darkness of the pagan w'orld is to us who live These 
under the sunshine of the gospel happily removed by the doul^u re- 
various revelations contained in the scriptures of the 91 *^ 
and New Testament's. These taken together 
such a display of providence, such a system of doctrines, 
and such precepts of practical wisdom, as the ingenuity 
of man could never have discovered. The Christian, 
with the scriptures in his hands, can regulate his con- 
duct by an infallible guide, and rest his hopes on the 
surest foundation. These scriptures it is now our busi- 
ness to examine. 



PART II. OF REVEALED THEOLOGY. 



'Mauy pre- IN every civilized country the popular system of 
reTcla\iwi claimed its oilgln from divine revelation. 

’ The Pagans of antiquity had their augurs and oracles ; 
the Chinese have their inspired teachers Confucius and 
Fohi : the Hindoos have their sacred books derived 
from Brahma *, the followers of Mahomet have their 
Koran dictated by an angel *, and the Jews and Chri*- 
tians have the Scriptures of the Old ami New Testa- 
ments, which they believe to have been written by holy 
men of old, who spake and wrote as they were moved 
by the Holy Ghost. 

That the claims of ancient Paganism to a theology 
derived from heaven, as well as the similar claims of the 
Chinese, Hindoos, aud Mahometans, are ill founded, has 
been shown in various articles of this work, (see China, 
Hindostan, Mahometanism, Mythology, and Po-' 
lytheism) ; whilst under the words Religion, Reve- 
lation, and Scripture, we have sufficiently proved 
the divine inspiration of the Jewish and Christian scrip- 
■tures, and of course the divine origin of Jewish and Chri- 



stian theology. These indeed are not two systems of theo- 
logy, hut parts of one system which w’as gradually 
vealed as men were able to receive it; and therefore 
both scriptures must be studied by the Christian divine. are alone 
There is nothing in the sacred volume which it is not true, 
of importance to underetand ; for the whole proceeds 
from the fountain of truth : but some of its doctrines 
are much more important than others, as relating imme- 
diately to man’s everlasting happiness ; and these it has 
been customary to arrange and digest into regular sy- 
stems, called bodies or institutes of Christian theology- 
Could these artificial systems be formed with perlect 
impartiality, they would undoubtedly be useful, for the 
hlble contains many historical details, but remotely re- 
lated to salvation; and even of its most important truths, 
it requires more time and attention than the majority 
of Christians have to bestow, to discover the mutual 
connection and dependence. Coininon 

Artificial systems of theology are commonly divided diviswn*® 
into two great parts, the and the 

and'^ ° 
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Rtvealed and these again are subdivided into many inferior branch- 
Theolo;ry. Under the theoretic part are sometimes classed, 

’ ^ofrniatic theology j which comprehends an entire 

system of all the dogmas or tenets which a Christian is 
bound to believe and profess. The truth of these the 
divine must clearly perceive, and be able to enforce on 
his audience: and hence the necessity of studying what 
is called, 

2. The exegesis, or the art of attaining the true sense 
of the holy scriptures j and, 

3. Hermeneutic theology, or the art of interpreting 
and explaining the scriptures to others ,5 an art of which 
no man can be ignorant who knows how to attain the 
true sense of them himself. 

4. Po/emica/ theology, or controversy j and, 

5. Moral theology, which is distinguisAed from moral 
philosophy, or the simple doctrine of ethics, by teaching 
a much higher degree of moral perfection than the mere 
light of reason could ever have discovered, and adding 
new motives to the practice of virtue. 

The practical sciences of the divine are, 

1. Homiletic or pastoral theology ; which teaches him 
to adapt his discourses from the pulpit to the capacity of 
his hearere, and to pursue the best methods of guiding 
them by his doctrine and example in the way of salvation, 

2 . Catechetic thtoXogy, or the art of teaching youth 
and ipiorant persons the principal points of evangelical 
doctrine, as well with regard to belief as to practice. 

3. Casuistic theology, or the science which decides on 
doubtful cases of moral theology, and that calms the 
scruples of conscience which arise in the Christian’s 

bis journey through the present world. 

We have mentioned these divisions and subdivisions 
of the science of theology, not because we think them 
important, but merely that our readers may be at no loss 
to understand the terms when they meet with them in 
other works. Of such terms we shall ourselves make no 
use, for the j^ater part of them indicate distinctions 
where there is no difference, and tend only to perplex 
the student. As the troths of Christianity are all con- 
tained in the scriptures of the Old and New Testaments 
It is obvious that dogmatic theology must comprehend’ 
the speculative part of that which is called moral, as 
well as every doctrine about which controversy can be 
61 importance. But no man can extract a single dogma 
from the bible but by the practice of what is here called 
the exege^; so that all the subdivisions of this arrange^ 
mentof theoretical theology must he studied together as 
they necessarily coalesce into one. The same thing is 
true of the three branches into which practical theology 
IS here divided. He who lias acquired the art of adapt- 
idg his homilies to the various capacities of a mixed au- 
dience, will need no new study to fit him for instructing 
children, and the most ignorant persons who are capable 
of instruction ; and the complete master of moral theo- 
logy will find it no vtry difficult task to resolve ail the 
cases of conscience which he can have reason to suppose 
will ever be submitted to his judgment. For these rea- 
sons we shall not trouble our readers with the various 
divisions ahd subdivisions of theology. Our preliminary 
directions will^ show them how we think the science 
should be studied ; and all that we have to do as systeni- 
buildets is to lay before them the view which the scrip- 
turts l>re^m to us of the being and perfections of God, 

V OL. XX. Part I. 
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theology; 

l.is various dUpensations to mau, and the duties thence e«t 

thro'^dr* ‘'““g ‘>>'5. wc shell follow hi. Attri. 

the order of the divine dispensations as we find them re- 

corded in the Old and New TestamenU, dwelling long. 

est on those which appear to us of most general impoii 
ance. But as we take it lor granted that every reader 
article will lavp .1 1 1 



al- a • • grauien tnat every reader 

of this article will have previously read the whole sacred 
voluine, we Shan not scruple to illustrate dogmas con- 
tained in the Oldlestament by texts taken from the 
JNew, or to ifiustrate doctrines peculiar to the Christian 
religion by the testimony of Jewish propliets. 

Sect. I. Of God and his Attributes. 

In every system of theology the first truths to be be-Th. fr« 

if Gfd"*TtY, -“h r ‘V" '’^8 “‘■•ibutesm/eUU.n 

Tha 1 1 • ^ lawgiver, therefore, who records «uppo«. 

he earliest revelations that were made to man, bcains**'* **“8 
fos history with a display of the power and wisdom 
Cod in the creation of the world. He does not inform , 

Shonly of his divine commission, that God exists for 
he well knew that the being of God must be admitted 
and just notions entertained of his attributes, before man 

-j "SorJ to miracles which 

afford the only evidence a primary revelation. “ I„ 

lme^fth”"*^?''^'^\^^’‘‘ "/‘A*'* '■eavensanS 
the eaith. Here the being of God is assumed as a 

is reveair”*.^ received } but the sentence, short as it 
hnmll ri ooother which, as we shall afterwards shew, 
human reason could never have discovered. 

There is nothing which the scriptures more frequently 
or moie eynestly inculcate than the unity of ihe^divine 

^nth r * ““'••‘'"g ‘•■'0 gfoot and fundamental 
truth are almost numberless. “ Unto thee fsays Moses 
to his countrymen •) it was shewed, that thbu^mfobtest • n . 
W that the Lord is God 5 there is none else tsides .s^o^A^s 
him. Know therefore that the Lord he is Godin hea-'^lA. , 

Z » aL •• '> ”0^ 

Um, r .****■■> the Lord our God 

IS one Lord or, as it is expressed in tlie original, “ Je- 
hoyal. our Cod is one Jehovah,” one Bein| to whom 
existence IS essential, who could not have a beginninir 

GoVirfo, ‘ 7 * J ’ of Isaiah! 

God IS introduced as repeatedly declaring f, “ I am + , 

^ th!t 1!' """f «• ‘‘‘Of® « «o Gorf besideslir^f'e, 

that they may know from the rising of the sun and‘8.iu*«. 
from the west that there is ,ume besides me : I am X- 
and there is none else: Is there a God besides 
me Yea tbcie is no God; I know not any.” In per- 
fcet harmony with these declarations of M^es and Uie 

frem bis divine Master, affirms }, that “ at idfl ilTo®, r 

f "Le.” * " ot/Ser gZA^ 

der^anVb;7m"nytft1.T;;r"r;m^^^^^ 

H’ncT" of reyelatfo^ put beytnd^ dlb“t' 
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Uh Attvi- to Jews and Christians to give divine worship 
bates, tut God : “ Thou shall worship the Lord thy God, 

and him only shall thou serve because he is God 

alone. '^Him only must we fear, because he alone hath 
infinite power j in him alone must we trust, because “ he 
only is our rock and our salvation and to uim alone 
wf. ilirect our devotions, because “ he only knoweth 



must we direct our devotions, because 

the hearts of the children of men.” 

^ 5 ^ The word O'rrbK does not indicate a pluralitjr of gods, 

?Sy of In the opinion, however, of many eminent divines, it 
persons in denotes, by its junction with the singular verb, a plu- 
ihe God- rality of persons in the one Godhead j and some few 
have contended, that by means of this peculiar construc- 
tion, the Christian doctrine of the Trinity may be 
proved from the first chapter of the book of Genesis. 

To this latter opinion we can by no means give oar as- 
sent. That there are three distinct persons in the one 
divine nature may be inferred with sufficient evidence 
from a multitude if passages in the Old and New Testa- 
ments diligently compared together *, but it would per- 
haps be rash to rest the proof of so sublime a mystei7 on 
any single text of holy scripture, and would certainly be 
80 to rest it on the text in question. That Moses was 
acquainted with this doctrine, we may reasonably con- 
alude from his so frequently making a plural name of 
God to agree with a verb in the singular number j but 
bad we not possessed the brighter light of the New Tes- 
tament to guide us, we should never have thought of 
drawing such an inference. For supposing the word 
O'frbK to denote clearly a plurality uf persons, how could 
we have known that the number is neither more or less 
than three, had it not been ascertained to us by subse- 
quent revelations ? 

There are indeed various passages in the Old Testa- 
ment, of the phraseology of which no rational account 
can be given, but that they indicate more than one per- 
son in the Godhead. Such are those texts already no- 
ticed ** and the Lord God said, let us make man in 
OUR own image, after OUR likeness*,” and “ theLordGod 
said, behold the man is become like ONE of us.” To 
these may be added tjie following, which are to us per- 
fectly unintelligible on any other supposition; and the 
Lord God said, let us go down, and there confound 
* Gen. xi. their language “ If I he a Master (in the Hebrew 
6, 7. adoni'm^ masters), where is my fear t ?” ** The fear, 

t Mai. i. <J. Qp the Lord (Jehovah) is the beginning of wisdom, and 
the knowledge of the Holy (in the Hebrew holt ones) 
t Prov. ix. is understanding J.” “ Remember thy Creator (He- 

.. brew, thy Creators) in the days of thy youth 
f, KccU XU. 44 Lord God and his Spirit hath sent 

1 * laiah me 1 |.” “ Seek ye out of the book of the Lord and 

xlviii. 16. read ; for MY mouth it hath commanded, and his spirit 
* haiah it hath gathered them 

xxxiv. 16. That these texts imply a plurality of divine persons, 
seems to us incontrovertible. When Moses represents 
God as saying, let us make man, the majesty of the plu- 
ral number had not been adopted by earthly sovereigns ; 
and it is obvious that the Supreme Being could not, as 
has been supposed, call on angels to make man ; for in 
f Jobix. 8., different places of scripture -f* creation is attributed to 
1 h«. xlv. Qq^ alone. Hence it is that Solomon speaks of Crea- 
ptu$un. plural number^ though he means only the 

one Supreme Being, and exhorts men to remember 
them in the days of their youth. In the passage first 



divine persons arc introduced, viz. the Speaker^ the 

Lord, and the Spirit of the Lord. It does not, how- 
ever, appear evident from these passages, or from any 
other that we recollect in the Old Testament, that the 
persons in Deity are three and no more : but no sober 
Christian will harbour a doubt but that the precise 
number was bv some means or other made known to 
the ancient Hebrews; for inquiries leading to it would 
be naturally suggested by the form in which the high 
priest was commanded to bless the people, “ The Lord 
bless thee and keep thee. The Lord make his 
to shine upon thee, and be gracious unto thee. •• ,i. 2^, 2^-, 

Lord lift up his countenance upon thee, and give thee ^5, 

^ 59 



‘’*Tbe form of ChrUtUn baptism establishes t|>e truth of A 



xuciuiiiivm w.., -- 1 in unity uie 

the doctrine of the Trinity beyond all reasonable ground 
of dispute. “ Go (says our blessed Saviour) and teach ,cripture. 
all nations, baptizing them in the name of the Father, 
and of the Son, and of the Floly Ghost.” What was it 
the apostles were to teach all nations ? Was it not to 
turn from their vanities to the living God ; to renounw 
their idols and false gods, and so to be baptized 
name of the Father, and of the Son, and of the Hoy 
Ghost ? What now must occur to the Gentile nations 
on this occasion, but that, instead of all their deities, to 
whom they had before bowed down, they were m fu- 
ture to serve, worship, and adore. Father, Sm, and 
Holy Ghost, as the only true and living God? To sup- 
pose that Cod and two creatures are here joined t^ 
gether in the solemn rite by which men were to be ad- 
mitted into a new religion, which directly condemns all 
creature-worship^ would be so unreasonable, that we are 
peisuaded sneb a supposition never was made by any 
converted Polytheist of antiquity. The nations were to, 
be baptized in the name of three persons, in the sam 
manner, and therefore, doubtless, in the same 
is not said in the name of God and bis two faithiul 
servants ; nor in the name of God, and Christ, and 
the Holt Ghost, which might have suggested a thought 
that one only of the three is God ; but in the name 01 
the Father, and of (he Son, and of the Holy Gho^» 
Whatever honour, reverence, or regard, is paid to the 
first person in this solemn rite, the same is paid to all 
three. Is be acknowledged as the object of worMiip • 

So are the other two likewise. Is he God and Lord 
over us ? So arc they. Are we enrolled as subjects, 
servants, and soldiers, under him ? So are we equally 
under all. Are we hereby regenerated and made the 
temple of the Father ? So are we likewise of the Son 
and Holy Ghost. “ We will come (says our Saviourt)f JoM** • 
and make our abode with him.” ^ ^ 

If those who believe the inspiration of the scriptures 
could require any further proof that the Godhead com- 
prehends a trinity of persons in one nature, we might 
urge the apostolical form of benediction ; “ The grace 
of our Lord Jesus Christ, and the love of God, and 
the communion of the Holy Ghost, be with you 
all J.” Would St Paul, or any other man of common • 
sense, have in the same sentence, and in the most solemn 
manner, recommended his Corinthian converts to the 
love of God, and to the grace and communion of two 
creatures ? We should think it very absurd to recom- 
mend a roan at once to the favour of a king and a beg- 
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and ; bat Ilow infinitely small is the distance between 
hik Attri. the greatest earthly potentate and the meanest bt'ggar, 
when compared with that which must for ever subsist 
between the Almighty Creator of heaven and earth and 
the most elevated creature ? 

But bow, it will be asked, can three divine persons 
Difficultiei be but one and the same God ? This is a question which 
in this doc- been often put, but which, we believe, no created 
being can fully answer. The divine nature and its man- 
ner of existence is, to us, wholly incomprehensible ^ and 
we might with greater reason attempt to weigh the 
mountains in scales, than by our limited faculties to fa- 
thom the depths of infinity. The Supreme Being is 
present in power to every portion of space, and yet it is 
demonstrable, that in his essence be is not extended 
(see Metaphysics, N* 309, 310). Both these truths, 
his inextension and omnipresence, are fundamental prin- 
ciples in what is called natural religion; and when taken 
together they form, in the opinion of most people, a mys- 
tery as incomprehensible as that of the Trinity in unity. 
Indeed there is nothing of which it is more difficult to 
form a distinct notion than unity simple, and absolutely 
indivisible. Though the Trinity in unity, therefore, 
were no Christian doctrine, mysteries must still be be- 
lieved \ for they are as inseparable from the religion of 
nature as from that of revelation ; and atheism involves 
the most incomprehensible of all mysteries, even the be- 
ginning of existence without a cause. We must indeed 
Torm the best notions that we can of this and all other 
myteries ; for if we have bo notions whatever of a Tri- 
nity in unity, we can neither believe nor disbelieve that 
doctrine. It is however to be remembered, that all our 
notions of God are more or less analogical ^ that they 
must be expressed in words which, literally interpreted, 
are applicable only to man ^ and that propositions under- 
stood in this literal sense may involve an apparent con- 
tradiction, from which the truth meant to be expressed 
by them would be seen to be free, had we direct and 
adequate conceptions of the divine nature. On this ac- 
count it is to be wished that men treating of the myste- 
ry of the Holy Trinity, bad always expressed themselves 
in scripture language, and never aimed at being wise 
above what is written ; but since they have acted other- 
wise, we must, in justice to our readers, animadvert on 
one or two statements of this doctrine, which we have 
reason to believe are earnestly contended for by some 
who consider themselves as the only orthodox. 

In the scriptures, the three persons are denominated 
"by the terms Father, Son, and Holy Ghost, or by 
God, the Word, who is also declared to be God, and 
the Spirit of God. If each be truly God, it is ob- 
vious that they must all have the same divine nature, 
just as every man has the same human nature with every 
other man ; and if there be but ONE God, it is equally 
obvious that they must be of the same individual sub- 
stance or essence, which ho three men can possibly be. 
In this there is a difficulty ; but, as will be seen by and 
by, there is no contradiction. The very terms Father 
and Son imply such a relation between the two persons 
so denominated, as that though they are of the same 
substance, possessed of the same attributes, and equally 
Subordina- God, just as a human father and his son are equally 
tion of the men, yet the second must be personally subordinate to 
third ^ the first. In like manner, the Holt Ghost, who is 

MiM. called the Spirit of God, and is said to proceed from the 



lather^ and to be sent by the Son^ must be conceived as Oud and 
subordinate to both, much in the same way a.s a son is his Aitri- 
subordinate to his parents, though possessed of equal or ||“***1. 
even of snperior powers. That ibis is the true doctrine, ' 

appears to us undeniable from the words of our Saviour 
himself, who, in a prayer addressed to his Father, styles 
him ♦ by way of pre-eminence, “ the only true God,” as * 
being the fountain or origin of the Godhead from which 
the Son and the Holy Ghost derive their true divinity. 

Ill like manner, St Paul, when opposing the polytheism 
of the Greeks, says expressly +, that “ to us there is but I./. 
one God, the Father, of whom are all things, and 
we in, or for, him and one Lord Jesus Christ, by 
whom are all things, and we by him.** 

That the primitive fathers of the Christian church 
maintained this subordination of the second and third 
pei'sons of the blessed Trinity to the first, has been 
evinced with complete evidence by Bishop Bull. We 
shall transcribe two quotations from him, and refer the 
reader for fuller satisfaction to sect. 4. of his Defensio 
fidei Nicenee, The first shall be a passage cited from 
Novation^ in which the learned prelate assures us the 
sense of all the ancients is expressed. ” Quia quid est 
Filius, non ex se est, quia nec innatus est j sed ex patre 
est, quia genitus est : sive dum verbum est, sive dum 
virtus est, sive dum sapientia est, sive dum lux est, sive 
dum Filius est, et quicquid horum est, non aliunde est 
quam ex Patre, Patri suo originem suam debens.** The 
next is from Athanasius, who has never been accused of 
bolding low opinions respecting the second person of the 
holy Trinity. This father, in his fifth discourse against 
the Arians, says, n ty a’ 

• Ktu 0 r«v t/ltt n 

turn 1^ nvlnf aai nr i A«y*f } cre- 

cording to Joluiy the Word was in this first principle^ 
and the Word was God. For God is the principle y 
and because the Word is from the principle, therefore 
the Word is God. Agreeably to this doctrine, the Ni- 
cene fathers, in the creed which they published for the 
use' of the universal church, style the only begotten 
Son, God of God, §ut <« h»p, 

Regardless however of antiquity, and of the plain Denied by 
sense of scripture, some modern divines of great learning some mo- 
contend, that the three persons in Deity are all consub^ 
stantial, co-eternal, co-ordinate, without derivation, sub- 
ordination, or dependence, of any sort, as to nature or 
essence \ while others affirm,^ that the second and third 
persons derive from the first their personality, but not 
their nature. We shall consider these opinions as difie- 
rent, though, from the obscurity of the language in 
which we have always seen them expressed, we cannot 
be certain but they may be one and the same. The 
maintainers of the former opinion hold, that the three 
persons called Elohim in the Old Testament, naturally 
independent on each other, entered into an agreement 
before the creation of the world, that one of them should 
in the fulness of time assume human nature, for the pur- 
pose of redeeming mankind from that misery into which 
it was foreseen that they would fall. This antemundane 
agreement, they add, constitutes the whole of that pa- 
ternal and filial relation which subsists between the first 
and second persons whom we denominate Father and 
Son ^ and they bold, that the Son is said to be begotten 
before all worlds, to indicate that He who was before 
all worlds was begotten, or to be begotten, into the office 
Uu2 of 
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^God «nd of .edeemer; or, more decisively, to signify that he on- 
liis Auri- del took that office before the creation, mi assumed to 
butes. Iilniself some appearance or figure of the reality in winch 

i-p- he was to execute it; and he is called or the 

RU^leys only begotten, because he alone was begotten into the 

Body of 0 Rice of redeemer*. , . .1 • mi 

To many of our readers we doubt not but this will 
appear a very extraordinary doctrine, and not easy to be 
with the unity of God. It is however suffi- 
#e ciently overturned by two sentences of holy scripture, 
about the meaning of which there can be no dispute. 
+ Jobniv. “4" (-y* St Johnf) was^manM 



theology. 

tore as well as their personality froin the Father, will it God tsd 
.... • . .1 a. L- fn tiini in time, bis Attn* 



” jn inis isaysi ui. uuiiu 

0 God towards us, because that God sent his only begot 

ten Son into the world, that we might live through 
him.” Taking the word son in its usual acceptatmn, 
this was certainly a wonderful degree of love in the lea- 
ther of mercies to send into the world on our account a 
person so near related to him as an only son j but it 
we substitute this novel interpretation of the words o«/y 
begotten son in their stead, the apostle’s reasoning will 
lo^ all its force. St John will then be made to say, 

“ In this was manifested the love of God toward us, 
because that God sent a divine person equal to himself, 
and no way related to him, but who had before the crea- 
tion covenanted to come into the world, that we might 
live through him.” Is this a proof of the love of the 
person here called God ? Again, the inspired author of 
the epistle to the Hebrews, treating of our Saviour’s 
priesthood, says, among other things expressive of his 
humiliation, that ” though he was a SON, yet learned 
t w b * fi he obedience by the things which he suffered J.” If 
T n«D. V. understood in its proper sense, this 

verse displays in a very striking manner the condescen- 
sion of our divine Redeemer, who, though he was no 
less a person than the proper Son of God by nature, yet 
H vouchsafed to learn obedience by the things which he 

^ suffered 5 but if we substitute this metaphorical sonsbip 

^ in place of the natural, the reasoning of the author will 

he very extraordinary. “ Though this divine personage 
agreed before all worlds to suffer death for the redemp- 
tion of man, yet learned he obedience by the things 
which he suffered.” What sense is there in this argu- 
ment ? Is it a proof of condescension to fulfil one’s en- 
ga^ment ? Surely, if the meaning of the word sor^ 
when applied to the second person of the blessed Tri- 
nity, were what is here supposed, the inspired writer’s 
argument would have been more to the purpose -for 
which it is brought, had it run thus ; ” Thoi^h be was 
not a son, i. c. though be had made no previous agree- 
ment, yet condescended he to learn,” &c. 

The ether opinion, which supposes the Son and the 
Holy Ghost to derive from the Father their personality, 
but not their nature, is to us wholly unintelligible ^ for 
personality cannot exist, or be conceived in a state of 
separation from all natures, any more than a quality can 
exist in a state of separation from all suhstauees. The 
former of these opinions we are unable to reconcile with 
the unity of God j the latter is clothed in words that 
have no meaning. Both as far as we can understand 
them, are palpable polytheism ^ more palpable indeed 
than that of the Grecian philosopbera, who though 
they worshipped gods many, and Iwds many, yet all 
held one God supreme over the rest. See Polythe- 
ism, N® 32. 

^t if the Son and the Holy Ghost dexive their na- 
4 



not follow that they must be posterior to him in time, bis A m- 
since every effect is posterior to its cause? No; this con- , — ^ 
sequence seems to follow only by reasoning too closely 
from one nature to another, when there is between Uie -n,. „c™d 
two but a very distant analogy. It is indeed true, tha ^ ibjri 
among men, every father must be prior la time as 
as in the order of nature to his son 5 but were it essential 
to a man to be a father, so as that he could not exist 
otherwise than in that relation, it is obvious that his son 
would be coeval with himself, though still as proceeding 
from him, he would be posterior in the order of n^ure. 

This is the case with all necessary causes and ettects. 

The visible sun is the immediate and necessary cause ot 
light and heat, either as emitting the rays from his own 
substance, or as exciting the agency of a fluid diftused 
for that purpose through the whole system, 
beat, therefore, must be as old as the sun 5 an^d naa ne 
existed from eternity, they would have existed from eter- 
nity with him, though still, as his effects, they won 
have been behind him in the order of nature. Hence 
it is, that as we must speak analogically of the Divine 
nature, and wlien treating of mind, even the Supi-eme 
mind, make use of words literally applicable only to be 
modifications of matter, the Nicene fathers illustrate the 
eternal generation of the second person of the bltsseU 
Trinity by this procession of light froin the corporeal 
sun, calling him God of Godf light of light. 

Another comparison has been made use of to enable 
us to form some notion, however inadequate, how three 
Divine persons can subsist in the same substance, ana. 
thereby constitute but one God. Moses !*?» 

that man was made after the image of God. That this 
relates to the soul more than to the body of man, has 
been granted by all but a few gross anthropomorphites j 
but it has been well observed *, that the soul, though 
itself one indivisible and unextended substance, is 
ceived as consisting of three principal faculties^ the 
derstandingf the memory^ and the will. Of these, thoog 
they are all coeval in time, and equally essential to a 
rational soul, the understanding is in the order of nature 
obviously the Erst, and the memory the second 5 or 
things must be perceived before they can be remember- 
ed j and they must be remembered and compared to- 
gether before they can excite volitions, from being some 
agreeable, and others disagreeable. The memory there- 
fore may be said to spring from the understanding, an 
the will from both;, and as these three faculties are con- 
ceived to constitute one soul, so may three Divine per- 
sons partaking of the same individual nature or essence- 
constitute one God. , ^5 

These parallels or analogies are by no means 
forward as proofs of the Trinity, of which the Cadio. 

ia to be gathered wholly from the word of God 5 
they serve perhaps to help our labouring minds to form tin Tn 
the justest notions of that mystery which it is possible nity. 
for us to form in the present state of our existence j an 
they seem to rescue the doctrine suflSciently from the 
charge of contradiction, which has been so often urged 
against it by Unitarian writers* To the last analogy w® 
are aware it has often been objected, that the soul may 
as well be said to consist of ten or twenty faculties as 0 
three, since tlie passions are equally essential to it with 
the understaoding, the memory, and the will, and are 
as different from one another as these tb^e faculties are. 

This, 
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Tills, however, is probably a mistake 5 for the best phi- 
losophy seems to teach us, that the passions are not in- 
nate that a man might exist through a long life a 
stranger to many of them ; and that there are probably 
no two minds in which are generated all the passions (see 
Passion) j but undei*standing, memory, and will, are 
absolutely and equally necessary to every rational being. 
But whatever be in this, if the human mind can he con- 
ceived to be one indivisible substance, consisting of dif- 
ferent faculties, whether many or few, why should it 
be thought an impossibility for the infinite and eter- 
nal nature of God to be communicated to three per- 
sons acting different parts in the creation and govern- 
ment of the world, and in the great scheme of man's 
redemption. 

To the doctrine of the Trinity many objections have 
been made, as it implies the divinity of the Son and the 
Holy Ghost} of whom the foiroer assumed our nature, 
and in it died for the redemption of man. These we 
shall notice when we come to examine the revelations 
more peculiarly Christian j but there is one objection 
which, as it respects the doctrine in general, may be 
properly noticed here. It is said that the first Christians 
borrowed the notion of a Triune God from the later 
Platonists } and that we hear not of a Trinity in the 
church till converts were made from the school of Alex- 
andria. But if this be the case, we may properly ask, 
whence had those Platonists the doctrine themselves P It 
is not surely so simple or so obvious as to be likely to 
have occurred to the reasoning mind of a Pagan philo- 
sophei } or if it be, why do Unitarians suppose it to in- 
volve a contradiction ? Plato indeed taught a doctrine 
in some respects similar to that of the Christian Trinity, 
and so did Pythagoras, with marny other philasopbers of 
Greece and tlie East (see Platonism, Polytheism, 
and Pythagoras) } but though these sages appear to. 
have been on some occasions extremeiy credulous, and 
on others to have indulged themselves in tlie most mys- 
terious speculations, there is no room to suppose that 
they were naturally weaker men than ourselves, or that 
they were capable of inculcating as truths what they 
perceived to involve a contradiction. The Platonic and 
Pythagorean trinities never could have occurred to the 
mind of him who merely from the works ofereation en- 
deavoured to discover the being aod attributes of Uie 
Creator} and tJierefore as those philosophers travelled 
into Egypt and tlie East in quest of knowledge, it up- 
pers to us in the highest degree probable, that they 
picked up this mysterious and sublime doctrine in those 
regions where it had been handed down as a dogma from 
the remotest ages,. and where we know that science was 
. not taught systematical ty, but detailed in collections of 
Aaswwod, sententious maxims and traditionary opinions. If this 
be so, we cannot doubt but that the Pagan trinities Imd 
their origin in some^ primsval revelation. Nothing else 
indeed can account for the general prevalence of a doc- 
trine so remote f«om human imagination, and of which 
we find vestigesin the sacred books of almost every civi- 
lized people of antiquity. The corrupt state in which it 
is viewed in the wrilinga of Plato and others, is the na- 
tural eoDsequence of its descent through a long course 
of oral tradition } and then falling into the hands of men 
who bent every opinion as much as possible to a com- 
focmity with their own speculations. The trinity of 
Platonism therefoie,^^ instead of being an objection, lends^ 
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in our opinion, no feeble support to the Christian doc- God and 



trine, since it affords almost a complete proof of that bis Attri- 
doctrine's having made part of the first revelations com- bntes. 
munlcated to man. ’ ^ 

Having thus discovered that the one God compre- 
hends three persons, let us now inquire what this triune 
God exerted when he created the heaven and the earth. 

That by the heaven and the earth is here meant the 
whole universe, visible and invisible, is known to every 
person acquainted with the phraseology of Scripture } 
and we need inform no man conversant with English 
wiiters, that by creation^ in its proper sense, is meant 
bringing into being or making that to exist which existed 
not before. It must, however, be acknowledged, that 
the Hebrew word am does not always impl^ the pro- 
duction of substance,, but very often the forming of par- 
ticular organized bodies out of pre-existing matter. Thus 
when it is said* that “God created great whales, and e-« Gen. i 
very living creature that moveth, ivhicbthe waters brought » 27- 
forth abundantly after their kind," and again, “ that he 
created man male and female j” though tlie word m 3 is 
used on both occasions, we are not to conceive that the 
bodies of the first human pair, and of these animals, 
were brought into being from nonentity,, but only that 
they were formed by a proper organization being given ^8 
to pre-existent matter. But when Moses says, “ In the 
beginning God created the heaven and the earth,” he jyjojcs. ^ 
cannot be supposed to mean, that “ in the beginning God 
only gave form to matter already existing of itself}” for 
Injtbe very next verse we are assured that after this act 
ofereation was over, “ the earth was still without form. 
and void,” or, in other words, in a chaotic state. 

That the Jews, before the coming of our Saviour, 
understood their lawgiver to teach a proper creation, is 
plain from that passage in the second book of the Mac- 
cabees, in which a motlier, to persuade her son to sufier 
the cruellest tortures rather than forsake the law of bis 
God, uses the following argument : “ I beseech thee, 
my son, look, upon the heaven and the earth, and all 
that is therein, and consider that God made them of 
things that were not.” To the same purpose the inspi- 
red- author of the epistle to the Hebrews, when magni- 
fying the excellence of faith, says, “ Through faith we 
understand that the worlds were framed by the word of 
God, so that things which are seen were not made of 
tliiugs which do-appear }” where, as Bishop Pearson has . 

ably proved !, the phrase pi is equivalent to 

•VK in the quotation from the Maccabees. Creei, 

The very first verse, therefore, of the hook of Gene- 
sis informs ns of a most important truth, which all the 
uninspired wisdom of antiquity coUld not discover. It^ 
assures u.s, that as nothing exists by chance, so nothing 
is necessarily existing but the three divine persons in. 
the one Godhead. Every thing else, whether material 
or immaterial, derives its substance, as well as its form 
or qualities, from the fiat of that self-existent Being, 

who was, and is, and is to come.” 

It does not, however, follow from this verse, or fromTiT,^ thole 
any other passage 10 the sacred Scriptures, that tbeuniTeno 
whole universe was called into existence at the same in- not created 
slant} neither is it by any means evident that the chaos of *’^*^** 
our world was brought into being on the first of those sir 
days during which it was gradually reduced into form. 

From a passage ^ in the book of Job, in which we are t Junriii. 7 
told by God himself, that when the “ foundation of the 

earth 
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.ni earth was laia the morning stars sang together, anA all 
the sons of God shouted for joy,” it apiwars 
tutea TOotable that Worlds had teen created, formed, and in 

’ habited, long before our earth had any existence. Nor 

is this opinion at all contrary to what Moses 
creation of the stars; for though they are 
the same veiae with the sun and moon, yet the inanner 
in which, according to the original, they are introdured, 
by no means indicates that all the stars were form^ at 
the same time with the luminaries of out system. Most 
of them have been created long before, and some ot 
them since, our world was brought into being ; for that 
clause (ver. i6.) “ he made the stars also, is in the 
Hebrew no more than “ and ibe stars j the words he 
viade being inserted by the translators. The word ve«e 
therefore ought to be rendered thus, and God made 
two great lights •, the greater light to rule the day, and 
the lesser light with the stai-s to rule the night 5 where 
nothing is intimated with respect to the //me when the 
stars were formed, any more than in that verse of the 
• Psalm Psalms *, which exhorts us to give thanks to God who 
cuxTup. made the moon and stars to rule by night *, for his 
mercy endureth “ fot ever.” The first verse of the 
book'of Genesis informs us that all things spiritual and 
corporeal derive their existence from God j but it is 
nowhere said that all matter was created at the same 

time. , 

That the whole corporeal universe may have been 
created at once must be granted } but if so, we have rea- 
son to believe that this earth, with the sun and all the 
planete of the system, were suffered to reniain for ages 
in a state of chaos, “ without form and void j” because 
it appears from other scriptures, that worlds ofintelligent 
creatures existed, and even that some angels had fallen 
from a state of happiness prior to the era of the Mosaic 
cosmogony. That the sun and the other planets re vol- 
• stem same time with the 

«ca"d at earth, cannot indeed be questioned *, for it is not only 
once.] ..probable in itself from the known laws of nature, but is 
expressly affirmed by the sacred historian, who relates 
the formation of the sun and moon iu the order in which 
it took place *, but there is one difficulty which has fur- 
nished ignorance with something like an objection to the 
divine legation of the Hebrew lawgiver, and which we 
shall notice. 

.7' Moses informs us, that on the first day after the pro- 
^ dnetion of the chaos, the element of ligfU was created 

■olved. within a few sentences he declares, that the sun, 

the fountain of light, was not made till the fourth day. 
How are these two passages to be reconciled ? We answer. 
That they may be reconciled many ways. Moses wrote 
for the use of a whole people, and not for the amusement 
or instruction of a few astronomers ; and in this, view 
his language is sufficiently proper, even though we sup- 
pose the formation of the sun and the other planets to 
have been carried on at the same time, and in the same 
progressive manner, with the formation of this earth. 
The voice which called light into existence would sepa- 
rate the fiery and luminous particles of the chaos from 
those which were opaque, and, on this hypothesis, conso- 
lidate them in one globe, diffusing tm obscure light 
through the planetary system \ but if the earth’s atmo- 
sphere continued till the fourth day loaded with vapours, 
as from the narrative of Moses it appears to have done, 
^tbe sun could not till that day have been seen from the 
1 
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earth, and may therefore, in popular lan^age he said «od „d 
with sufficient propriety to have been on the h..wm- 

fourth day, as it was then made to a/ipenr, (*>“ .^REa- 
TION N® 13.) But though this solution of the difliculty 
serves to remove the objection, and to secure the credit 
of the sacred historian, candour compels us to confess 
that it appears not to be the true solution. 

The difficulty itself arises entirely from supposing tlm 
son to be the sole fountain of light *, but the truth ol this 
opinion is not self-evident, nor has it ever been csta- 
Wished by satisfactory proof. It is indeed to a mind di- 
vested of undue deference to great names, and consider- 
ing the matter with impartiality, an opinion extremely 
improbable. The light of a candle placed on an enii- 
nence may in a dark night be .een in every diction 
at the distance of at least three miles. But if this small 
body be rendered visible by means of rays emitted froni 
itself, the flame of a candle, which cannot he supposed 
more than an inch in diameter, must, during every in- 
stant that it continues to burn, throw from Us own sub- 
stance luminous matter sufficient to fill a spherical space 
of six. miles in diameter. l1iis phenomenon, if real, is 
certainly surprising j but if we pursue the reflection a 
little farther, our wonder will be greatly increased. 1 he 
matter which, when converted into flame, is an inch ift 
diameter, is not, when of the consistence of cotton and 
tallow, of the dimensions of the 20th part of an inch j 
and therefore, on the common hypothesis, the 20th part 
of an inch of tallow may he so rarefied as to fill a space 
of 113.0976 cubic miles I a rarefaction which to us 
pears altogether incredible. We have indeed heard much 
of the divisibility of matter ad infinitum^ and think wc 
understand what are usually called demonstrations oi the 
truth of that proposition y but these demonstrations prove 
not the actual divisibility of real solid substances, but 
only that on trial we shall find no end of the ide^ pro- 
cess of dividing and subdividing imaginary extension. 

Oil the whole, therefore, we are much more inclined 
to believe that the matter of light is an extremely sub- 
tile fluid, diffused through the corporeal universe, an 
only excited to agency by the sun and other fiery bodies, 
than that it consists of streams continually issuing from 
the substance of these bodies. It is indeed an opinion 
pretty generally received, and certainly not improbable 
in itself, that light and electricity are one and the same 
substance (see EhECTRiciTY-Indcx) j but we know that 
the electrical fluid, though ^rvading the whole of cor- 
poreal nature, and, as experiments show, capable of act- 
ing with great violence, yet lies dormant and unperrei* 
ved till its agency be excited by some foreign cause. Jus 
so it may be with the matter of light. That substance 
may be ” diffused from one end of the creation to the|f 
other. It may traverse the whole universe, form a com* 
munication between the most remote spheres, penetrate 
into the inmost recesses of the earth, and only wait to be 
put in a proper motion to communicate visible sensations 
to the eye. Light is to the organ of sight what the air is 
to the organ of hearing. Air is the medium which, vi- 
brating on the ear, causes the sensation of sound j but 1 
equally exists round us at all tiroes, though thcr« he no 
sonorous body to put it in motion. In like inanner, light 
may be equally extended at all times, by night as we 
as by day, from the most distant fixed stars to * 

though it then only strikes our eyes so as to excite visi e 
sensations wfien impelled ky4lie sun or some other maw 
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God and of fire.’* Nor let any one imagine that this hypothesis 
his Aiiri- interferes with any of the known laws of optics j for if 
. the rays of light be impelled in straight lines, and in 

the same direction in which they are supposed to be 
emitted, the phenomena of vision must necessarily be 
the same. 

Moses a ^ Moses therefore was probably a more accurate philoso- 
sound phi- i.s sometimes supposed to be. The element 

osop cr. doubtless created, as he informs us, on tire 

first day ) but whether it was then put in that state in 
which it is the medium of vi.sion, we cannot know, and 
we need not inquire, since there was neither man nor in- 
ferior animal with organs fitted to receive its impres- 
sions. For the first three days it may have been used 
only as a powerful instrument to reduce into order the 
jarring chaos. Or if it was from the beginning capable 
of communicating visible sensations, and dividing the day 
from the night, its agency must have been immediately 
excited by the Divine power till the fourth day, when 
the sun was formed, and endowed with proper qualities 
for instrumental ly discharging that office. This was in* 
deed miraculous, as being contrary to the present laws 
of nature : but the whole creation was miraculous ; aud 
we surely need not hesitate to admit a less miracle 
where we are under the necessity of admitting a greater. 
The power which called light and all other things into 
existence, could give them their proper motions by ten 
thousand different means ; and te attempt to solve tbe 
difficulties of creation by philosophic theories respecting 
tbe laws of nature, is to trifle with the common sense of 
mankind : it is to consider as subservient to a law that 
very power by whose continued exertion the law is esta- 
blished. 

Having thns proved that the universe derives its 
being, as well as tbe form and adjustment of its several 
parts, from the one supreme and self-existent God, let 
us here pause, and reflect on the sublime conceptions 
which such astonishing works are fitted to give us of 
the divine perfections. 

And, in the first place, how strongly do the works of 
creation impress on our minds a conviction of the infinite 
power of their Author ? He spoke, and the universe 
started into being j be commanded, and it stood fast. 
How mighty is the arm which ** stretched out the hea- 
vens and laid the foundations of the earth } which re- 
movetli the mountains and they know it not ; which 
overturneth them in his anger ) which shaketb the earth 
out of her place, and the pillars thereof tremble ! How 
powerful tbe word which commandetb the sun, and it 
riseth not ; and which sealeth np the stars ^** which sus- 
taineth numberless worlds of amazing bulk suspended in 
tbe regions of empty space, and directs their various and 
iocoDceivablv rapid motions with the utmost regularity ! 

Lift up your eyes on high, and behold, who hath cre- 
ated all these things ? By the word of the Lord were 
the heavens made, and all the host of them by the breath 
of his mouth. Hell is naked before him, and destruc- 
tion bath no covering. He stretcheth out the North 
over tbe empty place, and hangetb the earth upon no- 
thing. He has measured the waters in tbe hollow of his 
band, and meted out the heavens with a span ; and com- 
prehended the dust of the earth in a measure and weigh- 
ed the mountains in scales, and tbe hills in a balance. 
Behold ! the nations are as a drop of the bucket, and 
are counted as the small dust of tbe balance , behold, he 
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taketli up the isles as a very little thing. All nations God and; 
before him are as nothing, and they ai*e counted to him h« Atlri- 
le.ss than nothing, and vanity. To whom then will ye . . 



ye compare unto.p^^^jj; 



liken God, or what likeness will 

d.p;Job 

As the works of creation are the effects of God’six. 4. 8cc. 
power, they likewise in the most eminent manner dis-^’^^’^i 
play his wisdom. I'hls was so apparent to Cicero, even^*®* *** 
from tbe partial knowledge in astronomy which his time^jg 
afforded, that he declared f those who could assert thedom, 
contrary void of all understanding. But if that great f Niifc 
master of reason had been acquainted ivitb the modern 
discoveries in astronomy, which exhibit numbeiless 
worlds scattered through space, and each of immense 
magnitude ; Iwd he known that the sun is placed in tbe 
centre of our system, and that to diversify the seasons the 
planets move round him with exquisite regularity ; could- 
be have conceived that tbe distinction between light and 
darkness is produced by tbe diurnal rotation of the earth 
on its own axis, instead of that disproportionate whirling 
of the whole heavens which the ancient astronomers 
were forced to suppose ^ had he known of the wonderful 
motions of the comets, and considered how such eccen- 
tric bodies have been preserved from falling upon some 
of the planets in the same system, and (be several sys-' 
terns from falling upon each other ; had he taken into 
the account that there arc yet greater things than these, 
and “ that we have seen but a few of God’s works 5” — 
that virtuous Pagan would have been ready to exclaim 
in the words of (he Psalmist, ** O Lord, how manifold 
are tby works ! In wisdom hast thou made them all 
the earth is full of tby riches.’* 

That creation » tbe offspring of onmixed goodness, and ^od- 
has been already shown with sufficient evidence (see ness. 
Metaphysics, N® 312. and N® 29. of this article) j 
and from tbe vast number of creatures on our earth en- 
dowed with life and sense, and a capability of happiness, 
and the infinitely greater number which probably inha- 
bit the planets of this and other systems, we may infer 
that the goodness of God is as boundless as bis power, 
and that ** as is bis majesty, so is his mercy.’* Out of 
bis own fulness hath be brought into being numberless 
worlds, replenished with myriads of myriads of crea- 
tures, furnished with various powers and organs, capa- 
cities and instincts j and out of bis own fulness he con- 
tinually and plentifully supplies them all with every 
thing necessary to make their existence comfortable. 

** The eyes of all wait upon him, and be giveth them 
their meat in due season. He openetb his hand and sa- 
tisfies tbe desires of every living thing; he loveth righ- 
teousness and judgment ; tbe earth is full of the goodness 
of the Lord. He watereth the ridges thereof abundantly ; 
be settleth the furrows thereof ; he maketh it soft with 
showers, and hlesseth the springing thereof. He crown- 
etb the year with his goodness ; and his paths drop fat- 
ness. They drop upon the pastures of the wilderness ; 
and the little hills rejoice on every side. The pastures 
are clothed with flocks ; the valleys also are covered 
with corn ; they shout with joy, they also sing J.” Sur - 1 P*- crir. 
vcy the whole of what may be seen on and about this * 5 *.*^- 
terraqueous globe, and say, if our Maker bath a 
hand. Surely the Author of so much happiness must 
be essential goodness ; and we must conclude with St 
John, that “ God is love.” 

These attributes ef power, wisdom, and goodness, so 

conspicuously 
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God and conspicuously displayed in the works of creation, belong 
liis Attri- in the same supreme degree to each person in the blessed 
^Trinity, for Moses declares that the heaven and the 
Jg earth were created, not by one person, but by the Elo- 
The second /iw** The Asysj indeed, or second person, appears to 
person in have been the immediate Creator y for St John assures 
tHe Trinity yg that “all things were made by him, and that 
d^aic^ca- *^**7 thing made that was made.” 

Some Arian writers of great learning (and we believe 
* Gh. I 3, the late Dr Price was of the number) have asserted, 
that a being who was created himself may be endowed 
by the Omnipotent God with the power of creating 
' other beings j and as they hold the Xey^f or word, to 

be a creature, they contend that be was employed by 
the Supreme Deity to create, not the whole unlvei*se, 
but only this earth, or at the utmost the solar system. 

“ The old argument (says one of them), that no being 
inferior to the great Omnipotent can create a world, is 
so childish as to deserve no answer. Why may not God 
communicate the power of making worlds to any being 
wbom he may choose to honour with so glorious a pre- 
rogative ? I have no doubt but such a power may be 
communicated to many good men during the progress 
of their existence j and to say that it may wot, is not on- 
ly to limit the power of God, but to contradict acknow- 
ledged analogies.” 

We are far frbm being inclined to limit the power of 
od. He can certainly do whatever involves not a di- 
rect contradiction j and therefore, though we know 
nothing analogous to the power of creating worlds^ yet 
as we perceive not any contradiction implied in the no- 
tion of that power being communicated, we shall admit 
that such a communication may be possible^ though we 
think it in the highest degree improbable. But surely 
no man will contend that the whole universe was 
brought into existence by any creature ; because that 
creature himself, however highly exalted, is necessarily 
1 , ^comprehended in the notion of the universe. Now St 

ooi.ix. Paul expressly affirms f, that, by the second person in 
the blessed Trinity, “ were all things created that are 
in heaven, and that are in earth, visible and int'iiibley 
whether they be thrones, or dominions, or princi- 
palities, or POWERS j all things were created by him 
and for hiraj and be is before all things, and by him 
i Isa xl things consist,” Indeed the Hebrew Scriptures in 
II. xliT.‘a4.'“®^® ji\nces than onej expressly declare that this earth, 
Jerem. X. of course the whole solar system, was formed^ as 
1C— 13. well as created, not by an inferior being, but by the 
true God, even Jehovah alone j and in the New Testa- 
ment §, the Gentiles are said to be without excuse for 
not ^rlfying him as God, “because his eternal power 
and Godhead are clearly seen from the creation of the 
world.” But if it were natural to suppose that the 
power of creating worlds has been, or ever will be, 
comraimicated to beings inferior to the great Omnipo- 
tent, this reasoning of the apostle’s would be founded on 
a se principles, and the sentence which he passed on 
t lie Heathen would be contrary to justice. 

But though It be thus evident that the Ap^k was the 
immediate Creator of the universe, we are not to sup- 
pose that it was without the concurrence of the other 
Father, who may be said to be tlie 
founura of the Dmnity itself, w.s cert.ioly concerned 
in the creation of the world, and i, therefore in the 
apostles creed denominated the “Father Almighty 
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Maker of heaven and earth 5” and that the Holy Ghost God »nd 
or third person is likewise a Creator, we have the ex- liisAtui- 
press testimony of two inspired writers : “ By the word . ^ 

of the Lord (says the Psalmist) were the heavens made, 
and all the host of them by the breath (Hebrew, Spi- 
rit) of his month.” And Job declares, that the 
“ Spirit of God made him, and that the breath of the 
Almighty gave him life.” Indeed these three divine 
peraons are so intimately united, tliat what is done by 
one must be done by all, as they have but one and the 
same will. This is the reason assigned by Origen * for *Confr. 
our paying divine worship to each j 
irdjtftc Ttis aXtiftmt xmi r*f i»i#i aXn^imr 0U* Jv* vi) 
vn-oJlxeu yr^ttyfcecjttf tv ^t rn e/itnut, xcu m tuu 

rn Tavjcjtrrt ms /BcvXnewf, “ we worship the Father of 
truth, and the Son the truth itself, being two things as 
to hypostasis, but one in agreement, consent, and same- 
ness of will.” Nor is their union a mere agreement in 
will only ^ it is a pliysical or essential union : so that 
what is done by one must necessarily be done by the 
others also, according to that of our Saviour, “ I am in 
the Father and the Father in me: The Father who 
dwelleth in me, he doth the works.” 

Sect. II. Of the Original State of Man, and the first 

Covenant of Eternal Life which God vouchsafed to 

make with him. 

7? . 

In the Mosaic account of the creation, every atten- peculianiy 
live reader must be struck with the manner in which the of the ex- 
snpreme Being is represented as making man: “ And 
God said, let us make man in our image, after our|^^^ 
likeness ; and let them have dominion over the fish ofn,giieiDSD> 
the sea, and over the fowl of the air, and over the cat- 
tle, and over all the earth, and over every creeping 
thing that creepeth upon the earth. So God created 
man in bis own image \ in the image of God. created he 
him \ male and female created he THEM. And God 
blessed them j and God said unto them, be fruitful, and 
multiply, and replenish the earth, and subdue it i and 
have dominion over tbe fish of the sea, and over the 
fowl of the air, and over every living thing that moveth 
upon tbe earth. And God said, behold, I have given 
you every herb bearing seed, which is upon tbe face of 
all the earth ; and every tree, in the which is the fruit 
of a tree yielding seed : to you it shall be for meat. 

And God saw every thing that he had made, and, be- 
hold, it was very good. And tbe evening and the 
morning were tlie sixth day. Thus ibe heavens and the 
earth were finished, and all the host of them. And on 
the seventh day God ended his work which he bad 
made •, and he rested on tbe seventh day from all bis 
works which he had made. And God blessed tbe seventh 
day and sanctified it : because that in it he had rested 
from all his work which God created and made t Gen* 

This is a very remarkable passage, and contains much 
important information. It indicates a plurality of per-** 
sons in the Godhead, describes the nature of man as he 
came at first from the bands of his Creator, and furnish- 
es data from which we may infer what were the duties 
required of him in that primeval state, and what were 
The rewards to which obedience would entitle him. 79 

Of the plurality of Divine persons, and their essential In hb 
union, we have treated in the preceding section, and ““8** 
proceed now to inquire into the specific nature of tbe 
first man. This must be implied in tbe image of God, 
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i^rigiiial in which he Is said to have been created ; for It is by 
State of that phrase alone that he Is characterized, and his pre- 
eminence marked over the other animals. Now this 
* image or likeness must have been found either in his 
body alone, his soul alone, or in both united. That it 
could not be In bis body alone, is obvious j for the infi- 
nite and omnipotent God is allowed by all men to be 
without body, parts, or passions, and therefore to be 
such as nothing corporeal can possibly resemble. 

If this likeness is to be found in the human soul, it 
comes to be a question in what faculty or power of the 
soul it consists. Some have contended, that man is the 
only creature on this earth who is animated by a prin- 
ciple essentially different from matter j and hence they 
have inferred, that he is said to have been formed in 
the Divine image, on account of the immateriality of 
that vital principle which was infused into his body 
when the ** Lord God breathed Into his nostrils the 
breath of life, and man became a living soul f That 
this account of the animation of the body of man indi- 
cates a superiority of the human soul to the vital prin- 
ciple of all other animals, cannot, we think, be ques- 
tioned \ but it does not therefore follow, that the hu- 
man soul is the only Immaterial principle of life which 
animates any terrestrial creature. It has been shown 
elsewhere (see Metaphysics, N® 235 .), that the power 
of sensation, attended with individual consciousness, as 
it appears to be in all the higher species of animals, can- 
not result from any organical structure, or be the qua- 
lity of a compound extended being. The vital princi- 
ple in such animals therefore must be Immaterial as well 
as the human soul ; but as the word immaterial denotes 
only a negative notion, the souls of men and brutes, 
though both immaterial, may yet be substances essen- 
tially different. This being the case, it is plain that the 
Divine image in which man was formed, and by which 
he is distinguished from the brute creation, cannot con- 
sist in the mere circumstance of his mind being a sub- 
stance different from matter, but in some positive qua- 
lity which distinguishes him from every other creature 
on this globe. 

About this characteristic quality various opinions have 
been formed. Some have supposed % “ that the image 
of God in Adam appeared in that rectitude, righteous- 

^ ness, and holiness, in which he was made j for God 

b. hi. c£’?. made man upright (Eccles. vil. 2 .), a holy and righ- 
teous creature; which holiness and righteousness were in 
their kind perfect ; his understanding was free from all 
error and mistakes ; his will biassed to that which is 
good ; his affections flowed in a right channel towards 
their proper objects ; there were no sinful motions and 
evil thoughts in his heart, nor any propensity or incli- 
nation to that which is evil ; and the whole of his con- 
duct and behaviour was according to the will of God. 
And this righteousness (say they) was natural, and not 
personal and acquired. It was not obtained by the ex- 
ercise of his free-will, but was created with him, and 
belonged to his mind, as a natural faculty or instinct.** 
They therefore call it original righteousness, and sup- 
pose that it was lost in the fall. 

To this doctrine may objections have been made. It 
has been said that righteousness consisting in right ac- 
tions proceeding from proper principles, could not be 
created with Adam and make a part of bis nature ; be- 
cause nothing which is produced in a 4nan without bis 
VoL. XX. Part L 
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knowledge and consent can be Iq him either virtue or original 
vice. Adam, it is added, was unquestionably placed in Staia ut' 
a state of trial, which proves that he had ri^teous ha- Wan. 
bits to acquire ; whereas the doctrine under considera- ’ 
tion, affirming his original righteousness to have been 
perfect, and therefore incapable of improvement, is in- 
cuHsistent with a state of trial. That his understanding 
was free from alt errors and mistakes, has been thought 
a blasphemous position, as it attributes to man one of 
the incommunicable perfections of the Deity. It is like- 
wise believed to be contrary to fact ; for either his un- • 
derstanding was bewildered in error, or liis affections 
flowed towards an improper object, when he suffered 
himself at the persuasion of his wife to transgress the 
express law of bis Creator. The objector expresses his 
wonder at its having ever been supposed that the whale 
of Adam*s conduct and behaviour was according to the 
will of God, when it is so notorious that he }ieldtd to 
the first temptation with which, , as far as we know, be 
was assailed in paradise. 

Convinced by these and other arguments, that the 
image of God in which man was created could not con- 
sist in original righteousness, or in exemption fiom all 
possibility of error, many learned men, and Bishop 
Bull § among others, have supposed, that by the image $ See his 
of God is to be understood certain gifts and powers ^yx-Engliah 
pernaturally infused by the Holy Spirit into the minds 
of ouv first parents, to guide them in the ways of piety 
and virtue. This opinion they rest chiefly upon the au- , 
thority of Tatian, Ireneetis, Tertullian, Cyprian, Atha- Opinion of 
nasius, and other fathers of the primitive church ; but Bi»hop Bull 
they think, at the same time, that it is countenanced by *ome 
several passages in the New Testament. Thus when 
Paul says ||, ** and soil is written. The first man Adamthrrs 
was made a living soul, the last Adam was made a |j H Cor. xv. 
quickening Spirit;** they understand the whole passage 45* 4^* 
as relating to the creation of man, and not as drawing 
a comparison between Adam and Christ, to show the 
great superiority of the latter over the former. In sup- 
port of this interpretation they observe, that the apostle 
immediately adds, ** howbeit, that was not first which 
is spiritual, but that which is natural, and afterwards 
that which is spiritual ;** an addition which they think 
was altogether needless, if by the quickening Spirit he 
had referred to the incarnation of Christ, which had 
happened in the very age in which he was writing. 

They are therefore of opinion, that the body of Adam, 
after^ being formed of the dust of the groiuid, was fii*st 
animated by a vital principle endowed with the facul- 
ties of reason and sensation, which entitled the whole 
mao to the appellation of a living soul. After this they 
suppose certain graces of the Holy Spirit to have been 
infused into him, by which he was made a quickening 
spirit, or formed in the image of God ; and that it was 
in consequence of this succession of powers communica- 
ted to the same person, that the apostle said, ** How- 
beit, that was not first which is 'spiritual, but that 
which is natural.** 

We need hardly observe, that with respect to a que- 
stion of this kind the authority of Tatian and the other 
fathers quoted is nothing. Those men had no better 
means of discovering the true sense of the scriptures of 
the Old Testament than we have ; and their ignorance 
of the language in which these scriptures are written, 
added to some metaphysical notions respecting the soul, 
f X X which 
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Original wliich too many of them had derived from the school of 
State of Plato, rendered them very ill qualified to interpret the 
M an. ^ writing.^ of Moses. Were authority to he admitted, we 
• * should consider that of Bishop Bull and his modern fol- 

lowers as of greater weight than the authority of all the 
ancients to whom they appeal. But authority cannot 
be admitted ; and the reasoning of this learned and ex- 
cellent man from the text of St Paul is surely very in- 
conclusive. It makes two persons of Adam ; a first, 

*4 when he was a natural man composed of a body and a 
ill-founded, j-gj^gon^ble soul j a second, when he was endowed with 
the gifts of the Holy Spirit, and by them formed in the 
image of God ! In the verse following too, the apostle 
expressly calls the second man, of whom he had been 
speaking, “ the Lord from heaven but this appella- 
tion we apprehend to be too high for Adam in the state 
of greatest perfection in which he ever existed. That 
our first parents were endowed with the gifts of the Ho- 
ly Ghost, we are strongly inclined to believe for reasons 
which shall be given by and by; hut as these gifts were 
-adventitious to their nature, they could not be that 
image in which God made man. 

Since man was made in the image of God, that phrase, 
whatever he its precise import, must denote something 
peculiar and at the same time essential to human nature^ 
but the only two qualities at once natural and peculiar 
to man are his shape and his reason. As none but an 
anthropomorphite will say that it was Adam’s Miape 
which reflected this image of his Creator, it has been 
concluded that it was the faculty of reason which made 
the resemblance. To give strength to this argument it 
is observed t, that when God says, “ let us make man 
in our image,” he immediately adds, “ and let them 
have dominion over the fish of the sea, and over the 
fowl of the air, and over the cattle, and over all the 
earth hut as many of the cattle have much greater 
bodily strength than man, this dominion could not be 
maintained but by the faculty of reason bestowed upon 
him and withheld from them. 

li the image of God was impressed only on the mind 
of man, this reason seems to be conclusive *, hut it 
^ has been well observed | that it was the whole man, 

or the body alone, that is said to 
m.chap. 3. been formed in the divine image 5 even a« the 

whole man, soul and body, is the seat of the new and 
spiritual image of Godin regeneration and sanctification. 

“ The very God of peace (says the apostle) sanctify you 
wholly, and may your whole j/yfnV, soul^ and hody^ be 
preserved blameless to the coming of our Lord Jesus 
Christ.” It is worthy of notice, too, that the reason 
assigned for the prohibition of murder to Noah and hit 
sons after the deluge, is, that man was made in the 
image of God. “ Whoso sheddeth man’s blood, by 
-man shall his blood be shed j for in the image of God 
made he man.” These texts seem to indicate, that 
whatever be meant by the image of God, it was stamp- 
ed^ equally on the soul and on the body. In vain is it 
said that man cannot resemble God in shape. This is 
-true, hut it is little to the purpose ; for man does not 
resemble God in his reasoning faculty more than in his 
form. It would be idolatry to suppose the supreme ma- 
jesty of heaven and earth to have a body or a shape: 
and It would be little short of idolatry to imagine that 
he 13 ohli^d to compare ideas and notions together : to 
advance from particular truths to general propositions-, 
3 
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and to acquire acknowledge, as we dt^, the tedious original 
processes of inductive and syllogistic reasoning. There Stale of 
can therefore be no direct image of God either in the . ^ 

soul or in the body of man and the phrase really seems 
to import nothing more than those powers or qualities Xrneim* 
by which man was fitted to exercise dominion over the port of iki 
inferior creation; as if it had been said, “ Let us makePhf“** 
man in our image, after our likeness, that they may 
have dominion, &c.” But the erect form of man con- 
tributes in some degree, as well as his rational powers, 
to enable him to maintain his authority over the brute 
creation ; fur it has been observed by travellers, that 
the fiercest beast of prey, unless ready to perish by 
hunger, shrinks back from a steady look of the human 
face divine. 

By some however, who have admitted, the * «-•« gu. 

bility of this interpretation, another has been devised for 
its being said that man was formed in the image of God. 

All the members of Christ’s body, say they, were writ- 
ten and delineated in the book of God’s purposes and 
decrees, and bad an ideal existence from eternity in the 
divine mind ; and therefore the body of Adam might 
be said to he formed after the image of God, because it 
was made according to that idea. But to this reasoning 
objections may be urged, which we know not how to 
answer. All things that ever were or ever shall be, 
the bodies of us who livC’at present as well as the bodies 
of those who lived 5000 years ago, have from eternity 
had an ideal existence in the Divine mind; nor in this 
sense can one be said to be prior to another. It could 
not therefore be after the idea of the identical body of 
Christ that the body of Adam was formed ; for in th« 

Divine mind ideas of both bodies were present together 
from eternity, and each body was formed after the ideal 
archetype of itself. It may he added likewise, that the 
body of Christ was not God, nor the idea of that body 
the idea of God. Adam therefore could not with pro- 
priety he said to have been formed in the image of God, 
if by that phrase nothing more were intended than the 
resemblance between his body and the body of Christ. 

These objections to this interpretation appear to us un- 
answerable ; but we mean not to dictate to our readers. 

Every man will adopt that opinion which be thinks 
supported by the best arguments; but it is obvious, that 
whatever more may be meant by the image of God in 
which man was made, the phrase undoubtedly compre- 
hends all those powers and qualities by which he is en- 
abled tomalntain his authority over the inferior creation. 

Among these the faculty of reason is confessedly the 
most important ; for it is by it that man is capable of 
being made acquainted with the Author of bis being, 
the relation which subsists between them, and the duties 
implied in that relation from the creature to the Crea- 
tor. 

That the first man, however, was not left to discover Keligi®"*^ 
these things by the mere efforts of his own unassisted 
reason, we have endeavoured to show in another place ; t* 

(see Religion, N® 5 — lo*) 5 and the conclusion to^^aia. 
which we were there led, is confirmed by the portion of 
revelation before us. The inspired historian says, that 
“ God blessed the seventh day and sanctijied it, becausa 
that in it he had rested from all his works, which he 
created and made ;” but Adam could not have under- 
stood what was meant by the sanctijication of a particu- 
lar day, or of any thing else, unless he bad previously 

received 
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receiTed some religioas instruction. There cannot there- 
fore be a doubt, but that as soon as man tvas made, his 
Creator communicated to him the truths of what is 
called natural religion, which we have endeavoured to 
explain and establish in Part I. of this article ; and to 
these were added the precept to keep holy the Sabbath- 
day, and set it apart for the purposes of contemplation 
and worship. 

This was a very wise institution, as all the divine in- 
stitutions must be. The great end for which we are 
brought into life, is to attain the knowledge and be 
confirmed in the love ot God. This includes obedience 
to bis will in thought, word, and deed, or that course 
of conduct which can alone make us happy here, and 
fit us for everlasting glory hereafter. But of these 
things we cannot retain a proper sense without close and 
repeated application of thought j and the unavoidable 
cares and concerns of the present life occupying much 
of our attention, it is, in the nature of things, necessary 
that some certain portion of time should be appropriated 
to the purposes of religious instruction and the public 
adoration of our Creator, in whom we all live, and 
move, and have our being.'’ Hence a very learned di- 
vine f has inferred, that though the particular time is 
a matter of positive appointment, the observation of a 
sabbath in general is a duty of natural religion, as ha- 
ving its foundation in the reason of things. See Sab- 
bath. 

Man therefore inJiis natural and original state was a 
rational and religious being, bound to do ** justice, to 
love mercy, to walk humbly with his God, and to 
keep holy the Sabbath-day.” These seem to be all the 
duties which in that stale were required of him ; for as 
soon as he was introduced into the terrestrial paradise 
and admitted into covenant with his Maker, he was 
placed in a supernatural state, when other duties were 
of course enjoined. 

That our first parents were both made on the sixth 
day, Moses expressly affirms when he says that “ God 
created them male and female, and blessed them, and 
called their name Adam (k), in the day when they were 
created:” but that they were introduced into the gar- 
den ol Eden on that day, is an opinion which, however 
generally it may be received, seems not to be reconcile- 
able with the plain narrative of the sacred penman. 
After telling us that on the sixth day God finished all 
his works, which he saw to be very good, and rested 
on the seventh day, he briefly recapitulates the history 
of the generations of the heavens and of the earth, 
gives os a more particular account of the formation of 
the first man, informing us that the “ Lord God form- 
ed him out of the dust of the ground, and breathed into 
his nostrils the breath of life, when man became a liv- 
ing soul j” and then proceeds to say ||, that the ” Lord 
God planted a garden eastward In Eden, where he put 
the man whom he had formed.’*^ From this short hi- 
story of the fii-st pair it appears beyond dispute evident, 
that neither the man nor the woman was formed in the 
garden ^ gnd that from their creation some time elapsed 
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before the garden was prepared for their reception, is Original 
likewise evident from a comparison of Gen. i. 29. with State of 
Gen. ii. 16, 17. In the first of these passages God gives Man, ^ 
to man, immediately after his creation, “ evei*y herb 
bearing seed which was upon the face of all the earth, before he 
and every tree ^ without exception, in which was the was placed 
fruit of a tree bearing seed : to him he said it should bejj" tbe^jfw^- 
for meat.” In the second, ” he commanded the 
saying, of every tree of the garden thou niayest freely 
eat \ but of the tree of knowledge of good and evil, 
thou shalt not eat of it \ for in the day thou eatest 
thereof thou shalt surely die.” When the first grant 
of food was given, Adam and his wife must have been ‘ 
where no tree of knowledge grew, and they must have 
been intended to live at least so long in, that state as 
that they should have occasion for food, otherwise the 
formal grant of it would have been mot only superfluous, 
but apt to mislead them with re.«pect to the subsequent 
restriction. , 

In this original state man was under the discipline of 
what we have called natural religion entitled to happi- 
ness while he should perform the duties required of him, 
and liable to punishment when he should neglect those 
duties, or transgress the law of his nature as a rational 
and moral agent. This being the case, it is a matter 
of some importance, to ascertain, if we can, what the 
rewards and punishments are which natural religion 
holds out to her votaries. 

That under every dispensation of religion the pious 
and virtuous man shall enjoy more happiness than mi- 
sery^ and that the incorrigibly wicked shall have a 
greater portion of misery than happiness, are truths 
which cannot be controverted by any one who admits, 
that the Almighty governor of the universe is a Being 
of wisdom, goodness, and justice. But respecting the 
rewards of virtue and the punishment of vice, more than 
these genera] truths seems not to be taught by natural pi 
religion. Many divines, however, of great learning did aoi 
and worth, have thought otherwise, and have contend- 
cd, that from the nature of things the rewards bestowed jjjJn 
by an infinite God upon piety and virtue must be eter- lo curnal 
nal like their author. These men indeed appear willing liHi. 
enough to allow that the punishments with which natu- 
ral religion is armed against vice must be only of a 
temporary duration, because reason, say they, is ready 
to revolt at the thought of everlasting punishment. 

This opinion, which confounds natural with revealed 
religion, giving to the former an important truth which 
belongs exclusively to the latter, has been so ably con- 
futed by a learned writer, that we shall submit his ar- 
guments to our readers in preference to any thing which 
we can give ourselves. 

** If reason doth, on the one hand, seem to revolt at 
everlasting punishment^ we must confess that FANCY, 
on the other, (even when full plumed by vanity'), hath 
scarcely force enough to rise to the idea of infinite re- 
wards. How the heart of man came to consider this 
as no more than an adequate retribution for his right 
conduct during the short trial of his virtue here, would 
X X 2 b« 



(k) The woman was some time afterwards distinguished by the name of Eve, mn, because she was to be the 
mother of all living, and particularly of that blessed seed which was to bruise the head of the serpent. See Park- 
hstrsVs Lexicon on the word. 
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Orijr^ial be bard to tell, did we not know wliat monsters PRIDE 
State of begot of old upon Pagan philosophy ; and how much 
, y . greater still these latter ages have disclosed, by the long 
incubation of school- divinity upon foUy^ What hath 
Arguments been urged from natural jeason, in support of this ex- 
U prote travagant presumption, is so very slender, that it recoils 
d^d^incon enforce it. First, you say, “ that the soul, the 

clusiv^^”' of these eternal rewards, being immaterial^ and 

so therefore unalTected by the causes which bring mate- 
rial things to an end, is, by its nature, fitted for eter- 
nal rewards.— This is an argument ad ignorantiamy and 
bolds no farther.— Because an immaterial being is not 
subject to that mode of dissolution which affects mate- 
rial substances; you conclude it to be eternal. This is 
going too fast. There may be, and probably are, many 
natural causes (unknown indeed to us), whereby imma- 
terial beings come to an end. But if the nature of 
things cannot, yet God certainly can, put a final period 
, to such a being when it hath served the purpose of its 

creation. Doth ANNIHILATION impeach that wisdom 
and goodness which was displayed when God brought it 
out of nothing f Other Immaterial beings there are, 
viz. the souls of brutes, which have the same natural 
security with man for their existence, of whose eternity 
we never dream. But pride, as the poet observes, calls 
God unjusty 

If man alone engross not heaven's high care ^ 
Alone made perfect here, immortal there. 

However, let us (for argument’s sake) allow the human 
soul to be unperishable by nature, and secured in its ex- 
istence by the unchangeable will of God, and see what 
will follow from thence— An infinite reward for virtue 
during one moment of its existence, because reason dis- 
covers that, by the law of nature, some reward is due? 
By no means. When God hath amply repaid us for 
the performance of our duty, will he be at a loss how to 
dispose of us for the long remainder of eternity 9 May 
be not find new and endless employment for reasonable 
creatures, to which, when properly discharged, new re- 
wards and in endless succession will be assigned ? Modest 
reason seems to dictate this to the followers of the law 
of nature. The flattering expedient of eternal re- 
wards for virtue here was invented in the simplicity of 
early speculation, after it had fairly brought men to 
conclude that the soul is immaterial. 

^ Another argument urged for the eternity of the 
rewards held out by natural religion to the practice of 
piety and virtue is partly physical and partly moral. 
The merit of service (say the admirers of that reliuion) 
increases in proportion to the excellence of that Being 
to whom our service is directed and becomes acceptable. 
An infinite being, ihereiore, can dispense no rewards but 
what are infinite. And thus the virtuous man becomes 
entitled to immortality. 

“ The misfortnne is, that this reasoning holds equally 
on the side of the unmerciful doctors, as they are called, 
who doom the wicked to EVERLASTING punishment. 
Indeed were this the only discredit under which it la- 
bours, the merciless doctors would hold themselves little 
concerned. But the truth is, that the argument from 
infinity proves just nothing. To make it of any force, 
both the parties should be infinite. This inferior ema- 
nation of God’s imagey man, should either be supremely 
good or supremely bad, a kind of deity or a kind of 
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devil. But these reasoneTS, in their attention to the ori^tt 
divinity^ overlook the hvmanityy which makes the de- Stale of 
crease keep pace with the accumulation, till the rule of , ^ 

logic, that the conclusion follows the weaker part, comes 
in to end the dispute * TVarbt^ 

These arguments seem to prove unanswerably that im- ^ 
mortality is not essential to any part of the bwT 

being man, and that it cannot be claimed as a reward 
due to his virtue. It is not indeed essential to any 
created being, for what has not existence of itself, can- 
not of itself have perpetuity of existence (see Meta- 
physics, 272, &c.V> and' as neither mao nor angel 
can be profitable to Cod, tlwy cannot claim from him 
any thing as a debt. Both, indeed, as moral agents, 
have duties prescribed them *, and while they faithfully 
perform these duties, they have all the security which 
can arise from the perfect benevolence of him who 
brought them into existence, that they shall enjoy a 
sufficient portion of happiness to make that existence 
preferable to non-existence j but reason and philosophy 
furnish no data from which it can be inferred that they 
shall exist for ever. Man is composed in part of perish- 
able materials. However perfect Adam may be thought 
to have been when he came first from the bands of his 
Creator, his hotly, as formed of the dust of the ground, 
must have been naturally liable to docay and dissolution. 

His soul, indeed, was of a more durable substance ; but 
as it was formed to animate his body, and had no prior 
conscious existence, it is not easy to conceive what 
should have led him, under an equal providence, where 
rewards and punishments were exactly distributed, to 
suppose that one part of him should survive the other# 

In his natural and original state, before the covenant 
made wiih him in paradise, he was unquestionably a 
mortal creature. How long he continued in that state, Adam be- 
lt seems not possible to form a plausible conjecture, fw^ld*.*”' 
Bishop Warburton supposes him to have lived 
years under no other dispensation than that of natural 
religion ; during which he was as liable to death as liis to death, 
fallen posterity are at present. 

“ We must needs conclude (says this 1 eaimedwri ter* 
that God having tried Adam in the state of naiurCy and Legatjuh 
approved of the good use he made of his free-will under^*^*?' 
the direction of that light, advanced him to a superior® ^ 
station in Paradise, How long, before this remove, jjow long 
man had continued subject to natural religion alone, we hccootiBi- 
can only guess : but of this we may be assured, that 
was some considerable time before the garden of Eden ’ 
could naturally be made fit for his reception. Since 
Moses, when he had concluded his histoir of crea- 
tion, and of God’s rest on, and sanctfication of, the 
seventh day, proceeds to speak of the condition of this 
new world in the following terms : “ And God made 
evei'y plant of the field before it was in the earthy and 
every herb of the field before it grew ; for the Lord God 
had not caused it to rain upon the earth Which! 
seems plainly to intimate, that when the seeds of vege-^’ 
tables had been created on the third day, they were left 
to nature, in its ordinary operations, to mature by sun 
and showers. So that when In course of time Paradise 
was become capable of accommodating its inhabitants^ 
they were transplanted thithec.” 

This reasoning is not without » portion of that inge- 
nuity whith was apparent in every thing that fell from 
the pen of Warburton j but it was coro^etefy confot- 
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OriginnI ed almost as soon os U was given to tlje public, and 
shown to be deduced from premises which could be em- 
»- . ployed against the author's system. If only the seeds of 

vegetables were created on the third day, and then left 
to nature, in its ordinary operations, to mature by sun 
and showers, the first pair must have perished before a 
- single vegetable could be fit to furnish them with food ; 
and we may suppose that it was to prevent this disaster 
that the garden of £den was miraculously stored at once 
with full grown trees and fruit in perfect maturity, 
whilst the rest of the earth was left under the ordinary 
laws of vegetation. There is, however, no evidence 
that they were only the seeds of vegetables that God 
created. On the contrary, Moses says expressly that 
God made the earth on the third day bring forth the 
herb yielding seed after his kind, and the tree yielding 
fruit whose seed was in itself after his kind and when 
he recapitulates tlie history of the creation, he says, that 
God made, not every seed, but every plant of the field 
before it was in the earth, and every herb of the field 
before it grew. IVom the process of vegetation, there- 
fore, nothing can be inferred with respect to the time of 
Adam’s introduction into paradise, or to ascertain the 
duration of his original state of nature. If angels were 
created during the six days of which the Hebrew law- 
giver writes the history, an hypothesis very generally 
received (see Angel), though in the opinion of* the pre- 
sent writer not very probable, there can be no douU 
but our first parents lived a considerable time under the 
law of nature before they were raised to a superior sta- 
tion in the garden of Eden j fqr it seems very evident 
that the period of their continuance iVithat station was 
not long. Of this, however, nothing can be said with 
certainty. They may have lived for years, or only a 
few days in their original state ; but it is very necessary 
to distinguish between that slate in which tliey were 
under no other d’lspensation than what is commonly cal- 
led wn^f/ra/ entitled, upon their obedience, to 
the indefinite rewards of piety and virtue, and their 
state in Paradise when they were put under a new law, 
and by the free grace of God promised, if they should 
be obedient, a supernaiural and eternal reward. Into 
that state we must now attend them, and ascertain, if 
vre can, the precise terms of the first covenant. 

Moses, who in this investigation is our only guide, 
tells us, that the Lord God, after be had formed the 6i*st 
pair, “ planted a garden eastward in Eden, and took 
the man and put him in the garden to dress it and to 
keep it. And the Lord God (continues he) command- 
ed the man, saying, Of every tree of the garden thou 
niayest freely eat ; but of the tree of the knowledge of 
good and evil thou shall not eat of it j for in the day 
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that thou eatest tbisrepf, tbopilEalt surely die t.” H^re Original, 
is no mention made of the laws of piety and moral vir- State ul* 
tue resulting from the relations in which the various Man. ^ 
individuals of the human race stand to each other, and j cen ii. 
in which all his creatures stand to God their Almighty s, 15, 
and beneficent Creator. With these laws Adam was 17, 
already well acquainted ; and he must have been sensi- 
ble, that as they were founded in his nature, no subse- 
quent law could dispose with their obligation. They 
have been equally binding on all men in every state and^ 
under every dispensation } and they will .continue to fie- 
so as long as the general practice of justice, mercy, and^ 
piety, shall contribute to the sum of human happiness. 

The new law peculiar to his paradisaical state was the 
command not to eat of the fruit of the tree of the. 
knowledge of good and evik This was a positive pre- 
cept, not founded in the nature of man, but very pr6- 
per to be the test of his obedience to the will of Iiis 
Creator. The laws of piety and virtue are sanctioned The cotc^ 
by nature, or by that general system of rules according“a®^ •**«* • 
to which God governs the physical and moral worlds, 
and by which he ha» secured, in some state or other, 
happiness to the pioi^ and virtuous man, and mi-sery to paradise, 
such as shall prove incorrigibly wicked. The law re- 
specting the forbidden fruit was sanctioned by tlie penal- 
ty of death denounced against disobedience 5 and by the 
subjects of that law the nature of this penalty must have 
heeu perfectly understood : but Christian divines, as we 
shall afterwards see, lia.ve diflered widely in opinion 
respecting the fullimportof the Hebrew words wliicli our 
translators have rendered by the phrase thou shall sure^ 
ly die. All, however, agree that they threatened death,., 
in the common acceptation of the word, or the separa- 
tion of the soul and body, as one part of the-punishment 
ta be incurred by eating the forbidden fruit j and henc-e 
we must infer, that had the forbidden fruit not been= 
eaten, oiir first parents would never have died, bepause 
the penalty of death was denounced against no other 
transgression. What therefore is said respecting tfia 
fruit ol the tree of knowledge, implies not only a law 
but also a covenant (l), promising to man, upon t\» 
observance of one positive {irecept, immortality or eter- 
nal life i which is not essenliah to the nature of any crea- 
ted being, and cannot be claimed as the merited reward 
of the greatest virtue or the most fervent piety. 

This obvious truth will enable us to dispose of tfia 
objections which have been sometimes brought by free- 
tbinkiiig divine.H against the wisdom and justice of 
punishing so severely as by death the breach of a mere 
positive precept j which, consideaed in itself, appears to 
he a precept of very little importance. We have only 
to reply, that as tfa exemption from death is hot due 

either 



(l) It does not appear tJiat any transaction between God and mankind in eeneral was denom:n.t<.J I. a 

equivalent to the English word tweno«aill the end of the fonrtli centurv whfn sii^ 

into the church by the celebrated Augustine, bishop of Hippo. That the jihrasei.logy is’^trictlv D»De^*nT™‘^““‘^ 
suppose who reflects on the infinite distance between the TOotraetinv Xies a^atsoh t. J ' r^f " 

- over the other. To he capable of entering into a cove,u,nt, in the pX“er‘^en^f the ^ “l* ““ 

a right either to agree to the terms proposed or to reject them ; Lt sureIvL.m ’• k. . Pf 

Maker, or to refuse the gift of immortality on the terms on which it was ofifered to him *^*TI ^ 

would more accuiately denote what is hei/me.nt by the word but rs this Cth 

retMued it u sufficient, when thus .aplained, to distinguish what man received liem God JLn J i *’ "* 
condiUoBS^ from wkak he bad a claim to by tJie coostiti^n of his luuvre. certain positive 
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Original either to the nature or to the virtue of roan, it was wise 
•ute *f and just to make it depend on the observance of a posi- 
Man, jjyg precept, to impress on the minds of our first parents 
" ’ a constant conviction, that they were to be preserved 

immortal, not in the ordinary course of divine provi- 
dence, but hy the special grace and favour of God. The 
same consideration will show us the folly of those men 
who are for turning all that is said of the trees of know- 
ledge and of life into figure and allegory. But the 
other trees which Adam and Eve were permitted to eat 
were certainly real trees, or they must have perished for 
want of food. And what rules of interpretation will 
'authorise us to Interpret eating and trees literally in one 
part of the sentence and figuratively in the other ? A 
garden in a delightful climate is the very habitation, 
and the fruits produced in that garden the very food, 
which we should naturally suppose to have been pre- 
pared for the progenitors of the human race; and 
though in the garden actually fitted up for this purpose 
two trees were remarkably distinguished from the rest, 
perhaps in situation and appearance as well as in use, 
the distinction was calculated to serve the best of pur- 
poses. The one called the tree of life^ of which, while 
they continued innocent, they were permitted to eat, 
served as a sacramental pledge or assurance on the 
/ part of God, that as long as they could observe the 

terms of the covenant their life should be preserved ; 
the other, of which it was death to taste, was admirably 
adapted to impress on their minds the necessity of im- 
plicit obedience to the Divine will, in whatever man- 
ner it might be made known to them. 

A question has been started of some importance. What 
would have finally become of men if the first covenant 
had not been violated ? That they would have been all 
immortal is certain ; but it is by no means clear that 
they would have lived for ever on this earth. On the 
contrary, it has been an article of very general belief in 
\£u of **^**‘^ church t, that the garden of Eden was 

Uanlifore^^ emblem or type of heaven, and therefore called Pa^ 
thg Fait, radise (see Paradise) ; and that under the first cove- 
97 naut, mankind, after a sufficient probation here, were to 
l»e«n'vioU translated into heaven without tasting death. This 
doctrine is not indeed explicitly taught in Scripture; 
iMhim ni»”y things conspire to make it" highly probable. 

&MT«n, 'Phe frequent communications between God and man 
before the fall (m), seem to Indicate that Adam was 
training up for some higher state than the terrestrial pa- 
radise. Had he been intended for nothing but to cul- 
tivate the ground and propagate his species, he might 
‘have been left like other animal*; to the guidance of his 
own reason and Instincts ; which, after the rudiments of 
knf)wledge were communicated to liilh, must surely have 
been sufficient to direct him to every thing necessary to 
tin* comforts of a life merely sensual and rational, other- 
wise he would have been an imperfect animal. It is 
obvious too, that this earth, however fertile it may have 
originally been, could not have aflbrded the means of 
subsistence to a race of immortal beings multiplying to 
inhmty. For these reasons, and others which will 
readily occur to the reader, it seems incontrovertible. 



that, under the first covenant, either mankind would Origioal 
have been successively translated to some superior state, Stale of 
or would have ceased to propagate their kind as soon as . ^ 

the earth should have been replenished with inhabitants. ’ 

He who reflects on the promise, that, after the general 
resurrection, there is to be a new heaven and a new 
earth, will probably embrace the latter part of the al- 
ternative ; but that part in its consequences difiers not 
from the former. In the new earth promised in the 
Christian levelatlon, nothing is to dwell but righteous- 
ness. It will therefore be precisely the same with what 
we conceive to be expressed by the word heaven; and if 
under the first covenant this earth was to be converted 
into a similar place, where, after a certain period, men 
should never marry nor be given in marriage, but en- 
joy what divines have called the beatific vision^ we may 
confidently affirm, that, had the first covenant been 
faithfully observed, Adam and bis posterity, after a suf- 
ficient probation, would all have been translated to some 
superior state or heaven. ^ 

To fit them for that state, the gifts of divine grace and ike 
seem to have been absolutely neceusary. Tothemitri^®^ 
was a state certainly supernatural, otherwise a God 
infinite wisdom and perfect goodness would not, for a^ 
moment, have placed them in an inferior state. But to 
enable any creature, especially such a creature as man, 
whom an ancient philosopher has justly styled 
fUfc^iKoff to rise above its nature^ foreign and divine aid , 
is unquestionably requisite; and therefore, though we 
cannot persuade ourselves that the gifts of the Holy 
Ghost constituted that image of God in which man was 
originally made, we agree with Bishop Bull, that these 
gifts were bestowed on oiir first parents to enable them 
to fulfil the terms of the covenant under which they 
were placed. 

On the whole, we think it apparent from the por- 
tions of scripture which we have examined, that Adam 
and Eve were endued with such powers of body and 
mind as fitted them to exercise dominion over the other 
animals ; that those powers constituted that image of 
God in which they are said to have been formed ; that 
they received hy immediate revelation the first princi- 
ples of all useful knowledge, and especially of that sys- 
tem which is usually called natural religion; that they 
lived for some time with no other religion, entitled to 
the natural rewards of piety and virtue, but all the 
while liable to death ; that they were afterwards trans- 
lated into paradise, where they were placed under a new 
law, with the penalty of death threatened to the breach 
of it, and the promise of endless life if they should j, 

fully observe it; and that they were endued with the 
gifts of the Holy Ghost, to enable them, if not wanting pgfiytallff 
to themselves, to fulfil the terms of that covenant, which the cow- 
has been improperly termed the covenant of works^nant^ 
since it flowed from the mere grace of God, and confer- 
red privileges on man to which the most perfect human 
virtue could lay no just claim. 

Sect. Ill, Of the Fall of Adaniy and its Consequences* 

From the preceding account of the primeval state of 

roan. 
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Fall of /V- *8 evident thnt vuntiiiiiance in the terrestrial 

dam, ami paradise, together with all the privileges which he there 
iix consc- enjoyed, were made to depend on his observance of one 
qucnces. pogjtjve precept. Every other duty incumbent on him, 
xot) whether sis resulting from what is called the law of his 
as it could nature, or from the express command of his God, was 
be violated as much his duty before as after he was Introduced into 
only by garden of Eden ; and though the transgression of 

«nce*to'one^‘’y would undoubtedly have been punished, or have 
positive forgiven only In consequence of sincere repentance 

coDuuand. and amendment, it does not appear that a breach of the 
moralVxvi^ or of the commandment respecting the sanc- 
tification of the Sabbat/i-da^j would have been punished 
with death, whatever may be the Import of that word 
in the place where it is first threatened. The punish- 
ment was denounced only against eating the fruit of the 
tree of the knowledge of good and evil : For “ the 
Lord God commanded the man, saying. Of every tree 
of the garden thou maysst freely eat, but of the tree of 
the knowledge of good and evil thou shalt not eat of it y 
for in the day that thou eatest thereof thou shall surely 
die/' To the word (leat/i in this passage divines have 
affixed many and different meanings. By some it is 
supposed to import a separation of the soul and body, 
while the latter was to continue in a state of conscious 
existence 5 by others, it is taken to imply annihilation 
or a state without consciousness^ by some, it is imagined 
to signify eternal life in torments ; and by others a spi- 
ritual and moral death, or a state necessarily subject to 
sin. In any one of these acceptations it denoted some- 
thing new to Adam, which he could not understand 
without an explanation of the term ; and therefore, as 
it was threatened as the punishment of only one trans- 
gre.ssion, it could not be the divine intention to inflict 
lei it on any other. 

It wa* ?io- The abstaining from a particular fruit in the midst of 
lated, a garden abounding with fruits of all kinds, was a pre- 
cept which at first view appears of easy observation j 
and the penalty threatened against the breach of it was, 
in every sense, awful. The precept, however, was bro- 
ken notwithstanding that penalty j and though we may 
thence infer that our first parents were not beings of 
such absolute perfection as by divines they have some- 
times been represented, we shall yet find, upon due con- 
sideration, that the temptation by which they were se- 
duced, when taken with all its circumstances, was such 
as no wise and modest man will think himself able to 
have resisted. The short history of this important trans-- 
action, as we have it in the third chapter of the book of . 
Genesis, is as follows. 

“ Now the serpent was more subtile than any beast 
of the field which the Lord God had made j and he said 
unto the woman, Yea, hath God said, ye shall not eat 
of every tree of the garden ? And the woman said unto 
the serpent. We may eat of the fruit of the trees of the 
garden ; but of the fruit of the tree which is in the 
midst of the garden, God hath said, Ye shall not eat of 
it, neither shall ye touch it, lest ye die. And the ser- 
pent said unto the woman, Ye shall not surely die ; For 
God doth know, that on the day ye eat thereof, then 
your eyes shall be opened, and ye shall be as gods, 
knowing good and evil. And when the woman saw 
that the tree was good for food, and that it was plea- 
sant to the eyes, and a tree te be desired to make one 
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wise, she took of the fruit thereof, and did eat, and gave f'all of 
also unto her husband with her, and he did eat." Adam, aad 

To the less attentive reader this conversation between *** conie- 
the serpent and the woman must appear to begin afirupt- . 

ly ; and indeed it is not possible to reconcile it with the ,02 
natural order of a dialogue, or even with the common in cobm* 
rules of grammar, but by supposing the tempter’s que- quvoct of 
stion, ‘‘ Yea, hath God .said, ye shall not eat of 
trec of the garden to have been suggested by some-^j,,, ^ 
thing immediately preceding either in words or in signi- 
ficant signs. Eve had undoubtedly by some means or 
other informed the serpent that she was forbidden to eat 
of the fruit on which he was probably feasting ; and 
that information, whether given in words or in actions, 
must have produced the question with which the sacred 
historian begins his relation of this fatal dialogue. We 
are told that the woman saw that the tree was good for 
food: that it wa.s pleasant to the eyes, and a tree to be 
desired to make one wise : but all this she could not have 
seeny had not the serpent eaten of its fruit in her pre- 
sence. In her walks through the garden, it might have 
often appeared pleasant to her eyes j but previous to ex- 
perience she could not know but that its fruit was the 
most deadly poison, far less could she conceive it ca- 
pable of conferring wisdom. But if the serpent ate of 
it before her, and then extolled its virtues in rapturous 
and intelligible language, she would at once see that it 
was not destructive of animal life, and naturally infer 
that it had very singular qualities. At the moment she 
was drawing this inference, it is probable that he invited 
her to partake of the delicious fruit, and that her refu- 
sal produced the conference before us. That she yield- 
ed to his temptation need excite no wonder ; for she 
knew that the serpent was by nature a mute animal, and 
if be attributed his speech to the virtues of the tree, she 
might infer, with some plausibility, that what had power 
to raise the brute mind to human, might raise the hu- 
man to divine, and make her and her husband, accord- 
ing to the promise of the tempter, become as gods, know- 
ing good and evil. Milton, who was an eminent divine 
as well as the prince of poets, makes her reason thus with . 
herself. 

Great are thy virtues, doubtless, best of fruits, 

Tho’ kept from man, and worthy to be admir'd y. 

Whose taste, too long forborn, at first essay 

Gave elocution to the mute, and taught 

The tongue not made for speech to speak thy praisn. . 



-For us alone 



Was death invented ? or to us denied 
This intellectual food, for beasts reserved ? 

For beasts it seems : yet that one beast which first 
Hath tasted envies not, hut brings with joy 
The good befallen him, author unsuspect, 

Friendly to man, far from deceit or guile. 

What fear I then, rather what know to fear 
Under this ignorance ©f good and evil, 

Of God or death, of law or penalty ? 

Here grows the cure of all, this fruit divine. 

Fair to the eye, inviting to the taste, 

Of virtue to makti wise : what fiinders then 
To reach, and feed at once both body and mind ? 

Paradise Losty book ix. 

FaU 
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IT.11 of Full of these topes of raising herself to divinity, and 
Adun.saj not, as has sometimes been supposed, led headlong by 
itscoase- ^ sensual appetite, she took of the fruit and did eat, ana 
qoeacei. ^ her husband with her, and he did eat. Ihc 
meat poet makes Adam delude himself with the same 
sophistry that had deluded Eve, and infer, that as the 
serpent had attained the language and reasoning powers 
of man, they should attain 

Proportional ascent, which could not be 
But to be gods, or angels, demi-gods. 

Md*Ada« Thus was the covenant, which, on the introduction of 
and Etc our first parents into paradise, their Creator was gracious- 
tumed out Jy pleased to make with them, broken by their violation 
•fparadiie. condition on which they were advanced to that 

supernatural state j and therefore the historian tells us, 
that “ lest they should put forth their hand and take 
also of the tree of life and eat, and live for ever, the 
Lord God sent them forth from the garden of Eden to 
till the ground from whence they were taken (n).” 
Had they been so sent forth without any farther inti- 
r^mation respecting their present condition or their future 
, prospects, and it the death under which they had fallen 
was only a loss of consciousness, they would have been 
in precisely the same state in which they lived before 
they were placed in the garden of Eden j only their 
minds must now have been burdened with the inward 
sense of guilt, and they must have known themselves 
to be subject to death *, of which, though not exempt- 
. ed from it by nature, they had probably no apprehen- 
sion till it was revealed to them in the covenant of life 
•which they hai so wantonly broken. 

God, however, did not send them forth thus hopeless 
and forlorn from the paradise of delights which they had 
so recently forfeited. He determined to punish them 
for their transgression, and at the same time to give them 
an opportunity of recovering more than their lost inhe- 
ritance. Calling therefore the various ofienders before 
him, and inquiring into their different degrees of guilt, 
ho began with pronouncing judgment on the serpent in 
terms which implied that there was mercy for man. 
** And the Lord God said unto the serpent. Because, 
thou hast done this, thou art cursed above all cattle, 
r ,and above every beast of the field : upon thy belly shall 
thou go, and dust shall thou eat ail the days of thy 
life i and I will put enmity between thee and the wo- 
man, and between thy seed and her seed : it shall 
bruise thy head, and thou shall bruise his heel.” 
The't^p- That this sentence has been fully inflicted on the ser- 
ver punish- pent, no reasoning can be necessary to evince. Every 
species of that reptile is more hateful to man than any 
other terrestrial creature ^ and there is literally a per* 
petoal war between them and the human race. It is 
remarkable too that the Jwad of this animal is the only 
part which it is safe to bruise. His tail may be bruised, 
or even cut off, and he will turn with fury and death on 
his adversary : but the slightest stroke on the head in- 
fallibly kills him. That the serpent, or at least the 
greater part of serpents, go on their belly, every one 



knows; though it is s*id *, that in some parts of the FtU,^ 
east serpento have been seen with winp, and others with 
feet, and that these species are highly heauliful. If 
there be any truth in this story, we may supprae that, — ^ 
these walking and flying serpento have been suflered U>»nao^’, 
retain their original elegance, that mankind might 
what the whole race was before the curse was denoun- ^J * 
ced on the tempter of Eve : but it is certain that most 
of the species have neither wings nor feet, and that 
many of the most poisonous of them live in burning de- 
serte, where they have 'nothing to eat but the dust a- 
mong which they crawl f. . n i • chart end 

To this degradation of the serpent, infidels have ob- «i 
jected, that it implies the punishment of an animal 
which was incapable of guilt ; but ibis objection 
founded in thoughtlessness and ignorance. 1 he elegant 
form of any species of inferior animals adds nothing to 
the happiness of the animals thcrtiselves ; the ass is pr^ 
bably as happy as the horse, and the serpent that crawls 
as he that flies. Fine proportions attract indeed llie no- 
tice of man, and tend to impress upon his mind just no- 
tions of the wisdom and goodness of the Creator j but 
surely the symmetry of the horse or the^ beauty of the 
peacock is more properly displayed for this purpose than 
the elegance of the instrument employed by the enemy 
of mankind. The degradation of the serpent in the pre- 
sence of our first parents must have served the best of 
purposes. If they had so little reflection as not yet to 
have discovered that he was only the instrumept with 
which a more powerful being had wrought their rum, 
they would be convinced, by the execution of this sen- 
tence, that the forbidden fruit had no power in itself to 
improve the nature either of naan or of beast. But it i* 
impossible that they could be so stupid as this objection 
supposes them. They doubtles knew by this time that 
some great and wicked spirit bad actuated the organs 
of the serpent *, and that when enmity was promised to 
be put between its seed and the seed of the woman, 
that promise was not meant to be fulfilled by serpents 
occasionally biting the heels of men, and by men in re- 
turn bruising the heads of serpents ! If such enmity, 
though it has literally taken place, was all that was 
meant by this prediction, why was not Adam directed 
to bruise the head of the identical serpent which had 
seduced his wife ? If he could derive any consolation 
from the exercise of revenge, surely it would be great- 
er from his revenging himself on his own enemy, than 
from the knowledge that there should be a per|^tual 
warfare between his descendants and the breed ol ser- 
pents through all generations. 

We are told, that when the foundations of the earth 
were laid, the morning sthrs sang toother, and all the 
sons of Ciod shouted for joy j and it is at least probable 
that there would be similar rejoicing when the six days 
work of creation was finished. If so, Adam and Eve, 
who were but a little lower than the angels, might be 
admitted into the chorus, and thus be made acquainted 
with the existence of good and evil spirits. At 
vents, we cannot doubt but their gracious and merciful 



(n) The ideas which this language conveys are indeed allegorical ; but they inform us of this, and nbthing hot 
this, that immortal lije was a thing extraneous to our nature^ and not put into our paste or composition when 
.fftst fashioned by the forming hand of the Creator.^^ W %rburton's Divine Legation^ book ix. chap. i • 
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Fall of Creator would inform them that they had a powerful 
Adam, and enemy ; that he was a rebellions angel capable of de- 
its aonse- ceiving them in many ways 5 and that they ought there- 
qiences. constantly on their guard against his wiles. 

They must have known too that they were themselves 
animated by something different from mattery and when 
they found they were deceived by the serpent, they 
might surely, without any remarkable stretch of saga- 
city, infer that their malignant enemy bad actuated the 
organs of that creature in a manner somewhat similar to 
that in which their own souls actuated their own bodies. 
If this be admitted, the degradation of the serpent would 
convince them of the weakness of the tempter when com- 
pared with their Creator ; and conhrm their hopes, that 
since be was not able to preserve unhurt his own instru- 
ment of mischief, be should not be able finally to prevail 
against them ; but that though he had bruised their 
heels, the promised seed of the woman should at last 
bruise bis head, and recover the inheritance which they 
had lost. Sec Prophecy, N® 9, 10. 

Seatence Having thus punished the original instigator to evil, 
pasted on the Almighty Judge turned to the fallen pair, and said 
Adam and to the woman, “ I will greatly multiply thy sorrow and 
■*’’^** thy conception : in sorroW slialt thou bring forth chil- 
dren *, and thy desire shall be to thy husband, and he 
shall rule over thee. And unto Adam be said, Because 
thou hast hearkened unto the voice of thy wife, and hast 
eaten of the tree of which I commanded thee, saying. 
Thou shall not eat of it j cursed is the ground for thy 
sake j in sorrow shall thou eat of it all the days of thy 
life. Thorns also and thistles shall it bring forth unto 
thee, and thou shall eat the herb of the field. In the 
sweat of thy face shall thou eat bread till thou return 
unto the ground j for out of it wast thou taken : for 
dust thou art, and unto dust shall thou return.'* 

Here is a terrible denunciation of toil and misery and 
death upon two creatures ; who, being inured to no- 
thing, and formed for nothing but happiness, must have 
felt infinitely more horror from such a sentence, than 
we, who are familiar with death, intimate with misery, 
and “ born to sorrow as the sparks fly upward,” can 
form any adequate conception of. The hardship of it, 
too, seems to be aggravated by its being severer than 
what was originally threatened against the breach of 
the covenant of life. It was indeed said, “ In the day 
thou eatest thereof, thou shall surely die but no men- 
^ tion was made of the woman's incurring sorrow in con- 

ception, and in the bringing forth of children j of the 
curse to be inflicted on the ground ; of its bringing forth 
thorns and thistles instead of food for the use of man j 
and of Adam's eating bread in sorrow and the sweat of 
his face till he should return to the dust from which he 
106 taken. 

Ab oUcore These seeming aggravations, however, are in reality 
intimation instances of divine benevoience. Adam and Eve were 
ciTenthem now subjected to death *, but in the sentence passed on 
of deliver- the serpent, an obscure intimation bad been given them 
Mce from jjjgy were not to remain for ever under its power. 

It was therefore their interest, as well as their duty, to 
reconcile themselves as much as possible to their fate ^ 
to wean their affections from this world, in which they 
were to live only for a time j and to hope, with hum- 
ble confidence, in the promise of their God, that, upon 
their departure from it, they should be received into 
VoL. XX. Part I. 
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some better state. To enable them to wean their af- Fall of ' 
fectious from earth, nothing could more contribute than Adam, and 
to combine sensual enjoyment with sorrow, and lay them *t* coate- 
under the necessity of procuring their means of subsist- . *1°***^**- 
ence by labour, hard and often fruitless. This would 
daily and hourly impress upon their minds a full convic- 
tion that the present world is not a place fit to be an 
everlasting habitation 5 and they would look forward, 
with pious resignation, to death, as putting a period to 
all their woes. Had they indeed been furnished with no 
.ground of hope beyond the grave, we cannot believe 
that the Bighteous Judge of all the earth would have 
added to the penalty originally threatened. That pe- 
nalty they would doubtless have incurred the very day 
on which they fell j but as they were promised a delive- 
rance from the consequences of their fall, it was proper 
to train them up by severe discipline for the happiness 
reserved for them in a future state. 

After the passing of their sentence, the man and wo- 
man were turned out into the world, where they had 
formerly lived before they were placed in the garden 
of Eden ; and all future access to the garden was for 
ever denied them. They were not, however, in the 
same state in which they were originally before their 
introduction into Paradise : They were now conscious 
of guilty doomed to severe labour} liable to sorrow and 
sickness, disease and death : and all these miseries they 
had brought, not only on themselves, but also on 
their unborn posterity to the end of time. It may seem 
indeed to militate against the moral attributes of God, 
to inflict misery on children for the sins of their parents} 
but before any thing can be pronounced concerning the 
Divine goodness and justice in the present case, we must 
know precisely bow much we suffer in consequence of 
Adam's transgression, and whether we have ourselves any 
share in that guilt which is the cause of our sufferings. 

That women would have had less sorrow in the ^^*’**ig* j>oubtfol 
ing forth of children } that we should have been subject* vHtetber 
ed to less toil and exempted from death, bad our first pa- men wo«Id 
rents not fallen from their paradisaical state — are truths have beea 
incontrovertible by him who believes the inspiration J^**™***^ 
the Holy Scriptures } but that mankind would in that 
state have been wholly free from pain and every bodily first cove- 
distress, is a proposition which js not to be found in thenant 
Bible, and which therefore no man is bound to believe. 

The bodies of Adam and Eve consisted of flesh, blood, 
and bones, as ours do } they were surrounded by mate- , 
rial objects as we are }.and their limbs were unquestion- 
ably capable of being fractured. That their souls should 
never be separated from their bodies while they abstain- 
ed from the forbidden fruit, they knew from the infal- 
lible promise of him who formed them, and breathed 
into their nostrils the breath of life } but that not a bone 
of themselves or of their numerous posterity should ever 
be broken by the fall of a stone or of a tree, they were 
net told, and bad no reason to expect. Of such frac- 
tures, pain would surely have been the consequence} 
though we have reason to believe that it would have 
been quickly removed by some infallible remedy, pro- 
bably by the fruit of the tree of life. 

Perhaps it may be said, that if we suppose our first 
parents or their children to have been liable to accidents 



of this kind in the garden of Eden, it will be difficult to 
conceive how they could have been preserved from death. 



Digitized by kjOOQle 




354 



T ft E O L 6 G Y. 



Partn. 



Fall of iw a stone might have fallen on their beads as well as on 
Adam, and their feet, and have at once destroyed the principle of 
iu consc- vitality. But this can be said only by him who knows 
quencei.^ physical world, and still less of the power 

of God. There are many animals which are susceptible 
of pain, and yet not easily killed j and man in paradise 
might have resembled these. At any rate, we are sure 
that the Omnipotent Creator could and would have pre- 
served him from death j but we have no reason to be- 
lieve that, by a constant miracle, he would have pre- 
served him from every kind of pain. Indeed, il, under 
the first covenant, mankind were in a state of proba- 
tion, it is certainly conceivable that some one individual 
of the numerous race might have fallen into sin, with- 
out actually breaking the covenant by eating the fruit 
of the tree of knowledge j and such a sinner would un- 
doubtedly have been punished by that God who is of 
purer eyes than to behold iniquity : but how punishment 
could have been inflicted on a being exempted from all 
possibility of pain as well as of death, we confess our- 
selves unable to imagine. Remorse, which is the inse- 
parable consequence of guilt, and constitutes in our pre- 
sent state great part of its punishment, flows from the 
fearful looking for of judgment, which the sinner knows 
shall, in a future state, devour the adversaries of the 
gospel of Christ y but he, who could neither siiflTer pain 
nor death, had no cause to be afraid of future judge- 
ment, and was therefore not liable to the tortures of re- 
morse. We conclude, therefore, that it is a mistake 
to suppose pain to have been introduced into the world 
by the fall of our first parents, or at least that the opi- 
nion contrary to ours has no foundation in the word of 
108 God. 

though Death, however, was certainly introduced by their 
they fall j for the inspired apostle assures us, that in Adam all 
»«» . ^ ^ again, that through the offence of one many 

are dead\. But concerning the full import of the word 
death in this place, and in the sentence pronounced up- 
on our first parents, divines hold opinions extremely dif- 
ferent. Many contend, that it includes death corporaly 
spiritual or moral, and eternal ; and that all mankind 
are subjected to these three kinds of death, on account 
of their share in the guilt of the original transgression, 
which is usually denominated oHginal sin, and consider- 
ed as the source of all moral evil. 

That all men are subjected to death corporal in con- 
. sequence of Adam’s transgression, is universally admit- 
ted *, but that they are in any sense partakers of bis 
guilt, and on that account subjected to death spiritual 
and eternal, has been very strenuously denied. To dis- 
cover the,truth is of great importance 5 for it is inti- 
mately connected with the Christian doctrine of redemp- 
tion. We shall therefore state, with as much impartia- 
lity as we can, the arguments commonly urged on each 
side of this much agitated question. 

Doeirine of Those who maintain that all men sinned in Adam, 
““generally state their doctrine thus ; “ The covenant be- 
ing made with Adam as a public person, not for himself 
only but for his posterity, all mankind descending from 
him by ordinary generation sinned in him and fell with 
him in that first transgression ; whereby they are depri- 
ved of that original righteousness in which be was crea- 
ted, and are utterly indisposed, disabled, and made op- 
posite to all that is spiritually good, and wholly inclined 
to all evil, and that continually y which la commonly 
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called original sin, and from which do proceed all ac- Fall of 
tual transgressions, so as we are by nature children of Adam, and 
wrath, bond-slaves to Satan, and justly liable to all pu- 
nishments in this world and in that which is to come, . ^ 
even to everlasting separation from the comfortable pre- 
sence of God, and to most grievous torments in soul and 
body, without intermission, in hell fire for ever.” 

That which in this passage we are first to examine, is 
the sentence which affirms all mankind descending from 
Adam bv ordinary generation to have sinned in him and 
fallen with him in his first transgression j the truth of 
which is attempted to be proved by various texts of 
Holy Scripture. Thus St Paul says expressly, that “ by 
one man sin entered into the world, and death by sin , 
and so death passed upon all men, for that all have Ji/i- 'jjq 
ncd. But not as the offence, so also is the free gift. Argmnenl 
For if, through the ffence of one, many be dead ; mochforit 
more the grace of (^d, and the gift by grace, which is 
by one man, Jesus Christ, hath abounded unto many , 
and not as it was by one that sinned, so is the gift (for 
the Judgment was by one unto condemnation^ ; but the 
free gift is of many oflfences unto justification. For if, 
by one man’s oflfence, death reigned by one; much more 
they, who receive the abundance of grace and of the 
gift of righteousness, shall reign in life by one, Jesus 
Christ. Therefore as, by the offence of one, judgment 
came upon aU men to condemnation s even so, by the 
righteousness of One, the free gift came upon alj men 
nnto justlficutlon of life. For as by one man’s disobe- 
dience many were made sinners ; so by the obedience of 
one shall many be made righteous*.” In this passage# Rom. r. 
the apostle assures us, that all upon whom death hath 
passed have sinned; but death hath passed upon infants, 
who could not commit actual sin. Infants therefore 
must have sinned in Adam, since death hath passed up- 
on them ; for death “ is the wages only of sin.” He 
tells us likewise, that by the offence of one, judgment 
came upon all men to condemnation ; and therefore 
since the Righteous Judge of heaven and earth never 
condemns the innocent with the wicked, we must con- 
clude, that all men partake of the guilt of that offence 
for which judgment came upon them to condemnation. 

These conclusions are confirmed by his saying expressly, 
that “ by one man’s disobedience many (f. e. all man- 
kind) were made sinners and elsewberef, that “ 
is none righteous, no not one and that his 
converts “ were dead in trespasses and sins, and were by^^j. 
nature children of wrath even as others?'* The same 
doctrine, it is said, we are taught by tlie inspired writers 
of the Old Testament. Thus Job, expostulating with 
God for bringing into judgment with him such a crea- 
ture as man, says, “ Who can bring a clean thing out 
of an unclean ? Not one.” And Fliphaz, reproving 
the patient patriarch for what he deemed presumption, 
asks J, What is man that he should be clean, or hejjob*‘^‘ 
who is born of a woman that he should be righteous ?’*4. and»r. 
From these two passages it is plain, that Job and bisM* 
unfeeling friend, though they agreed in little else, ad- 
mitted as a truth unquestionable, that man inherits from 
his paren^ts a sinful nature, and that it is impossible for 
any thing born of a woman by ordinary generation to 
be righteous. The psalmist talks the very same lan- 
guage ; when acknowledging his transgressions, 
says |j, “ Behold I was shapen in iniquiiy; and in sinB 
did my mother conceive me.” 

Having 
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Fall or Having llius proved the fact, that all men are made 
Afiain, and sinners by Adam’s disobedience, the divines, who em- 
it! consc- brace this side of the question, proceed to inquire how 
, <l«gpccg. partakers in guilt which was incurred so 

jjj many ages before they were born. It cannot be by imi- 
Adam’s tatlon j for infants, according to them, are involved in 
l^iltini{ni- this guilt before they be capable of imitating any thing, 
ted to hi« Jq they admit that sin is by the apostle put for 

postentj. consequences of sin, and many said to he made sin- 
ners by one man’s disobedience, because by that disobe- 
dience they were subjected to death, which is the wages 
of sin. This, which they call the doctrine of the Ar- 
mlnians, they affirm to be contrary to the whole scope 
and desitrn of the context 5 as it confounds together sin 
and death, which are there represented, the one as the 
cause, and the other as the cfiect. It likewise exhibits 
the apostle reasoning in such a manner as would, in their 
opinion, disgrace any man of common sense, and much 
more an inspired writer ; for then the sense of these 
words, “ Heath hath passed upon all men, for that all 
have sinned,” must be, death has passed upon all men, 
because it hath passed upon all men *, or, all men are ob- 
noxious to death, because they are obnoxious to it. The 
only way therefore, continue they, in which Adam’s po- 
sterity can be made sinners through his disobedience, is 
by the imputation of his disobedience to them j and 
his imputation is not to be considered in a moral sense, 
as the action of a man committed by himself, whether 
' good or bad, is reckoned into him as liis own ; but in a 
forensic sense, as when one man’s debts are in a legal 
way placed to the account of another. Of this we have 
• an instance in the apostle Paul, who said to Philemon 
concerning Onesimus, “ If he hath wronged thee, or 
oweth thee any thing let it be imputed to 

roe,” or placed to and put on my account. And thus 
the posterity of Adam are made sinners by his disobedi- 
ence 5 that being imputed to them and put to their ac- 
count, as if it had been committed by them personally, 
though it was not. 

Some fpw divines of this school are indeed of opinion, 
that the phrase, “ By one man’s disobedience many were 
made sinners,” means nothing more than that the poste- 
rity of Adam, through his sin, derive from him a cor- 
rupt nature. But though this be admitted as an un- 
doubted truth, the more zealous abettors of the system 
contend, that it is not the whole truth. “ It is true 
(say they) that all men are made of one man’s blood, 
and that blood tainted with sin *, and so a clean thing 
cannot be brought out of an unclean. What is born of 
Uie flesh is flesh, carnal and corrupt : every man is con- 
ceived in sin and shapen in iniquity*, but there is a dif- 
ference between being made sinnersviXiA becoming sinful. 
,The one respects the guilt, the other the pollution of na- 
ture j the one is previous to the other, and the founda- 
tion of it. Men receive a corrupt nature from their im- 
jmediate parents *, but they are made sinners, not by any 
act of their disobedience, but only by the imputation of 
the sin of Adam.” 

To illustrate this doctrine of imputed sin, they observe 
that the word used by the apostle, signifies 

constituted in a judicial way, ordered and appointed in 
the dispensation of things that so it should be ; just as 
Christ wat made sin or a sinner by imputation, or by 
^bat constitution of God which laid upon him the sine 
pf , all bis people, and dealt with him aa if be bad been 



logy. 355 

the guilty person. That this is the sense of the passage, Fnii of 
they argue further from the punishment inflicted on men Adam, and 
for the sin of Adam. The punishment threatened to that conse- , 
sin was death ; which includes death corporal, moral, . 

and eternal. Corporal death, say they, is allowed by m 
all to be suifered on account of the sin of Adam y and ifthe panlsh- 
»o, there must be guilt, and that guilt made over to the®*®^®^*™- 
sufferer, which can be done only by imputation, A mo- 
ral death is no other than the loss of the image of God 
in man, which consisted in righteousness and holiness ^ 
and particularly it is the loss of original righteousness, 
to which succeeded unrighteousness and unholiness. It 
is both a sin and a punishment for sin *, and since it 
comes on all men as a punishment, it must suppose pre- 
ceding sin, which can be nothing but Adam’s disobe- 
dience ’y the guilt of which is made over to his posterity 
by imputation. This appears still more evident from the 
posterity of Adam beidg made liable to eternal death in 
consequence of his transgression j for the wages of sin is 
death, even death eternal, which never can be inflicted 
on guiltless persons. But from the passage before us we 
learn, that “ by the oflence of one judgment came up- 
on all men to condemnation and therefore the guilt 
of that offence must be reckoned to all men, or they 
could not be justly condemned for it. That Adam’s sin 
is imputed to his posterity, appears not only from the 
words, “ by one man’s disobedience many were made 
sinners j” but likewise from the opposite clause, “ so 
by the obedience of One shall many be made righte- 
ous *,” for the many ordained to eternal life, for whom 
Christ died, arc made rig-hteous, orjustified,onlytbrongli 
the imputation of his righteousness to them j and there- 
fore it follows, that all men are made sinners only through 
the imputation of Adam’s disobedience. 

To this doctrine it is said to be no objection that 
Adam’s posterity were not in being when his sin was 
committed \ for though they had not then actual being, 
they had yet a virtual and representative one. They 
were in him both scminally XioA federally, and sinned in 
him * j just as Levi was in the loins of Abraham, uudaj^^^ 
paid in him tithes to Melcbizedeck f. From Adam they 13. 
derive a corrupt nature 5 but it is only from him, as their f Heb vii. 
federal head, that they derive a share of his guilt, and^» *°* 
are subjected to his punishment. That he was a ft^deral 
head to all his posterity, the divines of this school think deral head 
evident from his being called a figure of Christ % j andtoliisposte- 
the first Adam described as natural and earthly, in con 
tradistinction to Christ the second Adam described 
spiritual and the Lord from heaven 5 and from the pu- 
nishment threatened against his sin being inflicted not on 
himself only, but on all his succeeding offspring. He 
could not be a figure of Christ, say they, merely as a 
man ; for all the sons of Adam have been men as well 
as he, and in that sense were as much figures of Christ 
as he y yet Adam and Christ are constantly contrasted, 
as though they had been the only two men that ever 
existed, because they were the only two heads of their 
respective offspring. He could not be a figure of Christ 
on account of his extraordinary productibn *, for though 
both were produced in ways uncommon, yet each wat 
brought into the world in a way peculiar to himself. 

The first Adam was formed of the dust of the ground j 
the second, though not begotten by a man, was born of 
a woman. They did not therefore resemble each other 
in the manner of their formation, but in their office aa 
y y a coTeliant- 
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Fall of covenant-heads; and in that alone the comparison be- 
A^am, and tween them ia exact. 

iu conse- Nor have any of the posterity of Adam, it is said, 
quences. ,.ojjson to complain of such a procedure. Had he stood 
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Stowed on any terras, and with perfect justice withdrawn FaU of 
when these terras are not complied with. Between 
death, however, as it implies * 'qaeioei. 



and the extreme misery of eternal life in torments, there 

rcwauii tw — , I I* 4. ia An immense difference. To death all mankind might 

in his integrity, they would have been, by his snbiected through the offence of one ; because 

portakers of all his happiness: «"«• »re jus% be ‘^i ^ 

•f com- murmur at receiving evil through his fall. tboLh that one and they too had remained for ever in- 

n»t satisfy, let it be cons.detvid, that smce God, in his t„„ents i, a punishment 



this coniii. wisdom, thought proper that men should have a 

head and representative, in whose hands their good and 
happiness should be placed, none could be so fit for this 
high station as the common parent, made after the 
image of God, so wise, so holy, just, and good. Lastly, 
tn alienee all obiections, let it be remembered, that what 
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That as bton- 



nocent : but eternal life in torments is a punishment 
which a God of justice and benevolence can never m- 

flict but opon personal guilt of the deepest die. That, 

we can personally have incurred guilt from a 
committed some thousands of years before we were bora, 
is impossible. It is indeed a notion as contrary to benp- 
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“ What dost thou * ?” 

Such are the consequences of Adam’s fall, and such 
the doctrine of original sin, as maintained by the more 
rigid followers of Calvin. That great reformer, how- 
ever, was not the author of this doctrine. It had been 
taught so early as in the beginning of the fifth century, 
by St Augustine, the celebrated bishop of Hippo (see 
Augustine) y and tl^e authority of that father had 
made it more or less prevalent in both the Greek and 
Roman churches long before the Reformation. Calvin 
was Indeed the most eminent modern divine by whom 
it has been held in all its rigour j and it constitutes one 
great part of that theological system, which, from be- 
ing tauglit by him, is now known by the name of Co/- 
vintsm, ^ ^ 

But if it was as sovereign of the universe that God 
gave to Adam what he received in paradise relating to 
himself and his posterity, Adam could in no sense of the 
words be a federal bead j because, upon this supposition, 
there was no covenant. The Sovereign of the universe 
may unquestionably dispense his benefits, or withhold 
them, as seems expedient to his infinite wisdom y and 
none of his subjects or creatures can have a right to say 
to him, What dost thou ? But the dispensing or with- 
holding of benefits is a transaction very different from 
the entering into covenants *, and a judgment is to be 
formed of it on very different principles. Every thing 
around us proclaims that the Sovereign of the universe 
it a being of perfect benevolence 5 but, say the disciples 
of the school now under consideration, the dispensation 
given to Adam in paradise was so far from being the 
offspring of benevolence, that, as it is understood by the 
followers of Calvin, it cannot possibly be reconciled 
with the eternal laws of equity. The self-existent and 
all-sufficient God might or might not have created such a 
being as man *, and in either case there would have been 
no reason for the question “ What dost thou ?” But as 
soon as be determined to create him capable of happi- 
ness or misery, he would not have been either benevolent 
or just, if he had not placed him in a state where, by his 
own exertions, he might, if he chose, have a greater 
share of happiness than of misery, and find his existence, 
upon the whole, a bles.sing. They readily acknowledge, 
that the existence of any created being may be of long- 
er or shorter duration, according to the good pleasure 
of the Creator ; and therefore they have no objection to 
the apostolic doctrine, that “ in Adam all die:” for im- 
laortality beigg not a debt, but a free gifty may be be- 



serve or to break. Another apostle f assures us, tbatf Roait. 

“ where no law is, there is no transgression” j but there 15- 
is now no law, nor has been any these 5000 years, for- 
bidding mankind to eat of a particular fruit*, for, ac- 
cording to the Calvinists themselves t, Adam had no | I,, 

sooner committed his first sin, by which the covenant *yo/J)iiy 
with him was broken, than he ceased to be a covenant- nrfy,b.m. 
head. This law given him was no more *, the promisee • 
of life by it ceased j and its sanction, death, took place. 

But if this be so, how is it possible that bis unborn po- 
sterity ehould he under a law which had no existence, 
or that they should be in a worse state in consequence of 
the covenant being broken, and its promise having ceas- 
ed, than he himself was before the covenant was first 
made ? He was originally a mortal being, and was pr^ 
raised the supernatural gift of immortality on the single 
condition of his abstaining from the fruit of the 
knowledge of good and evil, Erom that fruit be did 
not abstain *, but by eating it fell back into his natural ui 
state of mortality. Thus far it is admitted that his po-theic^ 
sterity fell with him ; for they have no claim to a 
natural gift which he had forfeited by his transgression, 

But we cannot admit, say the divines of this school, that 
they fell into his guilt j for to render it possible for a man 
to incur guilt by the transgression of a law, it is neces- 
sary not only that he have it in his power to keep the law, 
but also that be be capable of transgressing it by a vo- 
luntary deed. But surely no man could be capable of 
voluntarily eating the forbidden fruit 5000 years before 
be himself or his volitions existed. The followers of 
Calvin think it a sufficient objection to the doctrine of 
transubstantiation, that the same numerical body cannot 
be in different places at the same instant of time. But 
this ubiquity of bpdy, say the remonstrants, is not 
palpably absurd, than the supposition that a man could 
exert volitions before be or his will had any existence. 

Nor will the introduction of the word tmputaiwn intOr^f.^ 
this important question remove a single difficulty. EoriMPVW* 
what is that we mean by saying that the sin 0^ no 
is imputed to bis posterity ? Is the guilt of that 
transferred from him to them ? So surely thought Hr 
Gill, when he said that it is made over to them. But 
this is the same absurdity as the making over of the sen- 
sible qualities of bread and wine to the internal sub- 
stance of our Saviour’s body and blood ! This i*up^l^ 
tion either found the posterity of Adam guilty of his 
sin, or it made them so. It coul 4 not find them guilty 

for 



Digitized by kjOOQle 




Part II. T H E O 

Fall of Tor the reason already assigned ; as well as because the 
Adam, and apostle says expressly, that for the offence of one juclge- 
itt conse- ment came upon all men, which would not be true had 
, dll offended. It could not make them guilty; for this 

reason, that if there be in physics or metaphysics a single 
truth self-evident, it is, that the numerical powers, ac- 
tions, or qualities, of one being cannot possibly be trans- 
ferred to another, and be made its powers, actions, or 
qualities. Different beings may in distant ages have 
qualities of the same kind ; but as easily may 4 and 3 
be made equal to 9, as two beings be made to have the 
tame identical quality. In Scripture we nowhere read 
of the actions of one man being imputed to another. 
“ Abraham (we are told) believed in God, and it was 
counted to him for righteousness but it was his own 
faith, and not die faith of another man, that was so 
counted. “ To him that worketh not, but believeth. 
Ilia faith (not another’s) is Imputed for righteousness.” 
And of our faith In him that raised Christ from the 
dead, it is said, that ” it shall be imputed, not to our 
fathers or our children, but to us for righteousness.” 
Heaning of When this phrase is used with a negative, not only is 
Uat word the nfan’a own personal sin spoken of, but the non-im- 
putation of that sin means nothing more but that it 
brings not upon the sinner condign punishment. Thus 
when Shemei said unto David, Let not ray lord /m- 
pute iniquity unto me ;” it could not be his meaning 
that the king should not think that he bad offended ; 
for with the same breath he added. Neither do thou 
remember that which thy servant did pei'versely^ the day 
that my lord the king went out of Jerusalem, that the king 
should take it to hM heart. For thy servant doth know 
that I have sinned,"*^ Here he plainly confesses his sin, 
and declares, that by intreating the king not to impute 
it to him^ he wished only that it should not be so remem- 
bered as that the king should take It to heart, and pu- 
nish him as bis perverseness deserved. When therefore 
t t Csr. ▼. it is saidf, that “ God was in Christ reconciling the 
world to himself, not imputing to them their iniquities, 
the meaning is only that for Christ’s sake he was pleased 
to exempt them from the punishment due to their sins. 
In like mauner, when the prophet, foretelling the suf- 
ferings of the Messiah, says, that ” the Lonl laid on 
him the iniquity of us all,” his meaning cannot be, that 
the Lord by imputation made his immaculate Son guilty 
of all the sins that men have ever committed; for in that 
case It would not be true that the “just suffered for the 
t 1 Peter «njust,” as the apostle expressly teaches it ^ but the sense 
iii. it. of the verse must be, as Bishop Coverdale translated it, 
“ through him the Lord pardoneth all our sins.” This 
interpretation is countenanced by the ancient version of 
the Seventy, xeu ecvlet Tttsf Mfcaftaif 

nfMi ; words which express a notion very different from 
that of imputed guilt. The Messiah was, without a 
breach of justice, delivered for sins of which he had vo- 
luntarily offered to p^y the penalty; and St Paul might 
have been justly charged by Philemon with the debts of 
Onesimus, which be had desired might be placed to his 
account. Had the apostle, however, expressed no such 
desire, surely Philemon could by no deed of his have 
made him liable for debts contracted by another; far 
less could he by imputation, whatever that word may 
mean, have made him virtually concur in the contracting 
of those debts. He coiild not have been justly subjected 
to suffering witbont his own consent; and be.CQuldnot 
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possibly have been made guilty of the sins of those for Fall of 
whom he suffered. Adani, aad 

The doctrine of imputed guilt, therefore, as understood 
by the Calvinists, is, in the opinion of their opponents, . ^”^°*^*** , 
without foundation in Scripture, and contrary to the na- 
ture of things. It is an impious absurdity (say they), to 
which the mind can never be reconciled by the hypo- 
thesis, that all men were in Adam both scminally and 
federally, and sinned In him, as Levi paid tithes to 
Meicbizedeck in the loins of Abraham. The apostle, 
when he enoploys that argument to lessen in the minds 
of his countrymen the pride of birth and the lofty opi- 
nions entertained of their priesthood, plainly intimates, 
that be was using a bold figure, and that Levi’s paying 
tithes is not to be understood In a strict and literal sense. 

“ Now consider (says he) how great this man was, unto 
whom even the patnarch Abraham gave the tenth of 
the spoils. And, as J may so say, Levi also, who re- 
celveth tithes, paid tithes in Abraham : for he was yet 
in the loins of his father when Meicbizedeck met him.” 

This is a very good argument to prove that the Leviti- 
cal priesthood was inferior in dignity to that of Melchi- 
zedeck ; and by the apostle it is employed for no other 
purpose. Levi could not he greater than Abraham, 
and yet Abraham was inferior to Meicbizedeck. This u, 
is the whole of St Paul’s reasoning, which lends no sup- Moral guilt 
port to the doctrine of original sin, unless it can 
shown that Levi and all his descendants contracted J 

this circumstance such a strong propensity to the paying 
of tithes, as made it a matter of extreme difficulty for 
them, in every subsequent generation, to comply with 
that part of the divine law which constituted them re- 
ceivers of tithe.s. That all men were seminally in 
Adam, is granted ; and it is likewise granted that they 
may have derived from him, by ordinary generation, 
diseased and enfeebled bodies; but it is as impossible to 
believe that moral guilt can be transmitted from father 
to son by the physical act of generation, as to conceive 
a scarlet colour to be a cube of marble, or the sound of 
a trumpet a cannon ball. That Adam was as fit a per- 
son as any other to be entrusted with the good and hap- 
piness of bis posterity, may be true ; but there is no fib- 
ness whatever, according to the Armlnians, in making 
the everlasting happiness or misery of a whole race de- 
pend upon the conduct of any fallible individual. “ That 
any man should so represent me (says Dr Taylor *), * Doetrius 
that when he is guilty, I am to be reputed guilty 
when he transgres.ses, I shall be accountable and punish- ** 

able for bis transgression ; and this before I am born, 
and . consequently before I am in any capacity of know- 
ing, helping, or hindering, what he doth r all this every 
one who useth his understanding must clearly see to be 
false, unreasonable, and altogether inconsistent with the 
truth and goodness of God.” And that no such appoint- 
ment ever bad place, he endeavours to prove, by show- 
ing that the texts of Scripture upon which is built the 
doctrine of the Calvinists respecting original sin, will 
each admit of a very different interpretation. 

One of the strongest of these texts is Romans v. ip-The^MTcml 
which we have already quoted, and which our author texUra 
thus explains. He observes, that the apostle was a Jew, which this 
familiarly acquainted with the Hebrew tongue; that he^®?^“* *• 
wrote his epistle as well for the use of his own country- 
men residing in Rome, as for the benefit of the Gentile f^entia- 
cooverts; and^h^t tl^ough he made use of the Greek taprtia- 

language, tioo. 
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Fall of * tion it refers to our mortality, tbe]r think plain from the 
Adam, and context ; and Dr Taylor adds *, with some plausibility, 
its conte- jj- re^r to the guilt which we are sup- 

t ^“^°*^*** . poged to derive from Adam, they will prove too much 
* Scripture to serve the common scheme of original sin. They will 
D»ctnne, prove that our natural and inherent pravily, so far from 
^**^*** rendering us fit objects of wrath, maybe urged as a 
reason why God should not even bring us into judge- 
ment ; for the patriarch's whole expostulation runs thus, 
“ Dost thou open thine eyes upon such a one, and 
bringest me into judgment with thee? Who can bring 
a clean thing out of an unclean ?" 

The other text, quoted from the same book, they 
think still less to the purpose j for Eliphaz is evidently 
contrasting the creature with the Creator; in compari- 
son with whom, he might well say, without alluding to 
original guilt, ** what is man that he should be clean ? 
and he who is born of a woman that he should be 
righteous ? Behold he putteth no trust in his saints ; 
yea the heavens are not clean in his sight. How much 
more abominable and filthy is man, who drinketh ini- 
quity like water ?” He does not say, who derives by 
birth an iniquitous nature ; for he knew well, that as 
we are born, we are the pure workmanship of God, 
** whose hands have fashioned and formed every one of 
us 5” but “ who drinketh iniquity like water,” who 
maketh himself iniquitous by running headlong into 
every vicious practice. 

Of the text quoted from the fifty- first psalm in sup- 
^ Ubitu- port of the doctrine of original sin. Dr Taylor labours f, 
by a long and ingenious criticism, to prove that our 
translators have mistaken the sense. The word which 
they have rendered shapen, he shows to be used once by 
Isaiah, and twice in tiie book of Proverbs, to signify 
brought forth ; and that which is rendered conceived 
wie, is never, he says, employed in scripture to denote 
human conception. In this last remark, however, he is 
contradicted by a great authority, no less indeed than 
t See hii that of Mr Parkhurst who says, that the LXX con- 
°“stantly render it by xi<r<r*u or and the Vulgate 

generally by concipio. Without taking upon us to de- 
cide between these two eminent Hebrew scholars, we 
I Gen. XXX. shall only observe, that upon one occasion || it certainly 
3*. 39. 4°» denotes ideas much grosser than those' which the Psal- 
with*xM^ mist must have had of his mother’s conception j and that 
,0, * there, at least. Dr Taylor properly translates it, inca^ 

lescehantj adding, “ de hoc vero incalescendi genere 
loqui Davidem nemo sanus existimare potest. Matrem 
enim incaluisse, aut ipsum calefecisse eo modo quo in- 
calescerent Jacobi pecudes Regem dicere, prorsus in- 
decorum et absurdiini.” He contends, however, that 
the original force of the word is to be hot, and that it is 
applied to conception, to resentment, to wamiith by 
which the body is nourished, to idolaters in love with 
idols, and to the heat of metals. The heat of idolaters, 
of resentment, and of metals, are evidently foreign to 
the Psalmist’s purpose; and the idea conveyed by the 
word incalesccre being set aside for the reasons already 
assigned, there remains only the warmth by which the 
body is nourished, and of that warmth our ardour is con- 
fident that David spoke. 

If this criticism be admitted, the whole verse will 
then run thus : “ Behold I was born in iniquity, and in 
■in did my mother nurse me ;” which hath no reference 
to the original formation of his constitution, hut is a 

3 
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periphrasis of bis being a sinner from the womb, and pall of 
means uothing more than that he was a ^eat sinner, or Adam, tad 
had contracted early habits of sin. He no more de- 
signed to signify in this verse, that hy ordinary genera- . ^l"*”^*** ^ 
tion he had a nature conveyed to him which was ** ut- 
terly indisposed, disabled, and opposite to all that is 
spiritually good, and wholly and continually inclined to 
evil,” than he meant in another * to signify strictly and* P« ldii 
properly that “ the wicked are estranged from the^* 
womb, and tell lies as soon as they are born ;” or 
that Job meant to signify f, that from the moment he| j«bnu. 
came from his mother’s womb be had been a guide toiS. 
the widow and a succour to ^the fatherless. All these 
are hyperbolical forms of expression ; which, though 
they appear strained, and perhaps extravagant, to the 
phlegmatic inhabitants of Europe, are perfectly suited 
to the warm imaginations of the orientals, and to the 
genius of eastern languages. They mean not that Job 
was born with habits of virtue, that the wicked actually 
walked, and spoke, and spoke lies from the instant of 
their birth, or that the Psalmist was really shapen in sin 
and conceived in iniquity. This last sentence, if inter- 
preted literally, would indeed he grossly impious : it 
would make the inspired penman throw toe whole load 
of his iniquity and sin from off himself upon him who 
shaped, and upon her who conceived him ; even upon 
that God “ whose hands had made him and ibshioned 
him, and whom he declares that he will praise for ha- 
ving made him fearfully and wonderfully,” and upon 
that parent who conceived him with sorrow, and brought 
him forth with pain, and to whom the divine law com- 
manded him to render honour and gratitude. ** But if, 
after all (says Dr Taylor J), you will adhere to the li-^ Scrifrrt 
teral sense of the text for the common doctrine of ori~ JDodfyit> 
ginal sin, show me any good reason why you ought not part ii. 
to admit the literal sense of the text, this is my body, 
for transubstantiation? If you say, it is absurd to sup- 
pose that Christ speaks of his real natural bod^ ; I say, 
it is likewise absurd to suppose that the Psalmist speaks 
of his being really and properly shapen in iniquity, and 
conceived in sin. ' If you say, that the sense of the 
words this is my body may be clearly explained hy other 
texts of scripture where the like forms of speech are 
used ; I say, and have shown, that the Psalmist’s sense 
may as clearly and evidently be made out by parallel 
texts, where you have the like kind of expression. If 
you say that transubstantiation is attended with conse- 
quences hurtful to piety, I say that the common doc- 
trine of original sin is attended with consequences 
equally hurtful ; for it is a principle apparently leading 
to all manner of iniquity, to believe that sin is natural 
to us, that it Is interwoven and ingi*afted into our very 
constitution from our conception and formation in the 
womb.” ii; 

The Arminians having thus, as they think, proved Consei"*** 
that the posterity of Adam, are not in any sense 
ed ^ilty by his sin, contend, that the death threatened 
against his eating of the forbidden fruit, and which, 
consequence of his transgression, came upon all men, cording 
can mean nothing more than the loss of that vital prin-ih® Am»- 
ciple which be received when God breathed into his®'*"** 
nostrils the breath of life, and he became a living soul. 

Every thing beyond this is pure conjecture, which has 
no foundation in the scriptures of truth, and is directly 
contrary to all the notions of right and wrong which 
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Fall of we have been able to acquire from the study of those 
Adam, and very scriptures. It is not conceivable from any thing 
its conse- history, that Adam could understand it of the 

. jpgg qJ* otlior 1 1 Pb thun that which he had lately re- 

ceived, for no other life is spoken of to which the threat- 
ened death can be opposed ; and in such circum.stances, 
it was strange indeed, if by the word death he under- 
stood either eternal life in misery, or a necessity of con- 
tinuing in sin. The sense therefore of the threatening, 
say they, is this : ** 1 have formed thee of the dust of 
the ground, and breathed into thy nostrils the breath 
of life} and thus thou art become a living soul. But 
if thou eatest of the fruit of the tree of knowledge of 
good and evil, thou shalt erase to be a living soul ; 
for I will take from thee the breath of life, and thou 
shalt return to the dust of which thou wast formed.” 
Some of Thus far the Arminians of the present day are agreed 
them ad- in opposing the doctrine of the rigid Calvinists, and in 
"ravit^of' their own notions of the consequences of Adam's 

ho^n na- from that event their adversaries deduce one 

tare, consequence, which some of them admit and others 
deny. It is said that though we cannot possibly be 
partakers in Adam's guilt, we yet derive from him a 
moral taint and infection, by which we have a natural 
propensity to sin } that having lost the image of God, 
in which he was created, Adam begat sons in his own 
image } and in one word, that the sensual appetites of 
human nature were inflamed, and its moral and intellec- 
tual powers greatly weakened by the eating of the for- 
bidden fruit. The heathens themselves acknowledged 
and lamented this depravity j though they were igno- 
rant of the source from*which it sprung. The scriptures 
assert it, affirming that no man can be born pure and 
clean } that whatever is born of the flesh, or comes into 
the world by ordinary generation, is flesh, carnal and 
corrupt } that the imagination of the thoughts of man's 
heart is only evil continually } that the heart is deceit- 
ful above all things and desperately wicked ; and that 
* Job xiv. out of it proceeds all that is vile and sinful *. 

4 * ... This depravity of human nature, thus clearly deduci- 

hie from scripture, and confirmed by the testimony of 
Jcr. xviL p. ingenious writer of the moderate Arminian 

Mat. XT. school undertakes to iHustrate upon the principles of 
ip. natural knowledge. ” We know (says het), that there 

and”lu several fruits in several parts of the world of so noxi- 

•trate it'up- ^ nature as to destroy the best human constitution on 
on princi- We also know that there are some fruits in the 

pics ofna- world which inflame the blood into fevers and frenzies 5 
tural know- and we are told that the Indians are acquainted with a 
f Dtfinv’* which immediately turns the person who 

RevelaUon drinks it into an idiot, leaving him at the same time in 
examined the enjoyment of his health and all the powers of his 
yoUh can^ body. Now I ask Whether it be not possible, nay, 
sert’i^ajid rational, to believe, that the same 

^ fruit, which, in the present infirmity of nature, would 

utterly destroy the human constitution, might, in its 
highest perfection, at least disturb, impair, and disease 
it ? and whether the same fruit, which would now in> 
flame any man living into a fever or frenzy, might not 
inflame Adam into a turbulence and irregularity of pas- 
sion and appetite } and whether the same fluids, which 
inflame the blood into irregularity of passion and appetite, 
may not naturally product infection and impair the con- 
stitution ? That the forbidden fruit had the efiect to pro- 
duce irregularis of appetite, appears as from otberproofs, 
VoL. XX. Part I. t 
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so I think fully and clearly from the covering which Fall of 
Adam and Eve made use of soon after their ofience } for Adam, and 
there is no imaginable reason for that covering but ope, «<»>»«- 
and that one sufficiently demonstrates, that irregularity ^ 

and violence of appetite, independent of the dominion 
of reason, was the eflect of their offence. But the fruit 
which inflamed the sensual appetite might likewise de- 
base their rational powers } for I ask, whether the same 
juice, which now affects the brain of an ordinary man 
so as to make him an idiot, might not affect the brain of 
Adam so as to bring his understanding down to the pre- 
sent standard of ordinary men ? And if this be possible, 
and not absurd to be supposed, it is evident that the sub- 
sequent ignorance and corruption of human nature may 
be clearly accounted for upon these suppositions } nay, 

I had almost said upon any one of them. For it is uni- 
versally known, that the infections and infirmities of 
the father affect the children yet in his loins ; and if 
the mother be equally infected, must, unless removed 
by proper remedies, affect their posterity to the end 
of the world, or at least till the race become extinct. 

Therefore why all mankind might not by their first fa- 
ther's sin be reduced to the same condition of infirmity 
and corruption with himself, especially when the mo- 
ther was equally infirm, and infected, I beUeve no man 
any way skilled in the knowledge of nature will so much 
as pretend to say.” 

This account of the corruption of human nature seems 
to be generally adopted by moderate divines, as well 
among the Calvinists as among the Arminians } but by 
the high-fliers in both schools it is rejected, on different 
principles indeed, with great indignation. The zea- 
lous Calvinist contends, that this hereditary corrup- 
tion is not to be accounted for or explained by any 
principle of physical science, since it is part of that pu- 
nishment which was inflicted on the race for their origi- 
nal sin. If we were not partakers of Adam's guilt, say 
they, we should not have been partakers of his corrup- 
tion. The one is previous to and the foundation of the 
other. The depravity of human nature is a punish- 
ment for sin } and so it was threatened to Adam, and 
came upon him as such, and so to all his posterity, by the 
ordination and apfointment of God; for which there can 
be no other foundation but the imputation of Adam’s 
disobedience to them, nor can any thing else vindicate 
the righteousness of God. For if the law of nature was 
sufficient, why should this original taint infect men ra- 
ther than the sins of their immediate parents J GUl't Bo- 

Tbe more violent Arminians, on the other hand, deny 
that we inherit any moral taint whatever from 
or that the rational powers of our minds are naturally jj 

weaker than his were. Of that wonderful degree of and * 

perfection which is usually attributed to the first pair, 126 
they find no evidence in scripture. All that we learn '^hUit 
of them, say they, is, that they fell from a state of 
quisite happiness by yielding to a temptation less power- ioctriae 
ful by far than some others which many of their dege- 
nerate sons have successfully resisted. “ I leave you 
to judge (says Dr Taylor §), whether Joseph, when he $ Scr^iMrir 
resisted the solicitations ofliis mistress, and Moses when -Doclrsa#, 
he refused to be called the son of Pharaoh's daughter,^®* 
choosing rather to suffer affiiction with the people of 
God than to enjoy the pleasures of sin for a season, 
esteeming the reproach of true religion greater rich^ 
than the treasures of Egypt, did not exhibit proofs of 
Z z regularity 
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F.il of reeularity of passions and appetites equal at leart to what 
Adam, and Adam displayed in the garden of Eden, 
its coiise- three young men niehtioned iii the book of Daniel sub- 
quences. n^itted to be burnt alive in a fiery furnace rather than 
worship Nebuchadnezzar’s goldeh image j when Daniel 
himself resolved, rather thau conceal the worship of 
God for one month only of his life, to be torn in pieces 
by hungry lions j and, to come nearer to our own times, 
when numbers of men and women, during the reign of 
Mary queen of England, chose rather to be burnt at a 
stake than renounce the reformed religion and embrate 
the errors of popery — surely all these persons exhibited 
a virtue, a faith in God and a steady adherence to what 
they believed to be the truth, far superior to what A- 
dam displayed, when his wife gave him of the forbidden 
fruit, and he did eat.” If it be said that these persons 
were supported under their trials by the grace of God 
strengthening them, the same will be said of Adam. He 
was undoubtedly supplied with every aid from the spirit 
of grace which was necessary to enable him to fulfil his 
duty 5 for being designed for more than mere animal 
lifej even for the refined enjoyments of heaven, there is 
every reason to believe, as we have already observed, 
that he was put under the guidance of the Holy Ghost, 
to train him fiir that supernatural state of felicity. These 
communications of the spirit would of course be with- 
drawn when he forfeited his right to those privileges, on 
account of which they were originally vouchsafed to 
him ; but that any positive malignity or taint was infu- 
sed into his nature, that his mere rational powers were 
weakened, or his appetites inflamed by the forbidden 
fruit, there is no evidence to be found in scripture, or in 
the known constitution of things. The attributing of 
this supposed hereditary taint to the noxious qualities of 
the forbidden fruit, is a whimsical hypothesis, which 
receives no countenance from any well authenticated 
and deem natural history. After the numberless false- 

ihe physical hoods that have been told of the poison tree of Java, 
illmtratioa something more would be requisite than the corn- 
er it whim- mon evidence of a lying voyager to give credit to the 
qualities of the Indian tree, of which the fruit in- 
stantly turns the wisest man into an idiot : and yet for 
this singular story our ingenious author vouchsafes hot 
even that evidence, slight as it generally is. The in- 
ference drawn from the covering used by our first pa- 
rents is contradicted by every thing that we know of 
human nature •, for sorely no man inflamed to the uU 
mhst with the fire of animal love, ever turned his eyes 
' from a naked beauty ready and eager to receive him to 

her embrace. Yet this, it seems, was the behaviour of 
Adam and Eve in such a ^ate ! According to our au- 
thor, the Juice of the forbidden fruit had rendered their 
carnal appetites violent and independent of reason ^ ac- 
cording to the scripture, they were both naked; and as 
they were husband and wife, there was no law prohibit- 
ing them from gratifying these inflamed appetites. In 
such circumstances, how did they conduct themselves : 
One would naturally imagine that they immediately re- 
tired to some shady grove, and pleased themselves in all 
the soft dalliances of wedded love. Their conduct how- 
ever, was very difterent. We are told, that “ they 
sewed fig-leaves together, and made themselves aprons 
to cover their nakedness And this transaction is 
brought as a proof of the impetuosity of their carnal ap- 
petites. The truth is, that the carnal appetite appear^ 
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not to be naturally more violeiit than is necessary to an- Ptii of 
swer the end for which it was implanted in the human Adam, and 
constitution. Amon^ savages the desires of animal love 
are generally very moderate ; and even iti society they yJLy— > 
have not often, unless inflamed by the luxui-lous arts of 
civil life, greater strength than is requisite to make 
mankihd attend to the continuation of their species. Itt 
the decline of empires highly polished, where the dif- 
ference of rank and opulence is great, and where every 
man is artihitious of emulating the expence of his imme- 
diate superiors, early marriages are prevented by the in- 
ability of most people to provide for a family in a way 
suitable to what each is pleased to consider as his proper 
station ; and in that state of things the violence of Ani- 
mal love* will indeed frequently produce ^eat irregula- 
rities. But for that state of things, as it was not 
tended by the Author of nature, it is perhaps unrea- 
sonable to suppose that provision should be made ; and 
yet we believe it will be found, upbu due consideration, 
that if the desires of animal love were less violent thAil 
they are, the general consequences would be more per- 
nicious to society than all the irregularities and vices 
which these desires now accidentally produce; for there 
vVoUld then be nO intercourse between the sexes what- 
ever except in the very highest stations of life. J hat 
our constitution is attended with many sensual appetites 
and passions, is true ; and that there is a great danger 
of their becoming excessive and irregular in a world so 
full of temptation as ours is, is also true ; but there is 
no evidence that all this is the consequence of Adam’s 
fall, and far less that it amounts to a natural propensity u8 

to sin. Tor I presume (says Dl* Taylor), that by 
natural propensity is meant a necessary inclination 
or that we are necessarily sinful from the p*»* 

and bias of our natural powers. But this must be false to 
for then we should not be sinful at all, because that ivhich»in. 
is necessary, or which we cannot help, is not sin. lhat 
we are weak and liable to temptation, is the will of 
God holy and good, and for glorious purposes to our- 
selves ; but if we are wicked, it must be through our 
own fault, and cannot proceed from any constraint, or 
necessity, or taint in our constitution.” 

Thus we have given as full and comprehensive a vieW 
as our limits will permit of the difierent opinions of thb 
Calvinists aud Arminians respecting the consequences of 
Adam’s fall. If we have dwelt longer upon the schemO 
of the latter than of the former, it is because every Ar- 
minian argument is built upon criticism, and appeals to 
the original text ; whilst the Calvinists rest their faith 
upon the plain words of scripture as read in ourtransla- 
tion. If we might hazard oor own opinion, we should 
Say that the truih lies between them, and that it 
been found by the moderate men of both parties, who, 
while they make use of different language, seem to us^abin'*? 
to have tlie same sentiments. Tiiat all mankind 
sinned in Adam, and are on that account liable to 
grievons torments in soul and body, without internnS-^jjjj„ieaa* 
sion, in hell fire for ever. Is a doctrine which cannot becedbyg^ 
reconciled to our natural notions of God On the otherneraltr* 
hand, if human nature was not somehow debased by theiwn. 
fall of our first parents, it is not easy to account for th« 
numberless phrases in scripture which certainly seem to 
speak that language, or for the Yery general opiplon 61 
the Pagan philosophers and poets respecting the 
age ahd the degeneracy of man.. Cicero, in a quotation 

preseVved 
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Theolojiv prescrveil by St Aogustlne fVoni a work that is now lost 
. from the has these remarkable words, ** Homo non ut a matre sed 
(all of ut a noverca natura editus est in vitam, corpore nudo, et 
Adam to et infirmo 5 animo autem anxio ad molestias, hu- 

'of Chris adtimores, niolli ad labores, prono ad libidines 5 in 
» y - t quo tamen inesl ianquam ohrutus quidam divinus ignis 
I Vide D. tngenii et mentis Nor do We readily perceive what 
induce the more zealous Arminians to oppose so 
^Pehgium. vehemently this general opinion of the corruption of hu- 
Vide cUarnman nature. Their desire to vindicate the justice and 
M. TulL goodness of God does them honour j hut the doctrine of 
Cicer. Con. inherent corruption militates not against these attributes^ 
for what' we have lost in the first Adam has been am- 
ply supplied to us in the second ; and we know from the 
highest authority that the duties required of us are in 
proportion to our ability, since we are told^ that ** unto 
whomsoever much is given, of him shall much be re- 
quired.” 

Sect. IV, View of Theologtj from the fall of Adam to 
the coming of Christ, 

We have dwelt long on the original state of man, bis 
introduction into the terrestrial paradise, the privileges 
to which he was there admitted,- his forfeiture of those 
privileges, knd the state to which he was reduced by 
transgressing the law of his Maker 5 but the import- 
ance of these events renders them worthy of all the at- 
tention that we have paid to them. They paved the 
way for the coming of Christ and the preaching of the 
gospel, and unless we thoroughly understand the origin 
of the gospel, we cannot have an adequate conception 
of its design. By contrasting the first with the second 
Adam, St Paul gives us clearly to understand, that one 
purpose for which Christ came into the world and suf- 
fered death on the cross, was to restore to mankind that 
life which they had lost by the fall of their original pro- 
genitor. The preaching of the gospel therefore com- 
menced with the first hint of such a restoration ; and the 
promise given to Adam and Eve, that “ the seed of the 
woman should bruise the head of the serpent,’* was 
as truly evangelical as these words of the apostle, by 
which we are taught, that “ this is a faithful saying and 
worthy of all acceptation, that Christ Jesus came into 
i X Tim. i world to save sinnersf The former text taken by 
* itself is indeed obscure, and the latter is explicit ; but 
both belong to the same system, for the Scriptures con- 
tain but two covenants or dispensations of God to man, 
in which the whole race is included. 
eWiriMity Christianity therefore is indeed very near as old as the 
maybe said Creation ; but its principles were at first obscurely re- 
to have vealed, and afterwards gradually developed under difier- 
ent forms as mankind became able to receive them, (see 
^ the Prophecy, N® 5. &c.). All that appears to have been 
at first revealed to Adam and Eve was, that by some 
means or other one of their posterity should in time re- 
deem the whole race from the curse of the fall ; or if 
they bad a distinct view of the means by which that re- 
demption was to be wrought, it was probably communi- 
cated to them at the institution of sacrifices, (see Sacri*. 
FiCE). This promise of a future deliverer served to com- 
fort them under their heavy sentence; and the institution 
of sacrifices, whilst it impressed upon their minds lively 
ideas of the punishment due to their transgression, was 
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admirably calculated to prepare botli them and their Theology 
posterity for the great atonement which, iu due time, from the, 
was to take away the sins of the world. Adam^to 

Our first parents, after their fall, were so far from coming 
being left to fabricate a mode of worship for themselves of Christ, 
by those innate powers of the human mind of which we * — * 
daily hear so much, and feel so little, that God 
ciously pleased to manifest himself to their sefises^ »od 
visibly to conduct them by the angel of his presence in the early 
all the rites and duties of religion. This is evident from brcb of the 
the difierent discourses tvbich he held with Cain, as well'^oddi 
as from the complaint of that murderer of being hid from 
his face, and from its being said, that ** he went out 
from the presence of the Lord and dwelt on the east of 
Eden.” Nor does it appear that God wholly withdrew 
his visible presence, and left mankind to their own in- 
ventions, till their wickedness became so very great that 
his spirit could no longer strive with them. The infant 
state of the world stood in constant need of his superna- 
tural guidance and protection. The early inhabitants 
of this globe cannot he supposed to have been able, with 
Moses ||, to look up to him who is invisibUy and perform DHeb. ah 
a worship purely rational and spiritual. They were all*J* 
tillers of the ground, or keepers of cattle employed in 
cultivatingand replenishing this new world ; and, through 
the curse brought upon it by their forefather, forced, 
with him, to eat their bread ” in the sweat of their 
brow.” Man in such circumstances could have little 
leisure for speculation ; nor has mere speculation, unless 
furnished with principles from another source, ever ge- 
nerated in the human mfnd adequate notions of God’s 
nature or providence, or of the means by which he can be 
acceptably worshipped. Frequent manifestations, there- 
fore, of bis presence would be necessary to keep a toler- 
able sense of religion among them, and secure obedience 
to the divine institutions*, and that the Almighty did not 
exhibit such manifestations, cannot be inferred from the 
silence of that very short history which we have of those 
early ages. Adam himself continued 930 years a living 
monument of the justice and mercy of God ; of his ex- 
treme hatred and abhorrence of sin, as well as of his love 
and long sufiering towards the sinner. He was very sen- 
sible bow sin had entered into the world, and he could 
not but apprise his children of its author. He would at 
the same time inform them of the unity of God, and bis 
dominion over the evil one ; of the means by which be 
bad appointed himself to be worshipped ; and of his pro- 
mise of future deliverance from the curse of the fall. 

Such information would produce a tolerable idea of the 
Divine Being, and afibrd sufecient motives to obey his 
will. The efl'ects of it accordingly were apparent in the 
righteous family of Seth, who soon distinguished them- 
selves from the posterity of Gain, and for their eminent 
piety were honoured ^ith the appellation of the sons of ♦ 

God, Of this family sprang a person so remarkable for 
virtue and devotion, as to be exempted from Adam’s 
sentence and the common lot of his sons ; for after ha 
bad Walked with God 300 years, and prophesied to his 
brethren, he was translated that be should not see death. 

Of this miraculous event there *can be no doubt but that 
bis contemporaries had some visible demonstration ; and 
as the. fate of Abel was an* argument to their reason, so 
the translation of Enoch was a proof to their senses of an- 
other State of life after the present. To Adam himself, 

if 



Digitized by kjOOQle 




THEOLOGY. 



Part II. 



if be was then alive (s), it must have been a lively and 
afiecting instance of what he might have enjoyed, bad 
he kept his innocence : it must have been a comfortable 
^ earnest of the promised victory over the evil one ; and 
have conRrmed his hope, that when the head of the ser- 
^ pent should be completely bruised, he and his posterity 
would be restored to the favour of their Maker, and be- 
hold his presence in bliss and immortality. 

Notwithstanding this watchful care of God over his 
fallen creature man, vice, and probably idolatry, spread 
through the world with a rapid pace. The family of 
Seth married into tliat of Cain, and adopted the man- 
ners of their new relations. Rapine and violence, un- 
bounded lust and impurity of every kind, prevailed uni- 
versally ; and when those giants in wickedness had filled 
the earth with tyranny, injustice and oppression ; when 
the whole race was become entirely^carnal — God, af- 
ter raising up another prophet to give them frequent 
warnings of their fate for the space of 120 years, was at 
length obliged, in mercy to themselves as well as to the 
succeeding generations of men, to cut them OS’ by a ge- 
neral deluge. See Deluge. 

Thus did God, by the spirit of prophecy, by frequent 
manifestations of his own presence, and by uninterrupt- 
ed tradition, make ample provision for the instruction 
and improvement of the world for the first 1600 years. 
After the deluge he was pleased to converse again with 
Noah, and make in his person a new and extensive co- 
venant with mankind, (see Prophecy, N®ii.). Of 
his power, justice, and goodness j of his supreme domi- 
nion over the earth and the heavens j of his abhorrence 
of sin, and his determination not to let it go unpunish- 
ed — that patriarch and his family had been most aw- 
fully convinced : nor could they or their children, for 
some time, want any other argument to enforce ohedi- 
ence, fear, and worship. The sons of Noah were au 
hundred years old when the deluge overwhelmed the 
earth. They had long conversed with their ancestors 
of the old world, had frequented the religious assemblies, 
observed every Sabbath day, and had been instructed by 
those who had seen Adam. It is therefore impossible that 
they could be ignorant of the creation of the world, of 
the fall of man, or of the promise of future deliverance 
from the consequences of that fall •, or that they could 
offer their sacrifices, and perform the other rites of the 
instituted worship, without looking forward with the eye 
of faith to that deliverance seen, perhaps obscurely, 
through their typical oblations. ’ 

In this state of things religion might for some time 
be safely propagated by tradition. But when by de- 
ofgrees mankind corrupted that tradition in its most essen- 
■- tial parts 5 when, instead of the one Supreme God, they 
set up several orders of inferior deities, and worshipped 
all the host of heaven ; when, at the same time they 
were uniting under one head, and forming a universal 
empire under the patronage of the Sun their chief divi- 
nity (see Babel) — God saw it necessary to disperse 
them into distinct colon ies, by causing such discord among 
them as rendered it impossible for any one species of 
Idolatry to be at once universally established. 

After this dispersion, there is reason to believe that 



particular revelations were vouchsafed wherever men Theo^oRy 
were disposed to regard them. Peleg had his name pro- from the 
pheticaliy given him from the dispersion which was to 
happen in his days 5 and not only his father Eber, but^^ coming 
all the heads of families mentioned from Noah to Abra- of Christ 
ham, are with much plausibility supposed to have had ^ ^ 

the spirit of prophecy on many occasions. Noah was 
undoubtedly both priest and prophet; and living till 
within two years of the birth of Abraham, or, accord- 
ing to others, till that patriarch was near 60 years old, 
be would surely be able to keep up a tolerable sense of 
true religion among such of his descendants as sojourned 
within the Influence of his doctrine and example. His 
religious son Shem, who lived till after the birth of 
Isaac, could not but preserve in tolerable purity the 
faith and worship of the true God among such of bis 
own descendants as lived in his neighbourhood. 

But though the remains of true religion were thus 
preserved among a few righteous men, idolatry had in a 
short time prevailed so far among the sons of Noah, that 
God saw it expedient not only to shorten the lives of 
men, but also to withdraw his presence from the gene- 
rality, who had thus rendered themselves unworthy of 
such communications ; and to select a particular family, 
in which his worship might be preserved pure amidst the 
various corruptions tliat were overspreading the world. 135 
With this view Abraham was called, and, after many The cdl of 
remarkable trials of his faith and constancy, admitted 
a particular intimacy and friendship with his Maker. 

God entered into a peculiar covenant with him, enga- 
ging to be his present guide, protector, and defender; 
to bestow all temporal blessings upon him and his seed ; 
and to make some of those seed the instruments of con- 
veying blessings of a higher kind to all the nations of 
the earth. 1^6 

It was doubtless for bis singular piety that Abraham to 
was fixed upon to be the parent of that people, 
should preserve the knowledge of the unity of God 
the midst of an idolatrous and polytheistic world ; butiauy. 
we are not to imagine that it was for his sake only that 
all this was done, or that his less worthy descendants 
were by the equal Lor^ of all treated with partial fond- 
ness for the virtues of their ancestor ; it was for the be- 
nefit of mankind in general that he was called from his 
country, and from his father's house, that he might pre- 
serve the doctrine of the divine unity in bis own family, 
and he an instrument in the hand of Providence (and a 
fit one he was) to convey the same faith to the nations 
around him. Accordingly, we find him distinguished a- 
mong the neighbouring princes, and kings reproved for 
his sake ; who being made acquainted with his prophe- 
tic character, desired his intercession with God. History 
tells us of his conversing on the subject of religion with, 
the most learned Egyptians, who appear to have derived 
fiom him or some of his descendants the rite of circum- 
cision, and to have been for a while stopt in their pro- 
gress towards the last stage of that degrading idolatiy 
which afterwards rendered their national worship the op- 
probrium of the whole earth, (see Polytheism, N® 28.) 

We are informed that his name was held in the greatest 
veneration all over the East; that the Magians, Sabians, 

Persians, 



( ) g o the Samaritan chronology , he was alive j according to the Hebrew, he had been dead 57 ycars^ 
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Thcolocy -Persians, and Indians, all glory In him as the greatest re- 
from the former of their i*ospectlve religions: and to us it appears 
fall of extremely probable, that not only the Brachmans, but 
Adam the Hindoo god Brahma *, derive their names 

of Christ!'^ from the father of the faithful. As he was let into the 
— y i . < various counsels of the Almighty, and taught to reason 

*Sec Asi- and reflect upon them ; as he was fully apprised of the 
otic Re- overthrow of Sodom and Gomorrah, with the particular 
circumstances of that miraculous event j and as he had 
frequent revelations of the promised Redeemer, wliose 
day he longed earnestly to see, and seeing it was glad— 
there can be no doubt but tliat he and his family took 
care to propagate these important doctrines in every na- 
tion which they visited j for the only reason which we 
can conceive for his being made to wander from place 
to place was, that dilVerent people might be induced to 
inquire alter his profession, his religion, and his hopes. 

But though the Supreme Being was pleased to mani- 
fest himself in a more frequent and familiar manner to 
Abraham, he by no means left the rest ot the world 
without sufficient light. Lot professed the true religion 
in the midst of Sodom. In Canaan we meet with Mel- 
chizcdeck, king and priest of the most high God, who 
blessed Abraham, and to whom that patriarch himself 
Occ'^Lnnl homage. Abimelech king of Gerar receiving an 
revclaiioas admonition from the Lord, immediately paid a due re- 
given to gard to it j and the same sense of religion and virtue de- 
other pious geended to his son. Laban and Bethuel acknowledged 
the Lord, and the former of them wan even favoured 
with a vision. In Arabia, we f»nd Job and his three 
friends, all men of high rank, entering into the deepest 
disquisitions in theology j agreeing about the unity, om- 
nipotence, and spirituality of God j the justice of his 
providence, with other fundamental articles of true reli- 
gion j and mentioning divine inspiration or revelation as 
t Job iv. a thing not uncommon in their age and country t (u). 
^2. * 5 . Balaam appears to have been a true prophet: and as he 
unquestionably a man of bad morals, the natural in- 
ference is, that the gift of prophecy was then, as after- 
wards, bestowed on individuals, not for their own sakes, 
but for the sake of the public } and that, as in “ every 
nation, he who feareth God and worketh righteousness 
is accepted of him so in those early ages of the world, 
when mankind were but children in religious know- 
ledge, they were blessed with the light of divine reve- 
lation wherever they were disposed to make a proper 
1^3 use of it. 

A second Very few, however, appear to have bad this disposi- 
purpose for tJon j and therefore God was pleased to adopt Abraham 
i^ham v^" posterity as the race from which the great 

called. Redeemer was to spring, to train them up by degrees in 
suitable notions of their Creator, and gradually to open 
up to them, as they were able to receive it, the nature 
of that dispensation under which “ all the nations of the 
earth were to be blessed in the patriarch’s seed, (see 
Prophecy, N° 13.). For this purpose, he held fre- 
quent correspondence with them ^ and to strengthen and 
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confirm their faith, to fix and preserve their dependence Theology 
on the one God of heaven and earth, he daily gave jhe 
them new promises, each more magnificent than that 
whicli preceded it. He blessed Isaac, miraculously in- coming 
creased his substance, and soon made him the envy of of Christ, 
the neighbouring princes. He foretold the condition of’ "v" * 
his two sons, renewed the promise made to Abraham, 
and blessed the adopted son Jacob, with whom he con- 
descended to converse as he had conversed with A- 
braham and Isaac; renewing to him the great promise^ 
bestowing upon him all kinds of riches ; and impressing 
such terror upon all the cities which were round about 
him as prevented them from hurting either him or his 
family. 

All this was indeed litlle enough to keep alive even 
in the mind of Jacob a tolerable sense of duty and de- 
pendence on his Creator. After the first vision he is 
surprised, and hesitates, seemingly inclined to make a 
kind of stipulation with his Maker, “ If (says he) God 
will be with me, and will keep me in this way that I 
go, and will give me bread to eat, and raiment to put 
on, so that I come again to my father’s house in peace, 
i/ten shall the Lord he my God t.” It appears not 
have been till after many Kuch revelations, blessings, and 21. 
deliverances, and being reminded of the vow which on 
this occasion he had vowed, that he set himself in good 
earnest to reform the religion of his own family, and to 
drive out from it all strange gods*. So little able, in*^*"* 
that age, were the boasted powers of the human niind***^' ** 
to preserve in the world just notions of the unity of the 
Godhead, that we see there was a necessity for very fre- 
quent revelations, to prevent even the best men from 
running headlong into polytheism and idolatry. 

Thus was God obliged to treat even with the pa- 
triarchs themselves, by way of positive covenant and ex- 
press compact ; to promise to be their God if they would n 

be his people ; to give them a portion of temporal bles- 
sings as Introductory to future and spiritual ones ; and to 
engage them in his service by immediate rewards, till 
they could be led on to higher views, and prepared by 
the bringing in of a better hope to worship him in spirit 
and in truth. With regard to what may be called the 
theory religion, mankind were yet scarcely got out 0^ 
their childhood. Some extraordinary persons indeed oc- 
casionally appeared in different countries, such asEiiocb^ 

Noah, Abraham, and Job, with many others, who had a* 
more enlarged prospect of tlrings, and entertained more 
worthy sentiments of the divine dispensations and of the 
ultimate end of man ; but these were far superior to the 
times in which they lived, and appear to have been pro-, 
videntially raised up to prevent the savage state and- 
savage idolatry Trom becoming universal among men»- 
See Savage. 13^ 

The worship which was practised by those holy men^^®P®^’- 
appears to have consisted principally of the three kinds 
of sacrifice mentioned elsewhere (see Sacrifice) ; touioM early 
which were doubtless added prayers and praises, with as'cs per- 

tbe formed i» 

. faith. 



(u) There are great disputes among the learned respecting the antiquity and the author of the hook of Job, • 
and whether it be a history of events, or a poem which has its foundation in history. All sober men, however, 
are agreed, that tliere really was such a person as Job, eminent for patience under uncommon sufferings ; and 
that he was of very remote antiquity. The LXX give ns the names of his father and mother, and say that bei 
was the fifth from Abraham. 
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the more valunhle ohlatlon of pure hands and devout 
hearts. Such of them as looked forward to a future re- 
demption, and had any tolerable notion of the means by 
the comia effected, as Abraham certainly had, 

of ChWsU^ have been sensible that the blood of bulls and of 
goats could never take away sin, and that their sacrifices 
were therefore valuable only when they were offered in 
faith of that great promise, “ which they, having seen 
it afar off, were persuaded of, and embraced : and con- 
fessed that they were strangers and pilgrims upon earth.’' 
That such persons looked for “ a better country, 
even a heavenly one,” in a future state, -cannot be que- 
stioned y for they knew well how sin and death had en- 
tered -into the world, and they must have understood the 
promise made to their original progenitor, and repeated- 
ly renewed to themselves, to include in it a deliverance 
at some period from every consequence of the first trans- 
gression. They were to a,ll intents and purposes Chri- 
stians as-well as we. They indeed placed their confi- 
of a future deuce in a Redeemer, who in the fulness of time was to 
Kodeemer. appear upon earth, while we place ours in a Redeemer 
that has been already manifested ; they expressed that 
confidence by one mode of worship, we express it by an- 
other but the patriarchal worship had the same end in 
view with the^Christiaii-^the attainment of everlasting 
141 life in heaven. 

Such taith. The generality, of men, however, appear not, in the 
however, age of which we now write, to have extended their 

gen r heyond the present life. From the confused re- 

. mains of ancient tradition, they acknowledged indeed 
some superior power or powers, to whom they frequently 
. applied for direction in their affairs j but in all probabi- 
lity it was only for direction in temporal affairs, such as 
, the cultivation of the ground, or their transactions with 
. each other. In the then state cf things, when no part 
of the world was overstocked with inhabitants, and when 
luxury with its consequences was 'everywhere unknown, 
virtue and vice must have produced their natural effects 5 
and the good man being happy here, and the wicked 
man miserable, reason bad no data from which to infer 
the reality of a future state of rewards and punishments. 
Those who were blessed with (he light of revelation un- 
. doobtedly looked forward to that state with a holy joy ; 
but the rest worshipped superior powers from worldly 
motives, how many of those powei*s there might be, 
or how far their influence might reach, they knew not. 
"Uncertain whether there be one Supreme Governor of 
the whole world, or many co-ordinate powers presiding 
each over a particular country, climate, or place — gods 
. of the hills and of the valleys, as they were afterwards 
distinguished — they thought that the more of these they 
could engage in their interest the better. Like the Sa- 
maritans therefore, in after times, they sought, wherever 
they came, the “ the manners of the god of the land,” 
served him, together with their own gods. 

.poie for Thus was the world ready to lose all knowledge of 

wliick the true God and his worship, had not he been gracious- 

IiraeUtes ly pleased to interpose, and take effectual care to pre- 
were made serve that knowledge in one nation, from which it might 
latopr ''e ®?”''eyed to the rest of mankind at different times, 
^ • and in ^eater or less degrees, as they should be capable 
of receiving it. To this purpose he made way for the 
removal of Jacob and his family to one of the most im- 
proved and jwlished countries of the world 5 and intro- 
duced them into it in a manner so advantageous, as to 
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give them an opportunity of im{>arting much religious iheoVy 
knowledge to the natives. The natives, however, were from the 
gross Idolaters ; and that his chosen people might be as 
far as possible from tlie contagion of their example, he^j^ 
placed them upon the borders of Egypt, where, though ©f Christ 
they multiplied exceedingly, they were by their very 
occupation* still kept a separate people, and must have * Gfn.xWL 
been rendered, by a long and severe oppression, in a 33134 - 
great degree averse to the manners and religion of their 
neighbours. This aversion, however, seems to have 
gradually become less and less ; and before they were 
miraculously redeemed from their house of bondage, 
they had certainly lost all correct notions of the unity of 
God, and the nature of his worship, abd had adopted 
the greater part of the superstitions of their task-masters. 

Of this we need no other pi*oof than what is implied in 
the words of Moses when he said unto God, “ Be-|Exod.iil 
hold, when I come unto the children of Israel, and say 143 
unto them,4the God of your fathers hath sent me untoCoosequea* 
youj and they shall say unto me, What is His name fee* of 
what shall I say unto them ?” Had not the destined 
lawgiver of the Hebrews been aware that his country- 
men had adopted a plurality of gods, this difliculty 
could not have occurred to him 5 for names are never 
thought of but to distinguish from each other beings of 
the same kind } and he must have remembered, that in 
Egypt, where the n^nltitude of goods was marshalled in- 
to various classes, the knowledge of their names was 
deemed of great importance. This we learn likewise 
from Herodotus, who informs us that the Pelasgi,jIjb.iL 
after settling in Greece, thought it necessary to consult cap. 5*. 
the oracle of Dodona, whether it would be proper to 53 - 
give to their own gods the names of the Egyptian di- 
vinities ? and that the oracle, as might have been sup- 
posed, assured them that it would. Indeed the Hebrews 
during their residence in Egypt had acquired such an 
attachment to the idolatrous woi*sbip of the countryi 
that it appears never to have left them entirely till many 
ages afterwards, when they were carried captive into 
Babylon, and severely punished for their repeated apo- 
stasies ^ and so completely were they infatuated by these 
superstitions at the era of their exodus, that, as the pro- 
phet Ezekiel informs us ||, they rebelled against God,(!du*« 
and would not cast away their abominations, or forsake 
the idols of Egypt, even in the very day that the hand 
of Omnipotence was lifted up to bring them forth of 
that land in which they had been so long and so cruelly 
oppressed. In such a state of things, to have suffered 
them to remain longer in Egypt, could have served no 
good purpose ; and therefore to fulfil the promise which 
he bad given to Abraham, God determined to deliver 
them out of the hands of the Egyptians by means which 
should convince both them and their offspilng of his 
own supremacy over heaven and earth. *44 

As Moses was the person appointed to deliver God’s 
message to Pharaoh, and to demand of him leave for 
Israelites to go three days journey into the wilderness 
serve the God of their fathers, it.was necessary that begjpL 
should be endowed with the power of working miracles 
to evince the reality of his divine mission. Without a 
conviction that his claims were well founded, neither 
Pharaoh nor bis own ceuntrynjen could reasonably have 
been expected to listen to the proposals of a man who, 
though blessed in his youth with a princely education, 
had come directly on his embassy from the honible em- 
ployment 
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I Theology ployment of a shepherd, which he had for many years 
from the exercised in the country of Midian. To prove that he 
fall of really sent by God, any visible and undoubted con- 
Adam to of nature would have been abundantly 

sufficient ; but he was to prove not only this truth, but 
y »■ I also tbe unity of tbe Divine nature ; and the miracles 
which he was directed to work were executions of judge- 
f Exod. xii. naent against the very gods of Egypt t. 

When Pharaoh first turned a deaf ear to his request, 
thougli enforced by the conversion of a rod into a ser- 
pent, at the command of Jehovah he smote with the 
same rod upon the waters in the river, which were in- 
stantly converted into blood, and occasioned the death 
which”c'*®^ all the fishes that swam hi them. To any people 
this miracle would have been a proof of Divine agency : 
bnt it was in a particular manner calculated to open the 
eyes of the blind and infatuated Egyptians, who consi- 
dered the Nile as one of their greatest ^ds, and all the 
fishes that it contained as subordinate divinities. They 
called that noble river sometimes Sirius^ sometimes 0«- 
rw, sometimes Canobus (see Canobos), and not unfre- 
quently Clxutnts (x) ; and adored it as the parent of 
all their deities. What then most the people have 
thought when they -found their most revered god, at 
the command of a servant of Jehovah, converted into 
blood, and all his sacred oflTspring into stinking carcases ? 
To conceive their consternation, if it can be conceived, 
the reader must remember, that the Egyptian priests 
held blood in the utmost abhorrence, as a thing of which 
the very touch would deeply pollute them, and require 
immediate and solemn expiation. The same sacred river 
was a second time polluted, when it sent forth frogs, 
which covered all tbe land of Egypt, and died in the 
houses, in the villages, and in the fields ^ thus render- 
ing it impossible for the people to avoid the touch of 
dead bodies, though from every such contact they be- 
lieved themselves to contract an impurity, which, in 
the case before us, must have been the more grievous, 
that in the whole country there was not left a pool of 
uninfected water to wash away the stain. 

The third plague inflicted on the Egyptians was, the 
to evidence converting of the dust of the land into lice, upon man 
and upon beast, throughout the whole kingdoniK To 
wenLo. propriety of this miracle as a judgment upon 

^ their idolatry, we must recollect their utter abhorrence 
of all kinds of vermin, and their extreme attention to 
external purity above every other people perhaps that 
has hitherto existed on the face of the earth. On this 
bead they Were more particularly solicitous when about 
to enter the temples of their g^s ; for Herodotus in- 
forms us, that their priests wore linen raiment only, and 
shaved oflf every hair from their heads and bodies, that 
there might be no /ouse or other detestable object upon 
them when performing their duty to the gods. Xhis 
plague therefore, while it lasted, made it impossible for 
them to perform their idolatrous worship, without giv> 
ing such oflence to their deities as they imagined could 
never be forgiven. Hence ue find, that on the produc- 
tion of the lice, the priests and magicians perceived im- 
mediately from what band the miracle had come, and 
exclaimed, “ This is the finger of God !” The fourth 
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plague seenM to have been likewise acknowledged to be Theology 
the finger of God, if not by the magicians, at least by the 
Pharaoh ; for in a fit of terror he agreed that the Israel- 
ites should go and serve the Lord. That he was terrifi- 
ed at the swarms of flies which infested the whole coun- of Chi^ 
try, except the land of Goshen, will excite no wonder, ^ 

when it is known that the worship of tbe fly originated 
in Egypt 5 whence it was carried by the Caphtorim to 
Palestine ^ by the Phoenicians to Sidon, Tyre, and 
Babylon ; and from these regions to other parts of tbe 
world. The denunciation of this plague was delivered 
to Pharaoh early in the morning, when be was on tbe 
banks of the Nile, probably paying bis accustom'ed de- 
votion to bis greatest god ; and when he found himself 
and his people tormented by a swarm of subordinate di- 
vinities, who executed the judgment of Jehovah in de- 
fiance of the power of the supreme numen of Egypt, be 
must have been convinced, bad any candour remained 
in his mind, that the whole system of his superstition 
was a mass of absurdities, and that bis gods were only 
humble instruments at the disposal of a Superior Power. 

He was not, however, convinced ^ he was only alarm- 
ed, and quickly relapsed into his wonted obstinacy. 

The fifth plague therefore, the murrain among the cat- 
tle, brought death and destruction on his most revered 
gods themselves. Neither 0^i^i9, nor Isis, nor Ammon, - 
nor Pan, had power to save his brute representatives. 

The sacred bull, and heifer, and ram, and goat, were 
carried off by the same malady which swept away all • 
tbe other herds of deitie.s, these dti stercoret\ who lived 
on grass and hay. Tbe impression of this punishment 
must have been awful on the minds 01 tbe Egyptians, 
but perhaps not equal to thatr which succeeded it. 

In Egypt there were several altars on which human 
sacrifices were offered j and from the description of the 
persons qualified to be victims, it appears that those un- 
happy beings must have been- foreignersy as they were 
required to have bright hair and a parlicular com- 
plexion. The hair of the Israelites was moch brighter 
than that of the Eg3rptians, and tlieir complexions fair- 
er ; and therefore there can be little doubt but that, • 
during their residence in Egypt, they were made to fur- 
nish the victims demanded by the bloody gods. These 
victims being burnt alive on a high altar, and thus sa- 
crificed for th^good of the nation, their ashes were ga- 
thered together by the priest, and scattered upwards in 
tbe air, that a blessing might be entailed on every place 
to which an atom of this dust shouhl be wafted. Moses 
too, by the direction of the true God, took ashes of tbe 
furnace, probably of one of those very furnaces in 
which some of his conntrymen had been burnt, and 
sprinkling them towards heaven in the sight of Pharaoh, 
broaght boils and blains upon all the people, of so ma- 
lignant a nature, that the magicians and the other mi- 
nisters of the medical gods, with which Egypt abound- 
ed beyond all other countries, could not themselves 
escape the infection. 

The powers of darkness were thus foiled ; but the 
heart of the monarch was still hardened. Destruction 
was therefore next brought on him and his country by 
the elements, which were among the earliest idol deitiea 

not 



(x) Whence cam& the Greek word stMUf, the ocean^ 
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Theology not only of tlie Egyptians, but of every other polytheis- 
fromthe tic nation. “The Lord rained hail on the land of 
fall oi Egypt 5 80 that there was hail, and fire mingled with 
there was none like it in all the land 
of Christ^^ of Egypt since it became a nation. And the hail smote 
> throughout all the land of Egypt all that was in the 
field, both man and beast*, and the hail smote every 
herb of the field, and broke every tree of the field.” 
This was a dreadful calamity in itself*, and the horror 
which it excited in the minds of the people must have 
been greatly aggravated by the well-known fact, that 
Egypt is blessed with a sky uncommonly serene *, that 
in the greatest part of it rain has never been seen at any 
other time since the creation of the world *, and that a 
slight and transient shower is the utmost that in the or- 
dinary course of nature falls anywhere throughout the 
country. The small quantity of vegetables which was 
left undestroyed by the fire and the hail was afterwards 
devoured by locusts, which by a strong east wind were 
brought in such numbers from Arabia, where they a- 
bounded at all times, that they covered the whole face 
of the earth, and did eat every herb of the land, and all 
the fruit of the trees, so that there remained not any 
green thing in the trees or in the herbs of the field 
through all the land of Egypt. 

The ninth plague which the obstinacy of Pharaoh 
brought upon bis country, whilst it severely punished the 
Egyptians for their cruelly to the Hebrews, struck at 
the very foundation of all idolatry. We have elsewhere 
shown, that the first objects of idolatrous worship were 
the contending powers of light and darkness (see Poly- 
theism) \ and that the benevolent principle, or the 
power of light, was everywhere believed to maintain a 
constant superiority over the power of darkness. Such 
was the faith of the ancient Persians \ and such, as a 
very learned writer has lately proved, was likewise the 
faith of the earlier Egyptians. It was therefore with 
wisdom truly divine, that God, to show the vanity of 
their imaginations, brought upon these votaries of light,^ 
who fancied themselves the offspring of the sun, a preter- 
natural darkness, which, for three days, all the powers 
of their supreme deity, and his subordinate agents, could 
not dispel. 

The tenth and last plague brought on this idolatrous 
people was more universally and severely felt than any 
which had preceded it. It was likewise, in some sense, 
an instance of the lex talwms, which requires an eye for 
-an eye, and a tooth for a tooth, See. Moses was com- 
manded, at his first interview with Pharaoh, to say, 
“ Thus saith the Lord, Israel is my son, even my first- 
born. Let my son go that he may serve me : and if 
thou refuse to let him go, behold, I will slay thy son, 
even thy first-born.”. Before this threat was put in exe- 
cution, every attempt was made to soften the hardened 
heart of the obstinate tyrant. The waters of his sacred 
river were turned intojblood, and all the fishes that it 
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contained slain *, frogs were brought over all the land to Theologj 
pollute thfe people ; the ministers of religion were ten- from the 
dered so impure by vermin, that they could not discharge of 
their wonted offices *, the animals most revered as gods, 
or emblems of gods, were cut off by a murrain j the ele- of cjuift, 
ments, that were everywhere worshipped M divinities, < 

carried through the land a devastation, which was com- 
pleted by swarms of locusts ^ the ashes from the sacred 
furnace, which were thought to convey blessingff whi- 
thersoever they were wafted, were made to communicate 
incurable disease j a thick and preternatural darkness 
was spread over the kingdom, in defiance of the power 
of tlie great Osiris j and when the hearts of the people 
and their sovereign continued still obdurate, the eldest 
son in each family was slain, because they refused to let 
go Israel, God’s first-borii. From this universal pesti- 
lence the Israelites were preserved by sprinkling the 
door-posts of their houses with the blood of^ one of the 
animals adored in Egypt ^ a fact which, as it could not 
be unknown to Pharaoh or his subjects, ought to have 
convinced that people of the extreme absurdity of their 
impious superstitions. This effect it seems not to have 
had ; but the death of the first-born produced the de- 
liverance of the Hebrews ^ for when it was found that 
there was not a house where there was not one dead, 

“ Pharaoh called for Moses and Aaron by night, and 
said. Rise up, and get you forth from among my people, 
both you and the children of Israel ^ and bless me also. 

And the Egyptians were urgent upon the people, that 
they might send them out of the land in haste 5 for they 
said, We be all dead men (t).” The wonted obstinacy 
of the monarch indeed very soon returned ^ and his 
subjects, forgetting the loss of their children, joined 
with him in a vain attempt to bring back to bondage 
the very people whom they had been thus urgent to 
send out of the land*, but their attempt was defeated by 
Jehovah, and all who engaged in it drowned in the Red 



The God of Israel having thus magnified himself over 
the Egyptians and their gods, and rescued his people 
from bondage by such means as must not only have 
sti'uck terror and astonishment into the whole land, but 
also have spread his name through all the countries 
which had any communication with that far-famed na- 
tion, proceeded to instruct and exercise the Hebrews for 
many years in the wilderness. He inculcated upon them 
the unity of the Godhead gave them statutes and Reason of 
judgments more righteous than those of any other 
tion 5 and by every method consistent with the goloof 

of moral agency guarded them against the contagion of „i|. 
idolatry and polytheism. He sent his angel before jerneu* 
them to keep them in the way, took upon himself the 
office of their supreme civil governor, and by his pre- 
sence directed them in all their undertakings. He led 
them with repeated signs and wonders through the 
neighbouring nations, continued to try and discipline 
® ^ ^ them 



plagues of Egypt, we are indebted to the very valuable Observations on the subject 
published by Mr Bryant. We, have not quoted the authorities by which the learned and pious author supports hii 
opinions 5 ecause it is to be hoped, that for a fuller account of these important transactions the reader will have 
recourse to his work, of which we have given only a very brief abstract. For much of the preceding parts of this 
obligations to Bishop Law’s admirable discourse on the Several Di^nsations of 
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Theology them till tliey w^re tolerably attached to his govern* 
from the raeot and established in bis worship, and introduced 
•a/*** . them into the Promised Land when its inhabitants were 

coi^ng of destruction. At their eittrance into it, lie gave 

Chfivt them a summary repetition of their former laws, with 
v more such ordinances, both of a ceremonial and moral 

kind, as were both suited to their temper and circum- 
stances, as well as to prefigure^ and by degrees to pre- 
pare them for, a more perfect dispensation under the 
148 Messiah. 

Great ob. The Jewish law had two great objects in view t of 
icwiihlaw.^^*®^ preserve among tltem tlie know- 

* ledge of the true God, a rational worship springing 
from that knowledge, and the regular practice of moral 
virtue : and the second was to ht them for receiving the 
accomplishment of the great promise made to their an- 
cestors, by means analogous to those which a school- 
master employs to ^it his pupils for discharging the duties 
of maturer years. Every thing in that law peculiar to 
itself, its various ceremonies, modes of sacriheiBg, the 
sanctions by which k was enforced, and the theocratic 
government by which it was administered, bad a direct 
tendency to promote one or other of these ends \ and 
keeping these ends in view, even the minutest laws, at 
which impious ignorance has affected to make itself 
merry, will be discovered by those who shall study the 
whole system, and are at the same time acquainted with 
the genius of ancient polytheism, to have been enacted 
with the most consummate wisdom. 

It is not easy for us, who have been long blessed with 
the light of revelation, to conceive the propensity of all 
nations, in that early age of the world, to the worship 
of false gods, of which they were daily adding to the 
number. It is indeed probable, from many passages of 
Scripture, as well as from profane authors of the great- 
est antrquity, that one supreme nvmen was everywhere 
acknowledged : but he was considered as an extramun- 
dane being, too highly exalted to concern himself witli 
ihe affairs of this world, the government of which, it 
was believed, he had delegated to various orders of sub- 
ordinate deities. Of those deities, some were supposed 
to have the charge of one nation and some of another. 
Hence it is, that we read of the gods of Egypt, the 
gods of the Amorites, and the gods of the different na* 
tions around Palestine. None of those nations denied 
the existence of their neighbour's gods ; but all agreed, 
that while the Egyptians were the peculiar care of Osi- 
ria and Isis, the Amorites might be the favourites of 
Moloch, the Phoenicians of Cronus, and the Philistines 
of Dagon ; and they bad no objection occasionally to 
join with each other in the worship of their respective 
tutelary deities. Nay, it was thought impiety in 
foreigners, while they sojourned in a strange country,, 
not to sacrihee to the gods of the place. Tims Sopho- 
cles makes Antigone say to her father, that a stranger 
should both venerate and abhor those things which are 
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venerated and abhorred in the city where he resMea j Theology 
and another author who, though comparatively late, from the 
drew much of his information from ancient 
which are now lost, assures us, that this complaisance 
proceeded from the belief that the ** several parts of Christ, 
the world Were from the beginning distributed to several < * 

powers, of which each had his pecoliar allotment and* 
residence.” 

Prom this notion of local divinities^ whose power or 
partial fondness Was confined to one people, the Israelites, 
on their departure from Egypt, appear not to have been 
free (z). Hence it is, that when the true God first 
tells them, by their leader Moses f, that if they would 
•hey his voice indeed and keep bis covenant, then they”*' 5* 
should be a peculiar TkEASURE to him above all 
people : to prevent them from supposing that he shared 
the earth with the idols of the heathen, and had from 
partial fondness chosen them for his /K>r<ton, he iromedi- 149 
ately adds, for all THE EARTH is MINE. By this ad- Paipost of 
dition be gave them plainly to understand that 
were chosen to be bis peculiar treasure for some pcrpo®« ™hcr*p«o? 
of general importance ; and the very first article of the pie. 
covenant which they were to keep was, that they should 
have no other gods hut him. So inveterate, however^ 
was the principle which led to an intercommunity of 
the objects of worship, that they could not have kept 
this article of the covenant but in a state of separation 
from the rest of mankind % \ and that separation could ^ j sarin 
neither have been effected nor continued without tbezxvL ip. 
visible providence of the Almighty watchiug over them 
as bis ^peculiar treasure. This we learn from Moses 
himself, who, when Interceding for the people after 
their idolatrous worship of the golden calf, and intreat- 
ing that the presence of God would still accompany 
them, adds these words j : ** For wherein shall it be § Exodi 
known here that I and thy people have found grace in 
thy sight ? Is it not in that THou goest with us ? So 
shall we be separated, I and thy people, from all the 
people that are on the face of the earth.” On this se-< 
paration every thing depended } and therefore to render 
it the more seenre, Jehovah was graciously pleased to 
become likewise their supreme Magistrate, making them 
a ** kingdom of priests and a holy nation,” and deliver- 
ing to them a digest as well of their civil as of their re- 
ligious laws. X50 

The Almighty thus becoming their King, the govern- Of tbeir 
ment of the Israelites was properly a theocracy, in theocratic 
which the two societies, civil and religious, were 
course incorporated. They bad indeed after their settle- 
ment in the Promised Land, at first, temporary judges 
occasionally raised op ; and afterwards permanent ma- 
gistrates called Hogs, to lead their armies in war, and 
to give vigour to the administration of jnstice in peace : 
but neither those judges nor those kings could abrogate 
a single law of the original code, or make the smallest 
addition to k but by the spirit of prophecy. They can- 
not 
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(z) It is not indeed evident that they had got entirely quit of this absurd opinion at a much later period. Jeph- 
tha one of their judges, who, though half paganized (as Warburton observes) by a bad education, bad probably as 
correct notions of religion as an ordinary Israelite, certainly talked to the king of Ammon as if be had believed 
the different nations of the earth to be under the immediate protection of different deities : “ Wilt not thou (says 
he) possess that which Chemosh THY GOD giveth thee to possess ! So whomsoever the Lord ouR God shall drive 
out from before us, then will we possess.” (Judges xi. 24.). 
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theology not therelore be considered as supreme magistrates, by 
irom the whatever title they may have been known ; for they 
fall of gQ jiuj come in at the word of the priests, 

Ibe counsel for them of the Lord, and with 

of Christ tvhora they were even associated in all judicial proceed- 

* '-V • ing3, as well of a civil as of a spiritual nature *. Under 

* Nom. any other than a theocratic government, the Hebrews 

aadVeut separate from the nations 

,yii.g 1 around them j or if tliey could, that separation would 

not have answered the great purpose for which it was 
established. ** The people, on their leaving Egypt, 
were sunk into the lowest practices of idolatry. To re- 
cover them by the discipline of a separation, it was ne- 
cessary that the idea of God and his attributes should be 
impressed upon them in the most sensible manner. But 
this could not be commodiously done under his charac- 
ter of God of the universe: under his character of King 
of Israel, it well might. Hence it is, that we find him 
in the Old Testament so frequently represented with 
affections analogous to human passions. The civil rela- 
tion in which he stood to the Israelites made such a re- 
presentation natural j the grossness of their conceptions 
made the representation necessary, and the guarded 
manner in which it was always qualified prevented it 
+ fVarbur- from being mischievous Hence too it is, that un- 
Mosaic dispensation, idolatry was a crime of 
T. secL 2. punishable by the civil magistrate. It was indeed 

high treason, against which laws were enacted on the 
justest principles, and cairried into effect without danger 
of error. Nothing less indeed than penal laws of the 
aeveresL kind could have restrained the violent propen- 
sity of that headstrong people to worship, together with 
their own God, the gods of the He.*ithtn. But penal 
laws enacted by human authority for errors in refigion 
. are manifestly unjust j and therefore a theocratic govern- 
ment seems to have been absolutely necessary to obtain 
the end for which the Israelites were separated from the 
surrounding nations. 

and of the It was for the same purpose that the ritual law was 
litaal law, given, after their presumptuous rebellions in the wilder- 
ness. Before the business of the golden calf, and their 
frequent attempts to return into Egypt, it seems not to 
have been the Divine intention to lay on them a yoke 
of ordinances 5 but to make his covenant depend en- 
tirely on their duly practising the rite of circumcision j 
observing the festivals instituted in commemoration of 
their deliverance from bondage, and other signal services 
vouchsafed them^ aud keeping inviolate all the precepts 
of the decalogue ^), which, if they had done, they 
\ Divine should have even lived In them But after their re- 
P®*^^**^ apostasio^ and impious wishes to mix with the 
IV. *ec . gurrQunJing nations, it was gecessary to subject them 
to a multifarious ritual, of which the ceremonial parts 
were solemn and splendid, fitted to engage and fix the 
attention of a people whose hearts were gross } to in- 
spire them with reverence, and to withdraw their affeo- 
' lions from ihe pageantry of those idle superstitions 
which they bad so long witnessed in the land of Egypt. 
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To keep them warmly attached to their public worship, xheolopy 
that worship was loaded with operose and magnificent frow ike 
rites, and so completely incorporated with their civil 
polity as to make the same things at once duties of re- 
ligion and acts of state. ITie service of God was indeed of Christ, 
so ordered as to be the constant business as well as enter- 
tainment of their lives, supplying the place of all other 
entertainments ; and the sacrifices which they were 
commanded to oflFer on the most solemn occasions; were 
of such animals as the Egyptians and other Heathens 
deemed sacred. * 5 * 

Thus a heifer withoot blemish was in Egypt held 
cred to the goddess Isis, and worshipped m the **epre-J^^^ 
sentative of that divinity ; hot the same kind of heifer 
was by the ritual law of the Hebrews commanded to be 
burnt without the camp, as fhe vilest animal, and the 
water of separation to be prepared from her ashes*.* 

The goat was by the Egyptians held in great venera- 
tion as emblematical of their ancient god Pan, and sa- 
crifices of the most abomjnahle kind were oifered to the 
impure animal (see PAli) 5 but God, by his servant 
Moses, enjoined the Israelites to offer goats themselves 
as sacrifices for sin, and on one occasion to dismiw the 
live animal loaded with maledictions into the wilder- 
ness f. The Egyptians, with singular zeal, wowbip-f Letitrs 
ped a calf without blemish as the symbol of Apis, or 
the god of fertility ^ and it appears frx)m the book of 
Exodus, that the Israelites themselves had been infected 
with that superstition. They were, however, so far 
from being permitted by their Divine lawgiver to con- 
sider that animal as sacred, that their priests were com- 
manded ta offer for themselves a young calf as a sin-of- 
fering J, No animal was in Egypt held in greater vc-1 
neration than the ram, the symbol of their god Ammon, 
one of the constellations. It was therefore with wisdom 
truly divine, that Jehovah, at the institution of ihe pas- 
sover, ordered bis people to kill and eat a young ram 
on the very day that the Egyptians began their annual 
solemnities j in honour of that animal as one of 
greatest gocfs; and that be enjoined the blood of this ^ 
vinity to be sprinkled as a sign on the two side-posts andj^j^ ii. 
upper door-post of the house in which he was eaten.cp.it. 
Surely it is not in the power of imagination to conceive 
a ritual better calculated to cure the Israelites of their 
propensity to idol worship, or to keep them separate 
from the people who had first given them that propen- 
sity, than one which enjoined them to offer in sacrifice 
the very creatures which their supei-stitious mastei-s had 
worshipped as gods. “ Shall we (said Moses) sacrifice 
the abominations of the Egyptians before their eyes, and 
will they not stone us ?” 

Bat it was not against Egyptian idolatry only that 
the ritual law was framed : the nations of Syria, in the 
midst of whom the Israelites were to dwell, were addict- 
ed to many cruel and absurd superstitions, against which 
it was as necessary to guard the people of God as against 
the brute-worship of Egypt. \Ve need not inform any 
reader of the book of Moses that those nations worship- 
ped 



. r® "®* "««ssary, in an abstract so short as this, to waste the reader’s time with 

tisiis of natnri^ r”r*' * •h* decalogue no objection can be made by any man who admits the obligs- 

aot hv tile eonfeM'^'^V It®®’ ®f the Sabbath-day, it enjoins not a single duty which does 

got by tl« co«f;e.s«.n of all men result from onr rehtions to God, ourselves, ail our fellow-creatures. 
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Theology ped the snn and moon and all the host of heaven j or 
from iH that it was part of tbeir religion to propitiate their of- 
frtll of fended gods by occasionally sacrificing their sons and 
ihc^c^[n daughters. From such worship and sacrifices the 

of Chrisu Israelites were prohibited under the severest penalties j 
< .- y > but we cannot consider that prohibition as making part 
of the ritwU law, since it relates to practices impious 
and immoral in themselves, and therefore declared to be 
abominations to the Lord. The Phoenicians, however, 
and the Canaanites, entertained an opinion that every 
child came into the world with a polluted nature^ and 
155 that this pollution could be removed only by a lustral 
And in the Hence they took their new-born infants, and with 
*^^*tin' particular ceremonies made them pass through the flame 
^ng and ^ ^ P^^® sacred to Baal or Moloch, the symbols of their 
drinking, great god the sun. Sometimes this purgation was de- 
layed till the children had arrived at their tenth or 
twelfth year, when they were made either to leap 
through the ^me, or run several times backwards and 
forwards between two contiguous sacred fires j and this 
lustration was supposed to free them from every natural 
pollution, and to make them through life the peculiar 
« Spencer, care of the deity in whose honour it was performed *. 

The true God, however, who would have no fellowship 
with idols, forbade all such purgations among his peo- 
ple, whether done by fires consecrated to himself or to 
the bloody deities of the Syrian nations. ** There 
shall not be found (says be) among you any one that 
maketh his son or his daughter to pass through the 
f .g|>0 

i^**and **** There are, in the Jewish law, few precepts more fre- 
as. quently repeated than that which prohibits the seething 
s, &C. of a kid in his mother's milk | *, and there being no mo- 
t £x«d riii.ral fitness in this precept when considered absolutely and 
19. i^T. without regard to the circumstances under which it was 
given, infidel ignorance has frequently thought fit to 
make it the subject of profane ridicule. But the ridi- 
cule will be forborne by those who know that, among 
the nations round Judea, the feasting on a kid boiled in 
its mother's milk was an essential part of the impious 
and magical ceremonies celebrated in honour of one of 
their gods, who was supposed to have been suckled by a 
she>goat. Hence, in the Samaritan Pentateuch, the text 
runs thus : **• Thou shalt not seeth a kid in its mother's 
milk ; for whoever does so, is as one who sacrifices an 
abominable thing, which oSends the God of Jacob 
Another precept, apparently of very little importance, 
is given in these words : “ le shall not round the cor- 
ners of your heads, neither shalt thou mar the corners 
of thy beard ||." But its wisdom is seen at once, when 
we know that at funerals it was the practice of many of 
the heathens, in that early period, to round the corners 
of their beads, and mar tbeir beards, that by throwing 
the hairs they had cut off on the dead body, or the fu- 
neral pile, they might propitiate the shade of the de- 
parted hero ; and that in other nations, particularly in 
Phoenicia, it was customary to cut off all the hair of 
their heads except what grew on the crown, which, 
with great solemnity, was consecrated either to the sun 
or to Saturn *. The unlearned Christian, if he be a 
man of reflection, must read with some degree of wop- 
der such laws as these : ** Thou shalt not sow thy vine- 
yard with divei*8 seeds, lest the fruit of tljy seed which 
thou hast sown and the fruits of thy vineyard be defiled. 
Thou shalt not plough with an ox and an as^ together. 
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Thou shalt not wear a garment of divers sorts, or of Tlieolopf 
woollen and linen together i.” But his wonder will from the 
cease when he knows that all these were practices from 
which the Sabian idolaters of the east expected the coming 
greatest advantages. Tbeir belief in magic and judicial of ChrUt. 
astrology led them to imagine, that by sowing dlflerent ^ 
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kinds of corn among their vines they should propitiate f 
the gods which were afterwards known in Rome by * * 

names of Bacchus and Ceres ^ that, by yoking animals 
so heterogeneous as the ox and the ass in the same 
plough, they should by a charm secure the favour of the 
deities who presided over the affairs of husbandry and 
that a garment composed of linen and woollen, worn 
under certain conjunctions of the stars, would protect its 
owner, his flocks, his herds, and his field, from all ma- 
lign influences, and render him in the highest degree 
prosperous through the whole course of his life %. ButJ.j^^"’’* 
magical ceremonies were always performed in order to^japu ^o, 
render propitious good or evil demons (see Magic) $31, 3*3. 
and therefore such ceremonies, however unimportant in 
themselves, were in that age most wisely prohibited in 
the Mosaic law, as they naturally led those who were 
addicted to them to the worship of idols and impure spi- 
rits. 

If the whole ritual of the Jewish economy be exa- 
mined in this manner, every precept in it will be found 
to be directed against some idolatrous practice of the 
age in which it was given. It was therefore admirably 
calculated to keep the Israelites a separate people, and 
to prevent too close an intercourse between them and 
their Gentile neighbours. The distinction made by 
their law between clean and unclean animals (see Sla- 
very, N® 33.) rendered it impossible for them, with- 
out a breach of that law, to eat and drink with (heir 
idolatrous neighbours; tbeir sacred and civil ceremonies 
being directly levelled against the Egyptian, Zabian, 
and Canaanitisli superstitions, bad a tendency to gene- 
rate in their minds a contempt of those superstitions^ 
and that contempt must have been greatly increased by 
their yearly, monthly, and daily sacrifices, of the very 
animals which tbeir Egyptian masters had worshipped 
as gods. 

That these laws might have the fuller effect on minds The Mo- 
gross and carnal, they were all enforced by temporal "sic laws 
sanctions. Hence it is that Moses assured them thatif®"*°*‘®*‘* 
they would hearken to* God's judgments, and keep 
them, and do them, they should be blessed above alltioiis. 
people ; threatening them at the same time with utter 
destruction if they should at all walk after other gods, 
and serve them, and worship them §. Nor were these} Dcat. 
temporal rewards and punishments held out only to thepowun. 
nation as a collective body; they were promised and 
threatened to every individual in his private capacity as 
the certain consequences of his obedience or disobedi- 
ence. Every particular Hebrew was commanded to 
honour bis father and mother, that it might go well 
with him, and that bis days might be prolonged ; whilst 
he who cursed his father or his mother was surely to be 
put to death. Against every idolater, and even against 
the wilful transgressor of the ceremonial law, God re- 
peatedly declared that he would set his face, and would 
cut oil that man from among his people : and that indi- 
viduals, as well as the nation, were in this life actually. j 
rewarded and punished according to their de.‘»erts, has ^©ok. 
been proved by Bishop Warburton|). Indeed the Mo-«iect»^ 
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Theology saic law, taken in its literal sense, holds out no other 
from the prospects to the Israelites than temporal happiness; such 
fall of health, long life, peace, plenty, and dominion, if 
the should keep the covenant; and temporal misery, 

of Christ* diseases, immature death, war, famine, want, sub- 
^ ^ ejection, and captivity, if they sbonld break it. “ Seo 

(says Moses), I have set before thee this day life and 
good, death and evil ; in that I command thee this day 
to love the Lord thy God, to walk in his ways, and to 
keep his commandments, and bis statutes, and his judge- 
ments, that thou mayest live and multiply ; and the . 
Lord thy God shall bless thee in the land whither thou 
goest to possess it. But if thine heart turn away, so 
that thou wilt not bear, but shalt be drawn away, and 
worship other gods, and serve them ; I denounce onto 
you this day, that ye shall Sorely perish, and that ye 
shall not prolong your days upon the land whither thou 
passest over Jordan to possess it.” And elsewhere, ha- 
ving informed them that, upon their apostasy, their 
land should be rendered like Sodom and Gomorrah, he 
adds, that all men should know the reason of soch bar- 
renness being brought upon it, and should say, “ Be- 
cause they have forsaken the covenant of the Lord God 
of their fathers, which he made with them when he 
brought them forth out of the land of Egypt, the anger 
of the Lord was kindled against this land, to bring up- 
on it all the curses that are written in this book 

From this fact, whidi scarcely any man of letters will 
venture to deny, some divines have concluded, that the 
f^redtbat Israelites bad no hope whatever beyond the 

the ancient grave j and that in the whole Old Testament there is 
Hebrews not a single intimation of a future state. That many of 
the lower classes, who could neither read nor write, 
were in this state of darkness, may be true ; but it is 
impossible that those who understood the book of Ge- 
nesis could be ignorant that deatli came into the world 
by the transgression of their first parents, and that God 
had repeatedly promised to redeem mankind from every 
consequence of that transgression. They must likewise 
have known that, before the deluge, Enoch was trans- 
Jated into heaven without tasting death ; that after- 
wards Elijah had the same exemption from the common 
lot of humanity ; and that, as God is no respecter of 
persons, every one who served him with the zeal and 
fidelity of these two prophets would, by some means or 
other, be made capable of enjoying the same rewards. 
The God of Abraham, Isaac, and Jacob, was not the 
God of the dead, but of the living. 

In the earliest periods of their commonwealth, the 
Israelites could, indeed, only fnfer^ from difierent passa- 
ges of their sacred books, that there would be a general 
resurrection of the dead, and a future state of rewards 
and punishments ; hot from the writings of the prophets 
it appears, that before the Babylonish captivity that 
doctnne must have been very generally received. In 
the ^^alms, and in the prophecies of Isaiah, Uaniei, 
and Fzekiel, there are several texts which seem to us 
to prove incontrovertible^, that, at the time when these 
inspired books were written, every Israelite who could 
read the scriptures must have had some hopes of a resur- 
rection from the dead. We shall consider two of these 
texts, because they have been quoted by a very learned 
and valuable writer in support of an opinion the reverse 
of ours. 

In a anUime song, composed with a view to Incite 
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the people to confidenoe in Ge<l> pro^ict L»alah has Thealot^ 
these remarkable words ; “ Thy dead men shall live ; from Un 
together with my dead body shall they arise. Awake 
and sing, ye tliat dwell in the dust ; for thy dew is as 
the dew of kerbs, and tlie earth shall east out the ofChriiU 
dead We agree with Bishop Warbarton that these . 
words arc figurative, and that they were uttered to 
the Israelites consolation in very disastrous times. The 
purpose of the prophet was to assure them, that tboogh fmji 
their cornmnnity should, in Babylon, be as completely * chap, 
dissolved as a dead body reduced to dns^ yet God would***** 
restore them to their own land, and raise that commu- 
nity again to life. This was indeed a prophecy only of 
a temporal deliverance ; hot as it is expressed in terms 
relating to the death and resurrection of man, the doc- 
trine of a resurrection must then have been well known, 
and generally received, or such language would have 
been altogether unintelligible. 

The prophet Ezekiel, when the state of things was 
roost desperate, is carried by the Spirit mto a valley full 
of dry bones, and asked this question ; “ Son of man, 
can those bones live ?” To which be answers : “ 0 
Lord God, thongh knowest f .” He was riot asked if aU I Ch^ 
the dead would rise at the last day ; but only if the par- 3* 
ticular bones then presented to him could live at that 
timef and while other bones were mouldering in cor- 
ruption : and to such a qnestiou we cannot conceive any 
answer that a man brought up in the belief of a general 
resurrection could have given, but-—** O Lord God, 
thou knowsst.” Had Ezekiel been a stranger to the 
doctrine of a general resurrection, or had he not be- 
lieved that doctrine, he would doubtless have answered 
the question that was pot to him in the negative ; but 
convinced that aU men are at some period to rise from 
the dead, ** that every one may receive the things done 
in his body, according to that he bath done, whether 
it be good or bad,” he very naturally said, that God 
alone knew whether the bones then exhibited to him 
in the valley would rise before the general resurrec- 
tion. iw 

But thongh the more intelligent and righteous Israel- 
ites certainly “all died in faith, and not having 
ccived the promises, but having seen them afar off»iioweTer, 
were persuaded of them and embraced them, confessing not from 
that they were strangers and pilgrims on earth, who de- d»«kown 
sired a better country, that is, a heavenly one J,” we ^ 
are not to suppose that this heavenly desire arose fro*** 3, &c. 
any tiling taught in the law of Moses. That law, when 
taken by itself, as unconnected with prior end subse- 
quent revelations, makes no mention whatever of a bea- 
venly initeritance, which 8t Paul assures us § was given 
420 years before to Abraham by a promise which may * 
be traced back to the first ray of comfort vouchsafed to 
fallen man in the sentence passed on the original de- 
ceiver. “ Wherefore then served the law ? It was add- 
ed (says the apostle), because of transgressions, till the 
seed should come to whom the promise was made.” 

I he transgressions here alluded to were polytheism and 
idolatry, which, with a train of cruel and detestable 
vices, bad overspread the whole world ; and the pri- 
mary attention of the law was to stem the torrent of 
these corruptions, for which we have seen it was admi- 
rably calculated ; and, like a schoolmaster, to instruct 
the Israelites in the unity and worship of Jehovah, and 
thus by degrees bring them to Christ. 

But 
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Tiraobgy Btit tiiougk it is apparent tbat a future state of re- 
tcom wards and punisbcneHts made no part of die ^losaic dis- 
^ pensatioB, fct the law had certainly a spiritual meaning 
to be understood when the fulness of tine should come, 
of Every Christian sees a striking resemblaace between the 

< ^ ^ sacrifice of the paschal lanb, which delivered die Is- 

raelites lirofii the destroying angel in Egypt, and the 
sacrifice of the Lamb of G^, wbich taketh away the 
sin of the world. Indeed the whole rkoal of sacrifice 
must have led the more intelligent of then to faith in a 
future sacrifice > by which, wUle the heel of the seed of 
the woman should be bruised, die head of the serpent 
should be cotnpleteJy crushed (see Sacrifice) ; and as 
prophets were raised up from time to time, to prepare 
them for the coining of the Messiah, and to foretel the 
Mture of hts king^m, there can be no doubt but that 
those inspired tea^rs would lay open to them, as far 
as was expedient, the temporary duration of the Mosaic 
158 low, awd ooMvince them tbat it was only the shadow of 
Why the better things to come. Fion the nature of their ritual, 
law wai (1,^ different prophecies vouchsafed tlieni, which 

typical. ijcijuine more and more explicit as the time approached 
for their accomplishment, they most surely have been 
led to expect re^mption from the curse of the fall by 
the snfferings of their Messiah *, but that any one 
them knew precisely the manner in which they were to 
be redeemed, and the nature of that religion whicli was 
to supersede their own, is wholly incredible. Such 
knowledge would have made them inpatient under the 
yoke of ordinances to which they were subjected ^ for 
after the Christian faith came into full splendour, man- 
kind could be no longer under the tuition of such a 
schoolmaster as the law, which ** had only a shadow of 
good things ; and so far fiom their reality, not even the 
• Hcb, very image of them*.” Through these shadows, bow- 

^ ever, the Jews, aided by the clearer Hglit of prophecy, 

though it too shone in a dark place, might have seen 
enough of God's plan of redemption to make them ac- 
knowledge Jesus of Nazareth, when he came among 
them ^vorking miracles of mercy, for the Messiah so 
long promised to their forefathers, and in whom it was 
repeatedly said, that all the nations of the earth should 
j be blessed. 

Mcrub While such care was taken to prepare the descendants 

used lo pre-of Abraham for-tbo coming of the Prince of Peace, we 
F"® must not suppose that God \ms a respecter of persons, 
the^comiBa***^ that the rest of the world was totally neglected, 
of Christ. *Thc dispersion of the ten tribes certainly contributed to 
spread the knowledge of the true God among the east- 
ern nations. The subsequent captivity of the tribes of 
Judah and Benjamin must have confirmed that know- 
ledge in the great empires of Babylon and Persia ; and 
that particular providence of God which afterwards led 
Ptolemy Pbiladelpbus to have the Jewish scriptures 
translated into the Greek language, laid the divine ora- 
cles open to the study of every accomplished scholar. 
At last, when the arms of Rome had conquered the ci- 
vilized world, and rendered Judea a province of the 
empire 5 when Augustus had given peace to tbat em- 
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pire, and men were at leisure to cultivate the aris and Theology 
sciences ; when the different sects of philosophers liad from the 
by tlieir ^sputations whetted each others understaadiogs, 
so that none of them was disposed to stdimil to an im- 
posture ‘y and when the police of the Rosnan govem«> of Christ.** 
ment was such that iatdligence of every thing import- ' v— * 
ant was quickly trausniltted from the most distant pro- 
vinces to the capital of the empire ^ ^ when that fulness 
of tune was come, God sent fordi hts Son made of a 
woman, made under the lav, to redeem them tbat were 
JMider the lav, that we might receive the adoption of 
sons," and be restored to that ioheritaace of which the 
forfeiture introduced the several dispensations of reveal- 
ed religtea into the world. 

Sect. V. Fietu of Theology more peculiarly Christian, 

Makrihd being trained by various dispensations of 
providence for the reception of Jesus Christ, and the 
time fixed by the prophets for his coming being arrived,. 

“ a messenger was seat before his face to prepare his 
way before him by preaching the baptism of repentance 
for the renaission of sins." This messenger was John 
the Baptist, a very extraordinary man, and the greatest 
of all tlie prophets. His birth was miraculous, the 
scene of his ministry the wilderness, his manners austere, 
and his preaching upright, without respect of persona^ 

He frankly told his audience that be was not the Mes- 
siah, that the Messiah would soon appear among them, 
tbat he was mightier than himself, and that be would 
baptize them with the Holy Ghost and with fire." i$o 

Mightier indeed he was \ for though born of a wo- C^ist the 
roan the Messiah was not tbe son of a human father ^ 
aud though living for tbe first thirty years of his life in 
obscurity and poverty, be was the lineal descendant of 
David, and heir to the throne of Israel. Bat tbe dig- 
nity of his human descent, great as it was, vanishes 
from consideration when compared with the glory wbich 
be had with his Father before the world was. The 
Jewish dispensation was given by the ministry of Moses, 
and illustrated by subsequent revelations vouchsafed to 
the prophets; tbe immediate author of tbe Christian re- 
ligion is the A«yw or the second person of the blessecl 
Trinity, of whom St John declares, that " he was in 
the beginning with God, and was God ; tbat all things 
were made by him ; and tbat without him was not any 
thing made that was made." We have already proved 
that in the one Godhead there is a Trinity of persons ; 
and tbat the is one of tbe three, is apparent from 
these words of the apostle, and from many other passa- 
ges of sacred scripture. Thus he is called the I^rd of 
hosts himself; the first and the last^ besides whom there 
is no God ; the most high God; God blessed for ever ; 
the mighty Gody the everlasting Father, Jehovah our 
righteousness ; and the only wise God our Saviour (b). 

This great Being, as the same apostle assures us, was 
made flesh, and dwelt among men ; not that tbe divine 
nature was or could be changed into humanity, for God 
is immutable, the same almighty and incomprehensible 

Spirit, 
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(b) Isaiah vHi. 13, 14. compared with i Peter ii. 7, 8.; Isaiah vl. 5. compared with John xii. 41. 5 Isaiah xliv. 
6. compared with Revelation xxii. 13.; Psalm Ixxviii. 56. compared with 1 CorintfaiaDS x. 9. Romans ix. 5. Isaiah 
ix. 6. Jeremiah xxiii. 6. Jude. 
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Objections 
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carnation 
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Obviated. 



Theology Spirit yesterday, to-day, and for ever ; but the Word or 
mere pecu- second person in the godhead, assuming a human soul 
liarly Cb«-gnd body into a personal union with himself, dwelt up- 
. ■ on earth as a man, veiling his divinity under mortal 

flesh. Hence he is said elsewhere to have been “mani- 
fested in the flesh,” and “ to have taken upon him the 
nature of man phrases of the same import with that 
which asserts “ the Word to have been made flesh.” 
This incarnation of the Son of God is perhaps the 
greatest mystery of the Christian faith, and that to 
which ancient and modern heretics have urged the most 
plausible objections. The doctrine of the Trinity is in- 
deed equally incomprehensible ; but the nature of God 
and the mode of his subsistence, as revealed in scripture, 
no man, who thinks, can be surprised that he does not 
comprehend \ for a revelation which should teach 
nothing mysterious on such a subject would be as incre- 
dible and as useless as another which contained nothing 
but mystery. The difficulty respecting the incarnation, 
which forces itself on the mind, is not how two natures 
so different as the divine and human can be so intimately 
united as to become one person *, for this union in itself 
is not more inconceivable than that of the soul and body 
in one man ^ but that which at first is apt to stagger the 
faith of the reflecting Christian is the infinite oistance 
between the two natures in Christ, and the compara- 
tively small importance of the object, for the attainment 
of which the eternal Son of God is saiJ to have taken 
on him our nature. 

Upon mature reflection, however, much of this diffi- 
cultywill vanish to him who considers the ways of Pro- 
vidence, and attends to the meaning of the words in 
which tliPs mystery Is taught. The importance of the 
object for which the Word condescended to be made 
flesh, we cannot adequately know. The oracles of truth 
indeed inform us, that Christ Jesus came Into the world 
>to save sinners*, but there are passages scattered through 
the New Testament * which indicate, not obscurely, 
that the influence of his sufferings extends to other 
worlds besides this : and if so, who can take on him to 
say, that the quantity of good which they may have 
produced was not of sufficient importance to move even 
to this condescension a Being who is emphatically styled 
LOVE ? 

But let us suppose that every thing which he did and 
taught and suffered was intended only for the benefit of 
man, we shall, in the daily administration of providence, 
find other instances of the divine condescension ^ which, 
though they cannot be compared with the incarnation 
of the second person in the blessed Trinity, are' yet suf- 
ficient to reconcile our understandings to that mystery 
when revealed to us by the Spirit of God. That in 
Christ there should have dwelt on earth “ all the fulness 
t Col. ii. of the Godhead bodily f,” is indeed a truth by which 
the devout mind is overwhelmed with astonishment^ 
hut it IS little less astonishing that the omnipotent Crea- 
tor should be intimately present at every instant of time 
to the meanest of his creatures, “ upholdiug all things, 
the vilest reptile as well as the most glorious angel, by 
.1 Hcb. I 3. ihe word of his power J.” Yet it is a truth self-evident, 
that without this constant presence of the Creator, no- 
thing which had a beginning could continue one mo- 
ment in beings that the visible universe would not only 
crumble into chaos, but vanish into nothing 5 and that 
the souls of men, and even the most exalted spirits of 
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creation, would instantly lose that existence, which, as Theology 
it was not of itself, and is not necessaiy, must depend more pece. 
wholly on the will of Him from whom it was originally 
derived. See Metaphysics, N® 272 — 276, and Pro- ulyjj 
VIDENCE, N® 3. 

In what particular way God is present to bis works, 
we cannot know. He is not diffused through the uni- 
verse like the anima mundi of the ancient Platonists, or 
that modem idol termed the substratum of ^ace (Me- 
taphysics, N® 309, 310) : but that he is in power as 
intimately present now to every atom of matter as when 
he first brought it into existence, is equally the dictate 
of sound philosophy and of divine revelation y for “ in 
him we live and move and have our being*,” and power 
without substance is inconceivable. If then the divine 
nature he not debased, if it cannot be debased by being 
constantly present with the vilest reptile on which we 
tread, why should our minds recoil from the idea of a 
still closer union between the second person of the ever 
blessed Trinity and the body and soul of Jesus Christ? 

The one union is indeed different from the other, but 
we are in truth equally ignorant of the nature of both. 

Beason and revelation assure us that God roust be pre- 
sent to his works to preserve them in existence 5 and re- 
velation informs us farther, that one of the persons in 
the Godhead assumed human nature into a personal onion 
with himself, to redeem myriads of rational creatures 
from the miserable consequences of their own folly and 
wickedness. The importance of this object is such, thst, 
for the attainment of it, we may easily conceive that he 
who condescends to be potentially present with the 
worms of the earth and the grass of the field, would 
condescend still farther be personally present with the 
spotless soul and body of a roan. Jesus Christ lived in- 
deed a life of poverty and suffering upon earth, hut his 
divine nature was not affected by bis sufferings. At the 
very time when, as a man, he had not a place where te 
lay his head j as God, he was in heaven as well as upon 
earth*, dwelling in light inaccessible ^ and while, w a* 
man, be was increasing in wisdom and stature, liisdivi-^J* 
nity was the fulness of him who filleth all in all, and 
from whom nothing can be hid. 

Perhaps the very improper appellation of mother of 
Goi/, which at an early period of the church was given 
to the Virgin Mary, may have been one cause of the 
reluctance with which the incarnation has been admit- 
ted j for as we have elsewhere observed (see Nes- 
TORius), such language, in the proper sense of the 
words, implies what those, by whom it is used, cannot 
possibly believe to be trucj hut It is not the language of 
scripture. We are there taught, that “ Christ being in 
the form of God, thought it no robbery to be equal 
with God j but made himself of no reputation, and took 
upon him the form of a servant, and was made In the ^ 
likeness of manf 5” that “ God sent forth his Son madef 
of a woman, made under the law, to redeem them that<^i7* 
were under the law, that we might receive the adoption 
of sons J 5” and that “ the word who was in the he- 1 Gal. lo- 
ginning with God, and was God, by whom all things 4» 5* 
were made, was made flesh, and dwelt among men (who 
beheld his glory, the glory as of the only begotten of 
the Father), full of grace and trulh § but we are no- § 
where taught that, as God, he had a mother! It 
indeed the doctrine of the primitive church that 
very principle of personality and individual existence in 

Mary’s 
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Mary’s son, was union with the uncreated Word 5 and 
this doctrine is thought to imply the miraculous concep- 
tion, which is recorded in the plainest terms by two of 
the evangelists j for he was conceived by the Holy 
Ghost and born cf a virgin * ; but, as God, he had been 
begotten from all eternity of the Father, and in order 
of nature was prior to the Holy Ghost. Tliia is evi- 
dent from the appellation of « given to him by St 
John j for the term being used in that age, both by the 
Jewish rabbles and the heathen philosophers, to denote 
the second divine subsistence, which they considered as 
an eternal and necessary emanation from the first, some- 
times called and sometimes t« U ; and the apostle 

giving no intimation of his using the word in any nq- 
comraon sense, we must necessarily conclude, that he 
meant to inform us that the divinity of Christ is of eter- 
nal generation. That the terra Xtyt was used in this 
wnse by the later PlatAnista, and in all probability by 
i'lato him^lf, we have sufficiently shewn in another 
place (see Platonism) ; and that a similar mode of ex- 
pression prevailed among the Jews in the time of St 
John, IS apparent from the Chaldee paraphrase ; which 
in the 1 10th psalm, instead of the words « the Lord said 
unto^ my Lord,” has, ” the Lord said unto bis word.” 
Again, where we are told in the Hebrew that Jehovah 
said to Abraham f, « I am thy shield and thy exceed- 
^**8 8**®*^^ reward, we read 10 the Chaldee, ** my word 
IS thy shield, and thy exceeding great reward.” Where 
It IS said, « your new moons and your appointed feasts 
ray soul hateth t,” the paraphrast hath it, “ my word 
hateth ; and where it is said, that “ Israel shall be 
saved in the Lord with an everlasting salvation in 
the same paraphrase it is. ” Israel shall be saved by 
the word of the Lord with everlasting salvation.” But 
there IS a passage in the Jerusalem Targum which puts 
it beyond a doubt, that l,y the Uyof the Jews under- 
stood a divine person begotten of bis Father before all 
worlds } for commenting on Genesis iii. 22. the authors 
ot that work thus express themselves : “ The word of 
tbe Lora ..id, behold Ad.,.,, „hon, I cre..*d”Ttl« 
only begotten upon earth, as I am the only begot- 

^rolV^ conformity with which, Philo in- 

troduces the Logos speaking thus of himself; Km vat 

•dll vfMi, I am nezt^ 

manner 

Oo you Qvc* 

““y josty conclude, that 
the N.cene fathers expressed themselves properly when 

begotten Son of God was 
begotten of his father before all worlds, and is God of 



logy. 3^5 

God j for if St John bad believed the or WORD to TheoWv 
be unbegotten, contiyy to the belief of all who mqde mow 
Bse ot the phrase at the time when be wrote, be would liar?y Chri- 
aurely have expressed his dissent from the generally re- 
ceived opinion. This however he is so far from doing, ^ 
that he ^ves the amplest confirmation of that opinion, 
by declaring, that “ he beheld the glory of the word 
incarnate as the glory of the only begotten of thi Fa- 
r declaration is true only of the di Jinity 

ot Christ, bis human nature not being begotten of the 
father, but conceived by the Holy Ghost of the Virgin 
1 I. *»lessed Lord assures us, that ^ 

the bather hath life in himsdlf, so hath he given the 
bon to have life in himself;” that ” the Son can do no-, 
thing of but what be seeth the Father do '^®**“'* 

and that ” he knew the Father, ‘because be was from 
him and sent by him f .” We must therefore agree with ^ ^ 

Hishop Pearson (c), that « though the Father and Son 
are both truly God, and therefore equal in respect of 
nature, yet the one is greater than the other, as being 
the fountain of the Godhead. The Father is God, bu! 

r! r Christ is God. 
but of God ; Light, blit of Light. There is no differ- 
ence or inequality in the nature or essence, because the 
sanie in both ; but the Father of our Lord Jesus Christ 
hath that essence of himself, from none ; Christ hath 
the same essence, not of himself, but from him.” 

was Puipow 

sent into the world, was to bruise the head of the ser-f^*- which 
pent, and restore mankind to the inheritance which had®'*"“* ™ ’ 
been forfeited by Adam’s transgression. Every disDen-ff"' 

Si^tion of Providence from the fall had been pre^ratory 
to this restoration. Prophets had been raised from time 
to time to preserve in the early ages of the world the 
knowledge and worship of the true God . the children 
ot Abraham had been separated froni^ the surrounding 
nations few the same.purpose ; and by the dispersion of 
the ten tribes the captivity of the other two in Babylon* 
and the translation of the Hebrew scriptures into the 
Greek language, much of the knowledge which bad 
been revealed to the Israelites was gr'adu.ally diffused 
over the eastern world. ^ 

mpnt? rendered the instru- 

menta of folightening the heathen nations of antiquity 
tbeirantercoiirse with those nations made them almoit 
unavoidably acquainted with the philosophy which was 
cultivated among the Chaldeans, the Persians, and the 
Egy ptian Greeks ; and ingrafting many of the opinions 
derived from those schools upon the doctrines of Moses 
and the prophets, they . corrupted their own religion 

while 



workw^h tmrender*th”rgrea?asl^^^^ “*■ apostle’s creed, as s , 

faith. The, will find it, we fhink, a co 5 “tr.S'e "S Christian , 

theisU; of whom the former teach that J.sus Christ ^ ™ poison of modern Unttanans and modem Tri- 
while the latter, running to the other extreme, maintain th^^kh’^sL-^,*. T "I as of Mar, ; . 

ordinate to the Father, but might have been the Father the Son or the^ l^rh ^*''‘“* 1 '’ "> "o sense sub- 

- sure of the eternal three. -W. have been at some G>iost, according to the good plea- 

but in such a short compend as we must give, it seems noMo™^ worfr*"lI-f’ *>« ‘■‘e™al geMration 5 . 

That miracle is plainly asserted in the New Testament in word^ void of all amhioT* '"® inception, 

for <^d to make a man of the substance of a woman as of the dust of the earTh w ^ 

have induced any person professing Christianity to call it in question ^ The S’ 1 »bat should i 

gmundles, fimey. which can serv 7 no pnrpqse ^ha.eSw/eveu taX UnitSnr * 
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'rlrtrfogy tfhilt kBey Im|»rovcJ tfcat of their neighbours. Hc^, 
more pMu-hy the time that Christ came among them, they bad 
Karly t<dfdof Ood of none effect through a number 

. . of idle fancies tthich they inculcated on the people as 

i 66 the traditions of the ciders 5 and as they had att^hed 
Corruption themselves to different masters in philosophy, their un- 
of the Jews authorised opinions irere of course different according 
at the time different Sotirccs whence they were drawn. The 
mint* peculiar tenets of the EssENEs seem to have been a 
species of mystic Platonism. The Pharisees aw 
thought to have derived their origin from a Jewish phi- 
losopher of the Peripatetic school ; and the resemblance 
between the doctrines of the SadducEES and the philo- 
So^y of Epicurus has escaped no man’s observation.^ 
Though these sects maintained mutual communion in 
public worship, they abhorred each other’s distinguishing 
tenets j and their wranglings had nearly banished from 
them every sentiment of true religion. They agreed, 
however, in the general expectation of the Messiah pro- 
mised to their fathers 5 but, unhappily for themselves, 
e3tpected him as a great^and temporal prince. To this 
onistake several circumstances contributed : some of their 
prophets had foretold his coming in lof^y terms, borrow- 
ed from the ritual law, and the splendour of earthly mo- 
narefas. The necessity of casting this veil over those 
living oracles we have shewn in another place (see Pro- 
phecy, N® 17.). At the time when the predictions 
were made, the Mosaic system had not run out half its 
course, and was therefore not to be exposed to popular 
contempt by an information, that it was only the bar$di 
rudiment of one more easy and perfect. To prevent, 
however, ail mistakes in the candid and impartial, when 
the Messiah should arrive with the credentials of mira- 
Colous powers, other prophets had described him in the 
clearest terms as having no form nor comeliness, as a 
sheep dumb before his shearers, and as a lamb brought 
to the slaughter ^ hot the Jews had suffered so much 
from the Chaldeans, the Greeks, and other nations hy 
whom they had been conquered, and were then suffer- 
ing so much from their masters the Romans, that they 
could think of no deliverance greater than that which 
should rescue their nation from every foreign yoke. 

What men earnestly wish to be true, they readily be- 
lieve. Hence that people, losing sight of the yoke un- 
der which they and Ae whole human race were brought 
by the fall of Adam, mistaking the sense of the blessing 
promised to all nations through the seed of Abraham, 
and devoting their whole attention to the most magni- 
ficent descriptions of the Messiah’s kingdom, expected 
in him a prince who should* conquer the Romans, and 
establish on earth a universal monarchy, of which Jeru- 
1^7 ^alem was to be the metropolis. 

Saviour came for a very different purpose, the 
wcMhioe object of his mission was to rectify the notions of his 
erring countrymen, in order to fit them for the deliver- 
«ce which they were to obtain through him. Accord- 
ingly, when he entered on his office as a preacher of 
righteousness, he embraced every opuortunity of invoigh- 
ing against the false doctrines taught as traditions of the 
elifors^ and by his knowledge of the secrets of all 
hearts, he exposed the vile hypocrisy of those who made 
a gam of godliness. The Jews had been led, hy their 
separation firom the rest of the world, to consider them- 
selves as the peculiar favourites of Jehovah 5 and the 
^KiDsequence was, that, contrary to the spirit of their 
I 
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own law, and the explicit doctrines of some of their pro- Theolojty 
phets, they looked on all other nations with abhorrence, pwn. 
as on people physically impure. These prejudices the l“dy Chri* 
blessed Jesus laboured to eradicate. Having desired a 
lawyer, by whom be was tempted, to read that part sf 
the law of Moses which commanded the Israelites to 
love their neighbours as themselves, he compelled him, 
by means of a parabolical account of a compassionate 
Samaritan, to acknowledge, that under the denomina- 
tion of neighbour the divine lawgiver bad comprehended 
all mankind as the objects of love *. The importance * gt Lake 
in which Moses held the ritual law, and to which, as x. 
the means of pfcscrving its votaries from the contagion 
of idolatry, it was justly intitled, had led the Jews to 
consider every ceremony of it as of intrinsic value and 
perpetual obligation : but Jesus brought to their ixcsl- 
lection God’s declared preference of mercy to sacrifice *, 
shewed them that the weightier matters of the law, 
judgment, mercy, and faith, claimed their regard in 
the first place, and its ceremonial observances only in 
the secor^ j and taught them, in conformity with the 
predictions of their own prophets t, that the hour wasj. jotnid 
about to come when the worship of God should notxm3i. 
be confined to Jerasalem, but that “ true worshippen 
should everywhere worship the Father in spirit and in 
troth !(.” tJoBiit 

It being the design of Christ’s coming into the world 
to break down the middle wall of partition between the 
Jews and Gentiles, and to introduce a new dispensation 
of religion which should unite all mankind as brethren 
in the worship of the true God, and fit them for the 
enjoyment of heaven ^ he did not content himself with 
merely restoring the moral part of the Mosaic law to its 
primitive purity, disencumbered of the corrupt globes of 
the Scribes and Pharisees, but added to it many spiritual 
precepts, which, till they were taught by him, bad 
never occurred either to Jew or Gentile. The Hebrew 
lawgiver had prohibited murder under the penalty of 
death 5 but Christ extended the prohibition to causeless 
anger, and to contemptuous treatment of our brethren, 
commanding his followers, as they valued their everlast- 
ing salvation, to forgive their enemies, and to love all 
mankind. Adultery was forbidden by the law of Moses 
as a crime of the deepest dye } but Jesus said to his dis- 
ciples, “ that whosoever looketh on a woman to lost 
after her, hath committed adultery with her already in 
bis heart,” and is of course liable to the Divine ven- 
geance. The lex taHonis was in force among the Jews, 
so that the man who had deprived bis neighbour of an 
eye or a tooth, was to suffer the loss of an eye or a tooth 
himself \ but this mode of punishment, which inflicted 
blemish for blemish^ though suited to the hardness of 
Jewish hearts, being inconsistent witb-the mild spirit of 
Christianity, was abolished by our blessed Lord, who 
severely prohibited the indulgence of revenge, and com- 
manded hit followers to love even their enemies. ^ Per- 
jury basin every civilixed nation been justly considered 
as a crime of the highest atrocity, and the Mosaic law 
doomed the false witness to bear the punishment, what- 
ever it might be, which he intended hy swearing falsely 
to bring on his brother*, but the Author of the Christian 
religion forbade hot only false swearing, but swearing at 
all, except on solemn occasions, and when an oath fdiould 
be required by legal authority. See Oath. 

By thus xestoring the law to its original purity, and 



Digitized by 



Google 




Part U. 



THEOLOGY. 




|6S 

In which 
he exeon* 
ted the of- 
fice of a 
prophet. 
t Dent. 

ZTiii. 15. 



169 
Hit strict 
abedience 
to the law. 



f Bfat. XX. 

18. 



in many eased extending its sense, ibe blessed Jesus exe- 
cuted the office of a Prophet to the lost sheep of the 
house of Israel but bad he not been more than an ordi- 
nary prophet, he could not have abrogated the most tri- 
vial ceremony of it, nor even extended the sense of any 
of its moral precepts 5 for their great lawgiver had told 
them, that “ the Lord their God would raise up unto 
them but one Prophet, like unto him, to whom they 
should hearken That Prophet was by themselves 
understood to be the Messiah, whom they expected to 
tell them all things. It was necessary therefore that 
Jesus, as he taught some new doctrines, and plainly in- 
dicated that greater changes would soon be introduced, 
should vindicate his claim to that exalted character which 
alone could authorise him to propose innovations. This 
be did in the amplest manner, by fulfilling prophecies and 
working miracles (See Miracle and Prophecy) ; so 
that the unprejudiced part of the people readily acknow- 
ledged him to be of a truth ** that prophet which should 
come into the world — the Son of God, and the King of 
Israel.” He did not, however, make any change in the 
national worship, or assume to himself the smallest civil 
authority. He bad submitted to the rite of circumcision, 
and strictly performed every duty, ceremonial as well as 
moral, which that covenant made incumbent on other 
Jews ^ thus fulBIling all Tighteou<>nes 8 . Though the re- 
ligion which he came to propagate was in many respects 
contrary to the ritual law, it could not be established, 
or that law abrogated, but in consequence of bis death, 
which the system of sacrifices was appointed to prefigure ; 
and as bis kingdom, which was not of this world, could 
not commence till after his resurrection, he yielded 
during the whole course of his life a cheeriful obedience 
to the civil magistrate, and wrought a miracle to obtain 
money to pay the tribute that was exacted of him. Be- 
ing thus circumstanced, he chose from the lowest and 
least corrupted of the people certain followers, whom be 
treated with the most endearing familiarity for three 
years, and commissioned at bis departure to promulgate 
such doctrines as, consistently with the order of the di- 
vine dispensations, he could not personally preach him- 
self. With these men, during the course of bis ministry 
on earth, he went about continually doing good, healr 
ing the sick, casting out devils, raising the dead, reprov. 
ing vice, preaching righteousness, and instructing his 
countrymen, by the roost perfect example which was 
ever exhibited in the world, of whatsoever things are 
true, or honest, or just, or pure, or lovely, or of good re- 
port. The Scribes and Pharisees, however, finding biro 
not that conqueror whom they vainly expected, becom- 
ing envious of his reputation among the people, and be- 
ing filled with rancour against him for detecting their 
hypocritical arts, delivered him up to the Roman go- 
vernor, who, though convinced of his innocence, yield- 
ed to the popular clamour, and crucified him between 
two thieves, as an enemy to Caesar. 

Just before he expired, he said, It is finished, intima- 
ting that the purpose was now fulfilled for which he had 
come into the world, and which, as he bad formerly 
told his disciples, ** was not to be ministered unto, but 
to minister, and to give his life a ransom for many ||.'* 
For his blood, as be assured them at the institution of 
the Eucharist, “ was to be shed for the remission of 
sins.*' That Christ died voluntarily for us, the just for the 
unjust, and that there is none other name under hea- 
VoL. XX. Part I. f 
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ven given among men whereby we muvt W Hved.” is 

the uniform doctrine of the prophets who foretold liUmorc u- 

coming, of John the Baptist who was bis immediate hsr'h**»^ly Lliii 

binger, and of the apostles and evangelists who preaclied . ■ 

the gospel after his ascension into heaven. Thus Isaiah 

says of the Messiah J, that “ be was wounded for our J|« volua- 

transgressions, and bruised for our iniquities ^ that the dud 

chastisement of our peace was upon biro, and that wlth^''^,*^*' 

his stripes we are healed j that we bad all like sheep gone 

astray, turning every one to his own way, and that the 

Lord laid on him the iniquity of us all \ that he was 

cut off out of the land of the living, and stricken for 

the transgression of God's people ) and irH soul or lifu 

was made an ofl'ering for sin ; and that he bore the sin 

of many, and made intercession for the transgressors.” 

The Baptist, ** when he saw Jesus coming unto him, said 
to the people, Behold the Lamb of God, which taketh 
away the sin of the world plainly intimating that his 
death was to he a sacrifice, since it was only as asacrificu 
that the Jews could form any conception of a lamb ta- 
king away sin. The epistles of St Paul are so full of 
the doctrine of Christ’s satisfaction, that it Is needless to 
quote particular texts in proof of it. He tells the Ro- 
mans, that Jesus Christ was set forth to be a propitiation 
through faith in his blood ^ be was delivered for our of- 
fences, and raised again for our justification ^ that he 
died for the ungodly ; and that God commendeth bis 
love towards us, in that while we were yet sinners Christ 
died for us." He assures the Corinthians that Christ 
died for all ; that" they who live should not henceforth 
live unto themselves, but to him who died for them and 
rose again ^ and that God made him to be sin for us, who 
knew no sin, that we might be made the righteousness of 
God in him.'* He informs the Galatians, that Christ 
" gave himself for our sins, that be might deliver us 
from this present evil world, according to the will of 
God and our Father ; and that be redeemed us from the 
curse of the law, being made a curse for us.” St Peter 
and St John speak the very same language ^ the former 
teaching us, that ** Christ suffered for us, and bare our 
sins in bis own body on the tree f ^ the latter, that the f i Peter 
blood of Jesus Christ cleanseth us from ail sin, and thatii. ai. and 
he is the propitiation for our sins } and not for our sins ^4* 
only, but also for the sins of the whole world Thatl i John i. 
he came into the world for the puipose of suffering, ap-7* “• ^ 

pears from his own words : for " no man (said he§) ta-§ * 
ketb my life from me, but I lay it down of myself : I*' 
have power to lay it down, and I have power to take 
it again. This commandment have I received from my 
Father.” And that be voluntarily laid it down for 
mankind, is evident from his calling himself the Good 
Shepherd, and adding, that " the Good Shepherd givetb 
his life for the sheep ||.'' 

That Christ died for the benefit of the human race, is lyi 
a truth so apparent from these texts, that no mau profes- DiffercBt 
sing Christianity has hitherto called it In question. Very opinions 
difl'erent opinions have been formed indeed concerning 
the nature and extent of that benefit, aud the means by 
which it is applied j but that the passion and death of the of the be- 
blessed Jesus were essential parts of bis ministry on earth, reap- 

has seldom been controverted. That on the cross ^ 

made satisfaction to his Father for the sins of the world, ^®*^*** 
is the general belief of Christians 5 but presumptuous 
men, aming at being wise beyond what is written, have 
started a thousand idle questions concerning the necessity 
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S- made. Some limiting the power and mercy ol the Om- 
li-rly Chri- nipotent, have dared to affirm that God could not have 
, pardoned man without receivihg ful| satisfaction for his 
offences ; that nothing but the shedding 
Christ could make that satisfaction ; that his death was 
indeed sufficient to atone for a thousand worlds •, that, 
however, he did not die for all mankind, hut only for a 
chosen few, ordained to eternal liTe by a secret decree 
before the foundation of the world •, and that the rest 
bf the race are passed by, and doomed to eternal perdi- 
tion, for the glory of God’s justice. Others, convinced 
by every thing around them that the Creator and Gover- 
nor of the universe is a being of infinite benevolence, 
whose only end in giving life must have been to com- 
municate happiness, have contended, that no atonement 
tvhatever could be necessary to obtain Irom him the for- 
giveness of sin on sincere repentance *, that it is con- 
trary to all our notions of justice to punish the innocent 
for the guilty, and that therefore tile death of Christ, 



transgressions of liU elect to tliemselvM, tat to Chin, , Th«loR 
which was done by an act of bis own ; lor he hath 
him to be sin for os : that is, by mptilalton, in which 
wav we are made the righteousness of God in him} that 
being imputed to os by liim as oor sms were to Christ. 

The sense (savs oiir author) is, a charge of sin « as 
brought against him as the surety of his people. He was 
numbered with the transgressors} tor bearing the sms of 
many, he was reckoned as if he had been a sinner him- 
self, sin being imptHeti to him } and be was dealt wilh 
as such. Sin being found upon him by mputation, n 
demand of satisfaction for sin was made, and he 
it to the full. All this was with his own consent. Ut 
agreed to have sin laid upon him, and imputed to him, 
and a charge of it brought against him, to “j 

gaged to be responsible } yea, he himself took the sms 
ff hi. people upon him } so the 

it, ‘ He himself took oor iohrniities, and bore our sick- 
nMsest.’ As he took the nature of men, so he took( Ctaj. 
their sins, which made hi. flesh to hay. t/je likenm > 



for the guilty } and that iherelore tile death of Uiris^ their sms, 

though the essential part could not be to him, wem 
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pecessary, but at tlie most cxpeilientc 

We enter not into these debates. The Scriptures have 
nowhere said what God could or could not do *, and on 
this subject we can know nothing but what they have 
taught us. That “ we are reconciled to God by the 
death of his Son,” is the principal doctrine of the NeW 
Testament 5 and without presuming to limit the power, 
the mercy, or the wisdom, of him who created and 
sustains the universe, we shall endeavour to show that it 
is a doctrine Worthy of all acceptation. In doing this, 
we shall state impartially the opinions which pious men 
have held respecting the form or manner in which Christ 
by his death made satisfaction to God for the sins of the 
World*, and we hope that our readers will embrace that 
opinion which shall appear to them most consonant to 
the general sense of sacred Scripture 



tins of nil sorts, original and nctunl} sms 
open and secret, of heart, lip, and life 5 ■ , 

cLmitted by his people, for he has redeemed them 
from all their iniquities} and God, for Christ s sakt, 
forgives all trespasses, bis blood cleanses from all sin, and 
his righteousness justifies from all } all being imputed to 
him as that is to them. Bearing sin supposes it to be a 
burden } and indeed it is a burden too heavy to hear by 
a sensible sinner (E). When sin is charged h®™® T ? 
the conscience, and a saint ’^‘" 8 W 

it, what must that burden be, ‘"'j,*'®’' 5 ,, 
which Christ bore, consisting of all the sms of all hs 
elect from the beginning of the world to the end of it , 
and yet he sunk not, but stood up under it } failed nob 
nor was be discouraged, being the mighty Gy®. 



ture. nor was be discouraged, Dciiig luv. . a. , 

Opinions The strictest adherents to the theological system of Msm of God’s right hand, d^rtrine ofotjn'"' 

•f the Cal- Calvin, interpreting literally sucb texts of Scripture as To the Arminians or Remon 
viaikU. • • * J- ‘‘ 



Calvin, interpreting literally such texts of Scripture as lo the Arminians 

speak of his being made sin for us, of bis bearing our the imputation of the sms of men o Zmmitation 

^ins in his own body on the tree, and of the Lord’s lay- pears as absurd as the similar doctrine o ^ P 
ins on him the iniquity of us all, contend, that the sins of the sin of Adam to his unborn pos eri^ , 
of the elect were lifted off from them and laid on Christ certainly attended with consequences w 
by imputation, much in the same way as they think the cd serious Christians of other denominations, 

sin of Adam is imputed to his posterity. “ By bearing Were it possible in the nature of things, ay . 

i » JL. /• sins of his people (says Dr Gillf ) he took them off minian, to transfer the guilt of one perso 
them, and took them upon himself, bearing or and lo lay it upon Inm as a burden, 

- • ’ carrying them, as a man bears or carries a burden on without violating those laws of equity w L„nian 

his shoulders. There was no sin in him inherently, for blished in the scripture and ^ liftinir 

if there had, he would not have been a fit person to heart. But this is not possible. lo talK ^ 

make satisfactinh for it*, but sin was put upon him by his lumps of sin, or transferring them like bur ens 
Divine Father, as the sihs of the Israelites were put upon guilty to the innocent, is to utter jargcn, say * 
the scape-goat by Aaron. No creature (continues he) has no meaning j and we might with as muc p P 
could have done this 5 but the Lord hath laid on him, speak of lifting a scarlet colour from a .. 

or made tb meet on him, the iniquity of os all, not n laying it on the sound of a trumpet, as 01 n 

single iniquity, but a whole mass and lump of sins col- ing the sins of the elect from them and laying 

lected together*, and laid as a common burden upon Christ. Guilt is seated on tb« mind 5 and 00 m 

him ^ even the sins of all the elect of God. Tliis phrase become a sinner but by an act of yolitiom 

of laying sin on Christ is expressive of the imputation of therefore really took upon him the sins of hi« 
it to him } for it was the will bf God not to impute the must have deliberately formed a wish to have 



vol. ii. 
book iiL 
•bap. T. 
§ 4 - 



(e) By the phrase a sensible sinner^ the learned author meant a sinner who is not past fceKng, but has a cou^ 
sciente alive to the sense of remorse. 
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Theology committed all these sins ^ hut such a wish, though it 
more pecu- would have made him inherently guilty, and therefore 
liarly of .satisfying for sin, could not have cancelled 

. . deeds that were done before he was born, or have made 

those innocent who really had been sinners. A deed 
once done cannot be undone ; a volition which has been 
formed cannot he annihilated. By sincere repentance, 
the habitual dispositions are indeed changed, and those 
who have been sinners become objects of mercy \ but no 
power can recal the hours that are past, or make those 
actions which have been performed to have been not per- 
formed. To remove guilt from the sinner and lay it on 
the innocent may therefore be safely pronounced impos- 
sible even for Omnipotence itself, for it implies that a 
thing may be and not be at the same instant of time ^ 
and the doctrine which teaches that this removal was 
made from the elect to Christ, is an imagination of yes- 
terday, which has no countenance from scripture, and is 
contrary to the established constitution of things. Those 
who imagine that guilt may be propagated from father 
to son, iiHve something like an argument to urge for the 
imputation of Adam's sin to his numberless posterity ; 
for all the men and women who have by ordinary gene- 
ration been introduced into the world, have undoubtedly 
derived their nature from the primeval pair. But Christ 
did not derive his nature from the elects that their sins 
should be communicated to him *, nor, as he was mira- 
culously conceived by the Holy Ghost, can we attribute 
to him any degree of that taint which is supposed to 
have been conveyed from Adam to all the other gene- 
iy4 rations of men. 

Teiik on Nothing more, tlierefore, can be meant by “ Christ's 
‘being made sin for us,” and ” bearing our sins in his 
MpUined. body on the tree,” or by God’s ” laying upon him 
the iniquity of us all,” than that by his su6ferings we 
are freed from the punishment of our sins : it being in 
scripture a common hgure of speech, as even Dr Gill 
has somewhere acknowledged, to denote by the word sin 
the consequences of sin. That this hgure is used in those 
texts from w 4 )ich he infers that Christ took the sins of the 
elect on himself, isevident from the verse which he quotes 
from the gospel of St Matthew j in which it is said, 
that ” himself took our infirmities and bore our sicknes- 
ses.” The sicknesses and infirmities there alluded to arc 
the leprosy, the palsy, the fever, and demoniacal pos- 
sessions : but when our blessed Lord cured these diseases, 
surely he did not by his omnipotent word lift them off 
from the patients and take them on himself, so as actu- 
ally to become a leper, a paralytic, and a dsemoniac, or 
even to he reckoned as such either by the multitude, or 
by the priest, whose duty it was to take cognizance of 
•Levit every illegal uncleanness*. And if his inveterate ene- 
mies did not impute to him the leprosy when he removed 
that plague from others, why should it be supposed that 
his own Father, to whom he was at all times well-plea- 
sing, imputed to him the sins of which, by his suffer- 
ings, he removed the punishment from those who were 
guilty ? To impute to a person any action, whether vir- 
tuous or vicious, which he did not perform, can proceed 
only from ignorance or malice, or partiality j but God 
is no respecter of persons, and from ignorance and ma- 
lice be is removed to an infinite distance. It is indeed 
an undoubted truth, that “ the Lord Jesus, by his per- 
fect obedience and sacrifice of himself, which he through 
the eternal spirit once offered up untp God, bath fully 



satisfied the justice of bis Father \ and purchased not Theoio^T 
only reconciliation, but an everlasting inheritance in the mort pecu- 
klngdom of heaven for all those whom the Father ****jjjj^^"* 
given him f ;” but that he actually took on himself the . 
sins of mankind, or that those sins were imputed to him 
by God, who punished him as a person whom he consi- of JPoi'M, 
dered as guilty, is a doctrine equally injurious to the ebap. viii. 
justice of the Father and to the immaculate purity of ^ 
the Son. * 175 

The earnestness with which this doctrine was inculca- They hare 
ted by some of the earliest reformers, and the *"^P®®^*^** 
lity of admitting it, which every reflecting and unpre- ' 
juiliced mind must feel, was probably one of the causes Socinus 
which drove Socinus and his followers to the other ex- deny ib« 
treme of denying Christ's satitifactlon altogether, and doctnne of 
considering his death a.s nothing more than that of an 
ordinary martyr, permitted for the purpose of attesting 
the truth of bis doctrine, and paving the way for bis 
resurrection, to confirm the great promise of immorta- 
lity. According to these men, forgiveness is freely dis- 
pensed to those who repent, by the essential goodness of 
God, without regard to the merit or sufferings of any 
other being; and the gospel is said to save from sin, be- 
cause it is the most perfect lesson of righteousness. The 
great objection of Crellhts to the doctrine of the satisfac- 
tion is, that It is a hmderance to piety ; for if Christ 
has paid the whole debt, he thinks that he must have 
nothing to do, as nothing more can be required of 
us. And if it were indeed true that our sins are impu- 
ted to Christ, and his righteousness imputed to us, this 
objection would be insurmountable ; for God could not 
justly exact a double punishment for the same sin, or 
inflict ntisery on those to whom he imputes perfect righ- 
teousness. But as to this imaginary transferring of vir- 
tues and vices from one person to auotiu r, the scriptures 
give no countenance ; so they nowhere cull the death of 
Christ a satisfaction for the sins of meu. The term has 
indeed been long in use among divines, and \vhen pro- 
perly explained it may be retained without any danger ; 
but in treating of this subject, it would perhaps be moro 
prudent to restrict ourselves to the use of scripture lan- 
guage, as the word satisfaction carries in it the Ideas of 
a debt paid and accepted ; whereas It is said by St Paul, 
that ** eternal life is theg^ of God through Jesus Christ 
our Lord ; and that we are justihed freely by his grace 
through the redemption that Is in Jesus Christ, whom 
God hath set forth to be a propitiation through faith in 
his blood.” 

To clear up this matter, and attain adequate notions of The death 
redemption and justification, it will be necessary to look of Chriit 
back to the fall of our first parents j for the great pur-*^*^°^ 
pose for which Christ was promised, and for which 
came into the world, was, by bruising the head of the had losu 
serpent, to restore mankind to the inheritance which 
they had lost through the transgression of Adam. This 
is apparent not only from the original promise made to 
the woman, hut also from different passages in the 
epistles of St Paul, who expressly calls Christ the second 
Adam, and says, that, “ as by the offence of one, judge- 
ment came upon all men to condemnation ; even so by 
the righteousness of one, the free gift came upon all 
men unto justification of life ;” that ” as by one man’s 
disobedience many were made sinners, so by the obedi- 
ence of one shall many be made righteous j” and that, 

” as in Adam all die| even so in Christ shall all be made 
3 B 2 alive.” 
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Tbcology alive.” Hence it was tliat John the Baptist, when he 
more peca- saw Jesus coming to him, said to his disciples *|*, Be- 
liarly Cbri-^,oia the Lamb of God which taketh away, not the^««^, 

. . but the sin of the world,” evidently alluding to Adam’s 

+ Ch i Ter sin and its consequences, since no other sin was ever 
i j. ’ ’ ’ committed of which the consequences extend to the whole 

world. 

This being the case, it is undeniable, that whatever 
we lost in the first Adam is restored to us by the se- 
cond •, and therefore they who believe that the punishment 
denounced against eating the forbidden fruit was death 
corporal, spiritual, and eternal, must believe that we 
are redeemed from all these by Christ ^ who having 
“ appeared once in the end of the world to put away sin 
by the sacrifice of himself, died for us, that whether we 
wake or sleep, we should live together with him If 
the image of God in which man was created was lost 
by the breach of the first covenant, it is more than res- 
tored to us “ by the Mediator of a better covenant, 
which is established upon better promises *,” if by the sin 
of Adam we were utterly indisposed, disabled, and made 
opposite to all that is spiritually good, and wholly in- 
clined to all evil, and that continually, we are freed 
from that dreadful curse by “our Saviour Jesus Christ 
who gave himself for u*, that he might redeem us from 
all iniquity, and purify to himself a peculiar people zea- 
lous of good works f ;” and if for our share in the fii-st 
transgression we be justly liable to all punishments in 
this world and in that which is to come, the apostle as- 
sures us, that “ when we were enemies we were recon- 
ciled to God by the death of his Son, because that God 
was in Christ reconciling the world to himself, not im- 
puting their trespasses unto them J.” As Jesus is “ the 
Lamb slain in the divine decree from the foundation of 
the world,” these beneBcial consequences of his death 
have been extended by a retrospective view to all in 
every age whose names are written in the book of life, 
though it be absurd to suppose that he literally took 
their sins upon him, and impious to imagine that he suf- 
fered under the imputation of sin. 

Such is the general doctrine of redemption, as it is 
taught by the more moderate Calvinists and more mode- 
rate Remonstrants *, for moderate Christians of ail deno- 
TOwis^nts though they express themselves differently, 

of ihe »ame nearly the same views of the fundamental articles 
opinion. of their common faith. It must not, however, be con- 
cealed, that many divines of great learning and piety 
contend strenuously against the doctrine of vicaiious 
atonement for actual transgressions of the moral law. 
These are the more zealous Arminians, who deny that 
we inherit any mortal taint or intellectual weakness from 
178 our first parents, whom they believe never to have been 
Doctrine of Jn ^ state of greater perfection than many of their poste- 
called degenerate. According to them, we 
lost nothing by the fall of Adam but our title to eter- 
nal life or perpetual existence, together with those graces 
of the Holy Spirit which were l^stowed under the first 
covenant to train mankind for the society of heaven ; 
and as eternal life and supernatural grace constituted 
one free gift, not due to the nature of man, or indeed 
c-f any created being, they might, when forfeited, be re- 
stored by any means or on any condition which should 
seem expedient to the all-wise Donor. These means, 
and that condition, human reason cannot indeed disco- 
ver ) but it seems very fit that they should be different 
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from the means by which moral agents under the law Theology 
of nature can secure to themselves the favour of their more pees- 
Creator, or recover it when occasionally lost. The ' 

former depends on arbitrary will and pleasure, or at least ^ 
on no other principles discoverable by us ; while the 
latter ariseth out of the established and well-known con- 
stitution of things. Thus moral virtue, comprehending 
piety, was the condition of that favour and protection 
which man, in his original state, could claim from his 
Maker j but obedience to a positive command was the 
condition of the free gift of immortality conferred on 
Adam on his introduction into paradise. T.he claim 
arising from the relation between the creature and tbe 
Creator is indissoluble, because that relation cannot be 
dissolved : so that the man who, by a transgression of 
the moral law has forfeited the favour of God may rea- 
sonably hope to recover it by sincere repentance and a 
return to his duty % and nothing but such repentance 
and reformation can recover it \ because, in a moral 
agent, nothing can be agreeable to God but moral dis- 
positions, which cannot be transferred from one person 
to another, and for the want of which nothing can 
atone. Our virtues are not required nor our vices pro- 
hibited, as if the one could profit and the other injure 
him who created us 5 for “ is it any pleasure to the Al- 
mighty that we are righteous ? or is it gain to him that 
we make our ways perfect ? Will he reprove us for 
fear of us ?” No ? He commands os to be virtuous^ 
and forbids us to be vicious, only because virtue is ne- 
cessary to our own happiness, and vice productive of 
everlasting misery. 

Were an immoral man to he introduced into the so- 
ciety of angels and just mert made perfect, he would 
not experience in that society what we are taught to 
expect from the joys of heaven \ because to such joys 
his acquired dispositions would be wholly repugnant. 

Nor could the sufferings of any person whatever, or the 
imputation of any extrinsic righteousness, make that 
mind which had long been immersed in the grossest sen- 
suality relish the intellectual and refined enjoyments of 
heaven \ or tbe man who had been the habitual slave of 
envy, malice, and duplicity, a fit inhabitant of that 
place where all are actuated by mutual love. On the 
other hand, say the divines whose doctrine we are now 
detailing, it is impossible to suppose that the Father of 
mercies, who knows whereof we are made, should have 
doomed to eternal misery any moral agent who had la- 
boured through life to serve him in sincerity and m 
truth 5 or that any atonement could be necessary to re- 
deem from the pains of hell the man whose pious and 
virtuous dispositions have through penitence and prayer 
become suited to the society of heaven. Unsinning per- 
fection never was nor ever could be expected in roan. 

He is brought into tbe world free indeed from vice, but 
equally destitute of virtue \ and the great business of hi® 
life is to guard his min^ from being polluted by the 
former, and to acquire dispositions Iiabituall]|r leading to 
the practice of the latter. Till these habits be fairly 
formed, it seems impossible that he should not sometimes 
deviate from the paths of rectitude, and thereby incur a 
temporary forfeiture of the divine favour j but the very 
constitution of his mind, and the purpose for which he 
is placed in a state of probation, show that the divine 
favour thus forfeited can be recovered only by repent- 
ance and reformation. 

Widely 
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^ . Widely different, however, is the case with respect 

„ore”p*eu.to the forfeiture and recovery of a free gift, to which 
lUfly Chri-man has no natui*al claim. When the condition is 
Ilian, broken on which such a gift was bestowed, repentance 
' can be of no avail j it must be either irrecoverably lost 

That*Chriit°’^ restored by the mere good pleasure of the giver. Im- 
died to re- mortality or perpetual existence is a gift which upon 
deem ns certain terms was freely bestowed upon the human race, 
and forfeited by the transgression of their first parent 
violating those terms. It was restored by the free 
grace of God, who was pleased to ordain, that “ since 
by man came death, by man should also come the re- 
surrection of the dead 5 for as in Adam all die, even so 
in Christ shall all be made alive. “ Hence the apostle, 
writing to the Romans of the benefits of being tlie chil- 
dren of God, and joint-heirs with Christ, summeth up 
those benefits with resurrection from the dead.” For 
the creature, i. c. mankind, was made subject (says 
... he }) to vanity or death, not willingly, but by reason 
of him who hath subjected the same in hope : because 
the creature itself also shall be delivered from the bon- 
dage of corruption into the glorious liberty of the chil- 
dren of God. For we know that the whole creation 
groanetb, and travaileth in pain together until now: 
and not only f Ary, but ourselves also, who have the first 
fruits of the spirit, even we ourselves groan within our- 
selves, waiting for the adoption, viz. Mr redemption 
our body (f). That this the redemption of our body is 
the consequence of the sacrifice of Christ, is taught in 
the most explicit terms in the epistle to the Hebrews ; 
of which the inspired author informs us, that ” foras- 
much as the children are partakers of flesh and blood, 
he also himself likewise took part of the same ^ that 
through death he might destroy him that had the power 
of death, that is the devil ; and deliver them, who 
through fear of death were all their lifetime subject to 
bondage A vicarious atonement made with this 
view, the divines, whose theory we are now consider- 
ing, acknowledge to be perfectly rational and consistent 
with the strictest justice. “ The law of nature (say 
+ Warhwr- theyf) allows not of vicarious atonements j but ordains 
lon'i Dru. that the man who transgresseth shall himself bear the 
^ panishmentof his iniquity, a punishment which no man 
Conifdrra- deserves for the faults of another, unless he be partaker 
tiom on the the guilt by joining in the transgression.” And in 
TIkory of proof of this their opinion, they appeal to the words of 
JUiigu^ God himself, declaring to Moses,—** Whosoever hath 
®*"“®** against me, him will I blot out of my book 
zxxii. 3!— immoitality was lost, it was 

with great wisdom, say they, that God restored it 
through a Mediator who should make atonement by his 
blood for the breach of the first covenant *, since such a 
mediation implies that the gift restored is merely of 
grace, to the attainment of which man could no further 
co-operate than by his hopes and wishes. 

To this view of redemption, and indeed to every view 
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of it which we have yet taken, an objectiort forces itself Theology 
upon the mind. Throughout the New Testament LIFE pecn- 
AND IMMORTALITY ure considered as a free gift, and **^*^,^„ ”* 
called so in express words by St Paul *. To the scheme » ^ ^ 

under consideration it is essential to consider them as« Rom.v.' 
such •, and yet we know that a large price was paid for i5> 
them, as St Paul likewise acknowledges, when he 
twice tells the Corinthians that they were bought with^ 
a price +. 

** To clear up this matter (says Bishop Warburton), Obviated, 
and to reconcile the apostle to himself, who certainly 
was not defective either in natural sense or artificial lo- 
gic, let US once again remind the reader, that life and 
immortality bestowed on Adam in paradise was a free 
^ft, as appears from the history of his creation. As a 
free gift, it was taken back by the Donor when Adam 
fell •, to which resumption our original natural rights 
are not subject, since natural religion teacbetb, that sin- 
cere repentance alone will reinstate us in the possession 
of those rights which our crimes bad suspended. So 
that when this free gift, forfeited by the first Adam, 

- was recovered by the second, its nature continuing the 
same, it must still remain n. free gift — a gift to which 
man, by and at his creation had no claim ; a gift which 
natural religion did not bestow. But if misled by mea- 
suring this revealed mystery of human redemption by 
the scant idea of human transactions, where n frce gift 
and purehased benefit are commonly opposed to one an- 
other, yet even here we may be able to set ourselves 
right, since, with regard to man, the character of a 
free gif t remains to immortality restored. For the price 
paid by forfeited man was not paid by him, but by a Re- 
deemer of divine extraction, who was pleased, by parti- 
cipating of man’s nature, to stand in his stead. Hence 
the sacred writers seeing, in this case, the perfect agree- 
ment between a free gift and a purchased possessioh, t Dtv. Leg. 
call it sometimes by the one and sometimes by the ^^9 cb« 
other name ** 

A restoration to life and immortality from that state The death 
of unconsciousness or extinction, to which all mankind of Christ 
were doomed in consequence of the fall, is that great 
salvation which we have obtained through the blood 
our Redeemer ^ and according to the theologians whose actual 
theory we are now considering, it was the only thing in sin, 
the divine intention when the promise was given to the 
first mother that the seed of the woman should bruise the 
head of the serpent. But though they contend that the 
death of Christ does not operate, directly as atonement 
for the actual sins of men, they admit that it does so tVi- 
directly and by necessary consequence, since it gives op- 
portunities for repentance and newness of life, which un- 
der the first covenant they did not enjoy. Had a man 
under that covenant transgressed any moral precept, he 
would have forfeited the favour of his God, and either 
been subjected to punishment or to a long course of re- 
pentance \ but supposing the efficacy of repentance un- 
der 



(f) That by the word.*? erro/ttre and creation the apostle here means all mankind, and by vanity and corruption^ 
death, the reader will find proved by Dr Whitby, in his note on the place, with a strength of argument which 
cannot be shaken j and that the whole creation, the Gentiles as well as the Jews, groaned and travailed in pain 
together under the appi-ehension of death, is apparent from the writings of Cicero, who always seems doubtful whe- 
ther death he a good or an evil ; and from the lamenUtion of Hezekiah, when desired by the prophet to set his 
house in order because he should die and not live. 



Digitized by CjOOQie 




382 



T H E O 



Theology 4 er tlie of nature to be what they suppose it to be, 
laore peco- he inighl before it was perfected haYe lost his existence 
<liariy Cbri-^jy eating of the forbidden fruit; and thus his peni- 
. . tence or punishment have ended in everlasting death. 

' This can never be the issue of things under the new co- 
venant, which, by the death of Christ, secures immor- 
tality to man, and gives to him opportunities, as long 
as he shall be in a state of probation, of recovering the 
divine favour when forfeited, whether by a moral trans- 
gression or a temporary violation of the peculiar condi- 
tion of the covenant. Hence they admit the truth of 
>tbe apostle's doctrine, that we are gainers by the fall of 
Adam and the redemption wrought by Christ ; which 
will appear when we come to consider their notions of 
justification. In the mean time it may be proper to ob- 
• serve, that they consider it as no small confirmation of 
their opinion, that it tends to put an end to the long 
agitated disputes concerning tlie extent of redemption, 
and to reconcile passages of scripture which, on the com- 
monly received theories both of Calvinists and Armini- 
it3 ans, seem to be at variance with each other. 

Acterding Icnown to be one of the fundamental doc- 

vinbu Calvinistic school, that “ none are redeemed 

Christ died hy Christ, efl'ectually called, justified, adopted, sancti- 
•nly for the fied, and saved, but the elect only * and if the no- 
•lect. tions of redemption, which, in the end of the 17th ccn- 
were very generally embraced, be admitted as 
Fmithofthei^^^* it will not be easy to overturn the arguments by 
Ctuereh of which that doctrine is supported. Such of them as are 
Seotfandt connected with the great question of election and repro- 
fli. ill $ bation, and enter into the decision of it, we have stated 
in another place (see PREDESTINATION, N® 14.) ; but 
^ Gill's *** farther argued f , that the doctrine of universal re- 
0/ demption reflects on the wisdom, the justice, and the 
Divimt^^ power of God, and robs him of his glory, 
vsl.ii. book The scriptures assure us that all men shall not be 
3 * saved ; but how can this be, if Christ died for all, and 
the scheme of salvation, by his death was formed by infi- 
nite wisdom? The Arminiaus indeed say, that those who 
fail of salvation, fail through their own fault in not per- 
forming the conditions required of them ; but God ei- 
ther knew or knew not that such men would not per- 
form those conditions. If he knew it not, his know- 
ledge is limited ; if be did know it, where was his wis- 
dom in providing a scheme of redemption for men to 
whom be was aware that it would be of no benefit ? 
“ God, we arc told, is righteous in all his ways, and 
:holy in all his works but there is no righteousness in 
making Christ bear the sins of all men, and suffer the 
punishment due to them, if any one of those men shall 
be afterwards punished everlastingly. If Christ has al- 
ready paid the debts of the whole v^orld, it cannot be 
just to cast a single inhabitant of the whole world into 
the prison of hell, there to be deUined till be shall 
again have paid the uttermost farthing. “ The Lord’s 
hand is not shortened that it cannot save for he is and 
always will be the same Almighty power that he was 
from eternity ; but if by the divine decree Christ died 
for all men, and yet all men ^hall not be saved, it 
would appear that man is mightier than bis Maker ! 
The ultimate end of God in the redemption of man is 
admitted to have been his own glory ; but if any indivi- 
dual of the human race, who was redeemed by Christ, 
shall not be saved, God will so far lose bis end, and be 
deprived of his glory. For, if this were the case, where 



L O G YJ Partn. 

would be the glory of God the Father in forming a Theokgy 
scheme which, with respect to multitudes, does not sue- more peco* 
ceed ? and where would be the glory of the Son ofhor'y fkii. 
God, the Redeemer, in working out the redemption of . 
men who are yet not to be saved by him ? and where 
would be the glory of the spirit of God, if redemption 
were not by him effectually applied to every individual 
for whom it was wrought ? By such arguments as these 
do the Calvinists oppose the scheme of universal redemp* 
tion, and contend that Christ died only for the elects or 
such as shall be placed on his right baud at the day of 
judgment. This notion of a limited redemption, as 
they think it more worthy of the sovereignty of God, 
they believe to be taught by our Saviour himself, when 
he saith *, “ All that the Father giveth me shall come, 
to me ; and him that cometh to me, I will in nowise 
cast out. For I came down from heaven, not to do 
mine own will, but the will of him that sent me. And 
this is the Father’s will who hath sent me, that of all 
which he bath given me I should lose nothing, but 
should raise it up again at the last day.” 

The Arminians, on the other hand, contend, that 
is impious to limit the effects of Christ’s death to a cho- 
sen few, since it appears from scripture, that by the 
cree and intention of his Father be tasted death lor men. 
every man, that all, without exception, might through 
him obtain remission of their sins. Thus our Lord him- 
self told Nicodemus f, that “as Moses lifted up thcf»«‘ 
serpent in the wilderness, even so must the Son of Man 
be lifted up ; that whosoever believeth in him, should 
not perish; but have everlasting life. For God so loved 
the worlds that he gave his only begotten Son, that 
whosoever believeth in him should not perish, hut have 
everlasting life. For God sent not his Son into the 
world to condemn the world, but that the world through 
him might be saved.” In perfect conformity with the 
doctrine of his divine Master, St Paul teaches J, 

“ Christ died for all ; that God was in Christ fcconcil- .j^ 
ing the world to himself, noi imputing their trespasses 
unto them ;” that “ he will have all men to be saved, ii.j. 
and to come into the knowledge of the truth that 
“ Christ gave himself a ransom for c//;” and that “Je- 
sus was made a little lower than the angels, that by tlie 
grace of God he should taste death for every man' 

The very same thing is taught by St Peter and St John, 
when the former says §, that “ the Lord is not willing j ,peier 
that any should perish, but that all should come to re* p. 
pentance ;” and the latter ||, that “Jesus Christ theJiJoB'*' 
righteous is the propitiation for our sins ; and not for *• 
our’s only, but fur the whole world."*' 

On these texts, without any commentary, the Armi- 
nians are willing to rest their doctrine of universal re- 
demption; though they think that a very strong additional 
argument for its truth arises from the numberless alisur- 
dities which flow from the contrary opinion. Thus, 
say they *, the apostles were commanded by our Savi- § im- 
our t to “ go into all the world and preach the gospel 
io every creature," and all who hear it preached 
required to believe it : but no man, as the -Calvinists 
themselves confess, can believe the gospel as a Christian, 4. 
•without believing that Christ died for him $ and 
fore, if it be true that Christ died only for the elect, * 16. 
great part of mankind are required to believe a lie» and 
a falsity is made the object of divine faith ! Ag*»in» 

Christ did not die for all, then no man can be sure tbjt 

4 
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Theology be is bound to believe in Christ when preached to him : 
more pcco- nor can any man be justly condemned for infidelity : 
liarly Chri- which is'iiot only absurd in itself, but directly contrary 
. ^ to what ve are taught by our blessed Lord, who assures 

* St Juhn ** unbelief is the cause of condemnation. Last- 
iii. iS, 19, ly» if Christ died not for al/, then is it certain that be 
and 36. cannot claim dominion over all in consequence of his 
t Rom. xir. and resurrection ; but St Paul says expresslyf, 
that “ to tAis end Christ both died, and rose, and revived, 
that he might he the Lord of the dead and livingi** 
The Anninians acknowledge, that though Christ died 
for all, there are many who will not be saved \ for, say 
t Wellt* they the death of Christ did not literally pay the 
Dtv. Laui$ debts incurred by sinners, but only obtained for them 
and Cove- gracious covenant of the gospel, by which ail who 
believe in him, and sincerely endeavour to work out 
their own salvation with fear and trembling, are entitled 
1S5 to forgiveness of sins ajid eternal life. 

Difficulties Such is the state of this controversy as it was agitated 
t^m^era Calvinists and Arminians of the 17th cen- 

Arodaiani. present leaders of this latter school are 

of opinion, that it never could have been started, had 
not both parlies mistaken the purpose for which Christ 
died. It is not conceivable, say they, that any thing 
for which the eternal Son of God took upon him hu- 
man nature, and in that nature sulfered a cruel and ig- 
nominious death, shall not be fully accomplished j and 
therefore, if in the divine intention he died to make 
atonement for the sins of man actual as well as original, 
we must of necessity conclude, that those for whom he 
died shall certainly be saved. Yet we learn from scrip- 
ture that many shall go away into everlasting punish- 
ment, though the same scripture repeatedly assures us 
that Christ gave his life a ransom for all, and that he is 
the propitiation for the whole world* To reconcile 
these difi*erent passages of scripture is impossible, if we 
suppose that he laid down his life to atone for actual 
transgressions of men *, but if the direct purpose of the 
Godhead in forming this stupendous plan of redemption 
was, that the death of Christ should be the ransom of 
all from the grave or utter extinction, every difficulty is 
removed *, for we know that all, the wicked as well as 
the righteous, shall through him be raised to life at the 
last day. That this was the purpose for which he died, 
they think apparent from the very words quoted by the 
Calvinists to prove that redemption was not universal ; 
for be declares that it was his Father's will, ** that of 
all which had been given him be should lose nothing.'* 
not that he should save it all from future punishment, 
but only that he ** should raise it up at the last day.'* 
When St John calls him a propitiation for our sins, 
which, as we have seen, the divines whose doctrine we 
are now stating hold him to be indirectly, he does not 
add, as in our translation, for the sins of the whole 
world, but ntft «A«v T0O lUTfuo, for the whole world, 
which, by his death, he redeemed from that vanity and 
eorruption under which, according to St Paul, it had 
groaned from ilie fall till the pi'eaching of the gospel. 
Hence it is that our blessed Lord calls himself ** the re- 
surrection and the life," and always promises to those 
who should believe in him, that though they were dead, 
yet should they live, and that he would raise them 
at the last day. 

Among these various opinions respecting the destina- 
tion of the death of Christy it belongs not to us to de- 



cide. The serious reader, divesting himself of prejudice Theology 
in favour of the system in which he has been educated, more pecu- 
will search the scriptures, and adopt the theory which barly Cbri- 
be shall find most explicitly taught in that sacred vo- . 
kime j but as in every system it is admitted, that one ,55 ^ 
purpose for which Christ died was to redeem mankind One pur. 
from the everlasting power of the grave, and bring to PO‘f for 
light life and immortality, it is of the utmost importance ^ 
to know whether that purpose has been fully attained. 

Heath we see still triumphing over all the generations bring to 
of men ; and as the scriptures give us no hopes of being light life 
rescued from its dominion but through the medium of a®"^ immor- 
resurrection, some sensible evidence seems necessary to 
evince that a general resurrection shall actually take 
place. This we are promised as one great benefit pur- 
chased for us by the sufferings of Christ sacrificed on the 
cross. And since the price has been paid, and paid thus 
visibly, the nature of the covenant requires that the be- 
nefit should be as visibly enjoyed by the person whose 
sufferings obtained it fur his brethren. " If the Re- 
deemer himself had not been seen to enjoy the fruits of 
the redemption procured, what hopes could have re- 
mained for the rest of mankind? Would not the natunal 
conclusion have been, that the expedient oi redemption, 
by the death and sacrifice of Jesus, bad proved ineffec- 
tual ?" This is the conclusion which St Paul himself 
draws ; " If Christ be not risen (says he*), then is our * x Cor. 
preaching vain, and your faith is also vain j ye are yet*^* *5 — ^3* 
in your sins. Then they also, who are fallen asleep in 
Christ, are perished— are lost, as if they had 
never existed. But now (adds he) is Christ risen from 
the dead, and become the first fruits of them that slept. 

For since by man came death, by man came also the re- 
surreciion of the dead : For as in Adam all die, even so 
in Christ shall all be made alive *'' — So necessarily con- 
nected, in the opinion of the apostle, is the resurrectioir 
of Christ with the very essence of Christianity f . f fVarbar- 

We have in another place (see Resurrection, 

N® 50.) st.*itcd such arguments for the truth of 
daaiental article of our common faith, as must carry 
conviction to every mind capable of estimating the force 
of evidence j we shall not here resume the subject. 

Archbishop King has supposed :t» that the human will ^ Oijgm of 
is a faculty distinct from the understandingand the appe-*^V^ 
titesj that activity is essential to it j and that previous 
to an election formed, it is equally indifferent to all ob-seet. 3. and 
jects. He thence infers, that a man may choose, and 4* 
even take delight in, what is not naturally agreeable to 
any of bis appetites ; because when the choice is made, 
a relation is formed between the will and the object of 
choice, which, from being origlnHlIy Indifierent, now 
becomes a favourite object. But neither his Grace,^ 
nor any other asserter of human liberty, has ever affirm- 
ed or supposed,, that any man or body of men could de- 
liberately choose evil for its own sake, or enter zealously 
upon a tedious and difficnlt enterprise,, from which no 
good could possibly arise, and from which unmixed mU 
sery was clearly foreseen 0.% the necessary result of every 
step of the progress. Such, however, must have been 
the choice and the conduct of the apostles, when they 
resolved to preach a new religion founded on the resur- 
rection of Jesus, if they did not certainly know that 
Jesus had risen from the dead. And this conduct must 
have been adopted, and, in opposition to every motive 
which, can infiuence the human mind» have be^ pet se- 
vered^ 
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Tbeolofty vered id by ft great nonaber df nien &nd women, without 
more pecu- the smallest contradiction having ever appeared in the 
Chri- testimonies, which at diflferent times, and under 

t . the cruellest tortures, they all gave to a variety of cir* 

cumstances, of which not one had its foundation in 
truth. He who can admit this supposition, will not 
surely object to the incredibility of miracles. The re- 
surrection of a man from the dead is an event so differ- 
ent indeed from the common course of things, that 
nothing but the most complete evidence can make it 
an object of rational belief *, but as the resurrection of 
Jesus has always been said to have had God for its Au- 
thor, it is an effect which does not exceed the power of 
the cause assigned, and is therefore an event possible in . 
itself and capable of proof. It is a deviation from the 
laws of nature, but it is not contradictory to any one of 
those laws. 

That a great number of men and women should deli- 
berately form a plan of ruin and misery to themselves, 
without a prospect of the smallest advantage either ih 
this world or in the next, is as different from the com- 
mon course of things as the resurrection from the dead ; 
and therefore in itself at least as great a miracle : but 
that they abould persist in prosecuting this plan in the 
midst of torments j that they should spread themselves 
»over the whole world, and everywhere publish a num- 
ber of falsehoods, without any one of them contradicting 
the rest 5 that truth should never escape them either in 
an unguarded moment, or when lingering on the rack, 
and yet that all their lies should he in perfect agreement 
with each other that they should every one of them 
court sufferings for a person whom they knew to be an 
impostor } that not one of the number— not even a single 
‘ woman— should have so much compassion for a fellow- 
creature, as to rescue him from the flames by confessing 
a truth which could injure nobody— not even the suffer- 
ing deceivers themselves j — all this is not only different 
from the common course of things, but directly con- 
trary to the most known laws of nature, and is therefore 
not miraculous, hut may be pronounced impossible. 
Yet this impossibility we must admit, or acknowledge, 
that as Christ died for our sins, according to the Scrip- 
tures, and was buried ; so he arose again the third day 
according to the Scriptures ^ that be was seen of Ce- 
phas, then of the twelve ; after that of above flve hun- 
dred brethren at once j after that of James 5 then of all 
the apostles *, and that be was last of all seen of St 
Paul *, who was converted by the vision to pi'each the 
faith which till then be bad persecuted. 

Thus we are assured, that “ those who have fallen 
are asrared asleep in Christ are not lost, since he is risen from the 
of our own dead, and become the first fruits of them that slept, 
resnrrec. came death, by man came also the re- 

surrection of the dead. For as in Adam all die, even 
so in Christ shall all be made alive. But every man in 
his own order ; Christ the first-fruits, afterwards they 
that are Christ’s at his coming j for all that are in the 
graves shall hear his voice, and shall come forth j they 
that have done good unto the resurrection of life, and 
they that have done evil to the resurrection of damna- 
Cor. tjpn +.” 

and blessed Lord having conversed familiarly with 

38, 25>. ^be eleven apostles for forty days after his resurrection, 
instructing them in the things pertaining to the king- 
,dom of God 5 having extended their authority as bis 
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ministers, by giving them a commission to teach all pa- Thwloty 
tions, and make them his disciples, by baptizing them mere pect- 
in the name of the Father, and of the Son, and of theh«ly Cki- 
Holy Ghost 5 and having promised them power from 
on high to enable them to discharge the duties of so 
laborious an oflBce— led them on as far as Bethany, that . 
they might be witnesses of his ascension into heaven. 

“ When they therefore were ceme together, they asked 
,of him, saying, Lord, wilt thou at this time restore 
again the kingdom to Israel ? And be said, it is not for 
you to know the times and the seasons, which the Fa- 
ther hath put in bis own power. But ye shall receive 
power after that the Holy Ghost is come upon you j 
and ye shall be witnesses unto me, both in Jerusalem, 
and in all Judea, and in Samaria, and unto the utter- 
most parts of the earth. But tarry ye in the city of Je- 
rusalem, until ye be endued with power from on high ; 
and he lift up bis hands and blessed them ; and it came 
to pass while he blessed them, he was parted from tbeoif 
ana a cloud received him out of their sight. And 
while they looked steadfastly towards heaven, as he went 
up, behold, two men stood by them in white apparel j 
who also said. Ye men of Galilee, why stand ye gazing 
up into heaven? This same Jesus, who is taken up* Si Lake 
from you into heaven, shall so come, in like manner 
yc have seen him go into heaven. And they L 

shipped him, and returned to Jerusalem with gre»li2. 
joy*.’.’ ’8* 

That our blessed Lord ascended into heaven, 
scarcely be denied in the present age by any one 
admits that he rose from the dead. The ascension was 
indeed the natural consequence of the resurrection ; for 
we cannot suppose that a man would be called back 
from the grave to live for ever in a world where all 
other men fall in succession a prey to death. The pur- 
pose for which he died was to recover for the descend- 
ants of Adam every privilege which they had forfeited 
through his transgression j and if, as has been generally 
believed, mankind were by the terms of the first cove- 
nant to enjoy eternal life in heaven, 4ome proof was ne- 
cessary that Christ by his death and resurrection bad 
opened the kingdom of heaven to all faithful observers ^ 
of the terms of the second. Hence it was prophesied f , 
of the Messiah, in whom all the nations pf the earth 
were to be blessed, that “ he should ascend on high, 
lead captivity captive, and sit on the right hand of God 
until his enemies should be made his footstool.” It was 
therefore of the greatest importance to the apostles to 
have sufficient proof of their Master’s exaltation to the 
right hand of the Majesty on high } for otherwise they 
could neither have looked for an entrance into heaven 
themselves, by a new and living way, as the author of 
the epistle to the Hebrews expresses it, nor have preach- 
ed Jesus as the Messiah promised to their fathers, since 
they could not have known that in him these prophecies 
were fulfilled. But the proof vouchsafed them was the 
most complete that the nature of the thing would bear. 

The spectators of the ascension were many for, ac- 
cording to the history of St Luke J, those who returned | ’• 

from the Mount of Olives to Jerusalem, and prepared 
themselves for the coming of the Holy Ghost, were in 
number about six score; and to such a cloud of witnesses 
the evangelist would not have appealed, had not the 
fact he was recording been very generally known. 

Yet these were perhaps but part of the witnesses ; for 

since 
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Since Christ Imd told to his disciples that he was to as> 
cend to bis Father and their Father, to his God and 
their God, and that he was going to prepare a place 
for them, that where he is there they might be like- 
wise ; he can hardly doubt but that all who believed 
in him as the Redeemer of the world would take care 
to be present, not only to view their Master's triumph 
over all his enemies, but also to have a sight of that 
glory which awaited themselves. It was on this occa- 
sion probably that he was seen after his resurrection 
by above five hundred brethren at once, of whom the 
greater part were alive at the witingof St Paul’s first 
epistle to (he Corinthians. 

But though such multitudes of people saw Jesus lifted 
up from the mount, and gradually vanish out of their 
sight, some other evidence see med necessary td certify 
them of the place to which he had gone. Two angels 
therefore appear, and attest what human eyes could not 
see, but what was indeed the consequence of what they 
had seen. They attest that Christ had ascended to 
Iieaven, not to descend again till the last day ; and sure- 
ly, with respect to this point, the citizens of heaven 
were the most unexceptionable witnesses. We must 
therefore acknowledge and confess, against all the wild 
heresies of old (k), that Jesus Christ the Son of God, 
who died and ro.se again, did with the same body and 
soul wit,!} which he had lived upon earth ascend up ** in- 
to heaven, there to appear in the presence of God for 
us *. Having in the outward tahernacle of this world 
once offered up himself a pure and perfect sacrifice for 
the expiation of our sins, he entered within the veil in- 
to the most holy place, there to present his blood be- 
fore God himself, in order to obtain mercy for us, and 
restore us to tlie Divine favour. So that, “ if any 
man sin, we have an advocate with the Father, Jesus 
Christ the righteous, who is the propitiation for our sins, 
and not for ours only, but also for the sins of the whole 
world j and he is able to save to the uttermost those that 
come to God by him, seeing he ever livelh to make in- 
tercession for us.” “Seeing then that we have a great 
high prie.st, who is passed into the heavens, Jesus the 
Son of God, we may through him come boldly unto 
the throne of grace, that we may obtain mercy and find 
grace to help him in time of need.” 

But it is not the office of a priest only that our Lord 
discharges in heaven j he is represented as sitting on the 
right hand of God, to denote that regal authority with 
which he is now vested j angels, and authorities, and 
powers, being made subject to him f .” Hence it is, 
that after his resurrection, he said of himself “ all 
power is given unto me in heaven and in earth j” for, 
as St Paul informs us §, “ because he humbled himself 
and became obedient unto death, even the death of the 
cross, therefore God hath highly exalted him, and given 
him a name which is above every name : that at the 



name of Jesus every knee should bow, of things in Iiea- Thcolojjy 
ven, and things in earth, and things under the earth.” more i)ccii- 
And this submission is due to him, because “ God raised ***^‘|^i^**^* 
him from the dead, and set him at his own right baud * . 

in the heavenly places, far above all principalities and 
powers, and might, and dominion, and every name that 
is named, not only in this world, but also in that which 
is to come ; and hath put all things under his feet, and 
gave him to be head over all things to the church * Eph. 

As God, Christ possessed a kingdom, which, as it had'* 
not a beginning, can never have an end : but the do- 
minion, of which the apostle is here treating, was con- 
ferred upon him as the mediator of the new covenant, 
and will no longer continue than till bis enemies shall 
be subdued ; for we are told, that “ he must reign till 
he hath put all enemies under his feet ; and that the 
last enemy which shall be destroyed i.s death.” “ lit* 
will ransom his .subjects from the power of the grave ; 
he will redeem them from death. O deiith, he will be 
thy plague; O grave, he will be thy destruction t.” f /b>sc* 
The trumpet shall sound, the graves shall be opened, rll* *•* 
the sons and daughters of Adam shall return to life, and 
death shall be swallowed up in victory. “ Then cometh 
the end, when the office of mediator ceasing, he shall 
have delivered up the kingdom to God, even the Fa- 
ther, when he shall have put down all rule and *all au- 
thority and power. For when all things shall be sub- 
dued unto him, then shall the Son also himself be suitjeet 
unto him that put all things under him, that God may 
be all in all J.” f t Cor. 

The first conspicuous proof which onr blessed Lord — 
g*ave of being vested with supreme power, and made ^ ^ 
head over all things to the church, was on the day of 
Pentecost. He had told the apostles thaf he would the liuly 
pray the Father to give them another comforter, who Ghost oa 
should abide with them for ever, even the Spirit 
truth, which should teach them all things, and bring 
all things to their remembrance which be had said unto 
them. He bad as.sured them, that it was expedient for 
them that he him.self should go away ; “ for if I go not 
away (said he*), the Comforter will not come unto * John 
you ; but if 1 depart, I will send him unto you.” Al7* 
his last interview with them, just before his ascension, he 
had desired them to tarry at Jeru.salera till they should 
be endued with power from on high, before they enter- 
ed upon their great work of converting the nations. 

These promises w*ere amply fulfilled ; for “ ivhen the 
day of Pentecost was fully come, they were all with one 
accord in one place. And suddenly there came a sound 
from heaven as of a rushing mighty wind, and it filled 
all the house where they were sitting. And there ap- 
peared unto them cloven tongues, like as of fire, and it 
sat upon each of them. And they were all filled with 
the Holy Ghost, and began to speak "ith other tongues, 
as the Spirit gave them utterance. And there were 

dwelling 



(h) There was one Apelles m the primitive church, who was condemned as a heretic for teaching that Christ’s 
body was dissolved in the air, and that he ascended to heaven without it. The opinions of this man and his follow- 
ers are stated at barge and confuted by Tertullian, Gregory Nazianzen, and Epiphanius ; and the reader who 
thinks such ridiculous notions worthy his notice, will find enough said of them in the Notes to the sixth article of 
Pearson’s Exposition of the Creed. Perhaps it may be from a hint communicated in these Notes, that our 
great modern corrector of the evangelists has discovered, if it be indeed true that he pretends to have discovered, 
that Jeso Christ is still upon earth. 

VoL. ;L Part I. t j C 
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Theoloer dwelling at Jerusalem Jews, devout men, out of every 
more pccu- nation under heaven. Now when this was noised 
Jiarly Chri- abroad, the multitude came together, and were con- 
. founded, because that every man heard them speak in 

his own language. And they were all amazed, and 
marvelled, saying one to another. Behold, are not all 
these who speak Galileans ? And how hear we every 
man in our own tongue, wherein wc were bom ? Par- 
thlans, and Medes, and Elamites, and the d\yellers in 
Mesopotamia, and in Judea, and Cappadocia, inPontus 
and Asia, Phrygia and Pamphylia, in Egypt and in 
the parts of Libya about Gyrene, and strangers of Rome, 
Jews, and proselytes, Cretes and Arabians — we do hear 
them speak in our tongues the wonderful works of God. 
And they were all amazed, and were in doubt, saying 
one to another, What meaneth this * !” 

That those who heard the apostles speak so many dif- 
ferent ianguages were amazed, is what we should na- 

of that rai- turally suppose ; but that a single individual among 
.1 ^ • _ 1 : I : . r... 
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them remained unconvinced, is astonishing j for the gift 
of tongues on the day ol Pentecost is one of the most 
palpable miracles that was ever wrought. It is like- 
wise one of the best authenticated miracles *, for the 
book entitled the Acts of the Apostles was written not 
more than 30 years after the event took place (sec 
Scripture, N® 168.) •, and it is not conceivable that, 
within so short a period, St Luke, or any man of com- 
mon sense, would have appealed tor the truth of what 
lie recorded to so many inveterate enemies of the Chri- 
stian name, had lie not been aware that the miraculous 
‘gift of tongues was a fact Incontrovertible. We all 
know how desirons the Jewish rulers were to stop the 
progress of the faith, by whatever means*, hut if this 
miracle was not really performed, they had now an op- 
portunity of doing It eBectually by means to which truth 
and honour would give their approbation. Thousands 
must have been alive in the city of Jerusalem who were 
men and women at the time when the apostles were said 
to have been thus suddenly inspired with the tongues of 
the Parthians, Medes, and Elamites, &c. ; and as these 
foreigners were themselves either Jews by descent, or at 
least proselytes to the Jewish religion, surely the chief- 
priests would have found multitudes ready, both at home 
and abroad, to contradict this conBdent appeal of St 
Luke\s if contradiction had been possible. We read 
however of no objection whatever being made to this 
miracle. Some of the audience, indeed, when the 
apostles addressed people of so many nations in all their 
respective languages, not understanding what was said, 
and taking it for jargon which had no meaning, con- 
cluded, not unnaturally, that the speakers were full of 
new wine, and mocked them for being drunk so early 
in the day *, but this is a circumstance which, so far from 
rendering the miracle doubtful, adds much to the credit 
of the historian, as it would hardly have occurred to the 
writer of a narrative wholly false, and would certainly 
not have been mentioned, had he known that the apos- 
tles really attempted to impose on the multitude un- 
meaning sounds for foreign languages. 

As it is thus certain that the apostles were miracu- 
lously furnished with the gift of tongues, so the elegance 
and propriety of that miracle to attest the real descent 
of the Spirit of truth, who was to teach them all things, 
and endue them with power from on high to convert the 
nations, can never be enough admired by the pious 
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Christian : for words being the vehicle of knowledge, Theoloer 
an ability to speak the different languages ot 
was absolutely necessary to enable those who had been 
originally fishermen to go into all the world and preach , — ^ 
the gospel to every creature. Yet there have 
writers*, who, though unable to call in question 
reality of the gift of tongues on the day ot i^entecost, 
have contended, that it was a gift “not lasting, but 
instantaneous and transitory *, not bestowed upon them 
for the constant work of the ministry, but m an occa- 
sional sign only, that the person endowed with it was a 
chosen minister of the gospel ; which sign, according to 
them, ceased and totally vanished as soon as it “154 
served that paiticular purpose.” The chief argument ObjecUoas. 
upon which this opinion is attempted to be built, is 
drawn from the scripture Greek, which is said to be 
“ utterly rude and barbarous, and abounding wiih every 
fault which can possibly deform a language 5 whereas 
we should naturally expect to find an inspired language 
pure, clear, noble, and affecting, even beyond the lorce 
of common speech *, since nothing can come ° 

but what is perfect in its kind. In short, we should ex- 
pect, says the objecter, the purity of Plato and the e 0-^ 
quence of Cicero f .” ,1,1+ 

In reply to this objection, it has been well observed 
.. r. ...u... tltfs niintv- elepance, andy 



that it supposes what ia called the purity, 
sublimity, of language, to be something natural an j)„f. 

sential to human speech, and inherent in the constij^lion^^^^^ 
of things. “ But the matter is far otherwise. Ihcsecracr. 
qualities are accidental and arbitrary, and depen on 
custom and fashion y modes of humanity as various as 
the different climes of the earth *, and as inconstant as 
the tempers, genius, and circumstances, of its inha i- 
tants. For what is purity, but the use of such terms 
and their combinations as the caprice ol a writer or 
speaker of authority hath preferred to their equals, 
what is elegance, but such a turn of idiom as a fashm”* 
able fancy hath brought into credit*, and what is sublmi- 
ty, but the application of such images as arbitrary an 
casual connections, rather than their own native gran- 
deur, have dignified and ennobled? The consequence 
of this Is, that the mode of composition which is a model 
of perfection to one nation or people, has always appear- 
ed either extravagant or mean to another. Asiatic an 
Indian eloquence was esteemed hyperbolical and 
tural by the Greeks and Romans, and is so esteemed y 
us j whilst the Greek and Roman eloquence in its turn 
appeared cold and insipid to the warm ihhabitants 0 
the east j and ours would appear perhaps still colder. 

But the New Testament was designed for the rule ot 
life to all mankind. Such a rule required inspiration j 
and inspiration, say the objectors, implies the most per- 
fect eloquence. What human model then was t le 
Holy Ghost to follow ? for a human model it most have 
been, because there was no other , and if there had, no 
other would have answered the purpose, which was to 
make a due impression on the mind ami affections^ 
Should the eastern eloquence have been *. 

But it would have been too swelling and animated or 
the west. Should the western ? This would have been 
loo still and inactive for the east. Or suppose us on y 
solicitous for what we best understand j which species 
ofThis latter genus should the sacred writers b^e pi« 
ferred? The dissolute softness of the Asiatic Gree s, 
or the drv conciseness of the Spartans ? The flowing 

^ uheranccs 
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Theology ubfiances of Attifc eloquence, dr the grive severity of 

More pccu- the ItomRn P 

liarly Chri- ** But are tijere not some general principles of elo- 
»tian. quence in common to all the species ? There are. Why 
» then should not these have been employed to credit the 
apostolic inspiration ? Because the end even of^hese (re- 
plies our author), is to mislead reason, and inflame the 
passions j which being abhorrent to the truth and puri- 
ty of our holy religion, were very fitly rejected by the 
inspired penman. Besides, it might easily be known 
to have been the purpose of Providence, though such 
purpose had not been expressly declared, that the gospel 
should bear all possible marks of its divine original, as 
well in the course of its progress as in the circumstances 
of its promulgation. To this end, the human instru- 
ments of its conveyance were mean and illiterate, and 
chosen from among the lowest of the people, that when 
the world saw itself couverled by the Joohshness of 
preachings as the only learned apostle thinks fit to call 
it, unbelievers might have no pretence to ascribe its suc- 
cess to the parts, or stations, or authority, of the preach- 
ers. Now had the language inspired into these illiterate 
men been the eloquence of Plato or Tolly, Providence 
would have appeared to counteract its own measures, 
and to defeat the purpose best calculated to advance its 
glory. But God is Wise, tbungh man is a fool. The 
course of Providence was uniform and constant : Tt not 
only chose the weakest instruments, but carefully kept 
out of their hands that powerful weapon of words 
which their adversaries might so easily have wrested to 
the dishonour of the gospel. Common sense tells us, 
*that the style of an universal law should retain what is 
common to all languages, and neglect what is peculiar 
to each. It should retain nothing but clearness and 
PRECISION, by which the mind and sentiments of the 
writer are intelligibly conveyed to the reader. This 
quality is essential, invariably the same, and independ- 
ent of custom and fashion. It is the consequence of 
syntax, the very thing in language which is least posi^ 
tive, as being formed on the principles of philosophy and 
logic : whereas all besides, from the very power of the 
elements and signification of the terms to the tropes 
and figures in composition, are arbitrary \ and, as devi- 
ating from these principles, frequently vicious. But 
this quality of clearness and precision eminently distin- 
guishes the writings of the New Testament j Insomuch 
that it may be easily shown, that whatever diflicultied 
occur in the sacred hooks do not arise from any inrper- 
fect Information caused by this local or nominal barba- 
rity of style ; but either from the sublime or obscure 
nature of the things treated of, or from the intentional 
conciseness of the writers *, who, in the casual mention 
of any thing not essential to the dispensation, always 
observe a studied brevity.” 

After much ingenious and sound reasoning on the 
nature of language in general, our author concludes, 
that the style of the New Testament, even on the 
(ruth of what has been said to its discredit, is so far 
from proving the language not to be divinely inspired, 
that it bears one certain mark of that original. ** Every 
language consists of two distinct parts, the single terms, 
and the phrases and idioms. Suppose now a foreign 
language to be instantaneously introduced into the minds 
of illiterate men like the apostles*, the impression must 
be made either by fijeing in the raemoi^ the terms and 
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single words only with theit signification, as, for in- Theolo*^y 
stance,. Greek words corresponding to such or such Sy-niure pccii.. 
riac or Hebrew words j or else, together with that si in- 
pie Impression, by eiinclilng the mind with all the . ^ ' 1 

phrases and idioms of the language so inspired. But to 
enrich the mind with the peculiar phrases and idiom of 
a foreign language, would require a previous impression 
to be made of the manners, notions, fashions, and opi- 
nions, of the people to whom that language is native ; 
because the idiom and phrases arise from, and are de- 
pendent on, these manners. But this would be a waste 
of miracles without sufficient cause or occasion ; for the 
Syriac or Hebrew idiom, to which the Jews were of 
themselves enabled to adapt the Greek or any other 
words, abundantly served the useful purposes of tli« 
gift of tongues, which all centered in those tongues, 
being so spoken and written as to be clearly un- 
derstood. Hence it follows, (hat if the style of 
the New Testament were Indeed derived from that 
language which was miraculously impressed upon (he 
apostles on the day of Pentecost, it must be just 
such a one as in reality we find it to be \ that is, it 
must consist of Greek words in the Syriac or Hebrew 
idiom.” ip(5 

The immediate author of this gift, so necessary to the Divinity ©r 
propagation of the gospel. Was the Spirit of truth, or 
the Comforter, who is the Holy Ghost and the third 
'person in the blessed Trinity. That there are three 
persons in the one Godhead, has been shewn at large 
in a former section of this article ^ and that the Holy 
Ghost is one of these three, might be safely concluded 
from the form of baptism instituted by Christ himself. 

But as more plausible objections have been urged against 
his divinity than any that we have met with against the 
divinity of Christ, it may not be improper to consider 
these before we proceed to give an account of the graces 
which be imparted to the infant church, and of the 
apostles preaching under his influence, By the Arians 
the Holy Ghost is considered as a erfeature *, by the So- 
cinlans and modern Unitarians, as they call themselves, 
the words Holy Ghost are supposed to express, not a per- 
son or spiritual subsistence, hut merely an energy or ope- 
ration, a quality or power, of the Father, whom alouc 
they acknowledge to he God. If this doctrine can be 
Confuted, the Arian hypothesis will fall to the ground of 
itself; for it is not conceivable that any inspired teach- 
er should command bis followers to be baptized in the 
name of the self-existent God and two creatures. 

It is admitted hy the Socinians themselves, that in Objectioat* 
the Scriptures many things are spoken of the Holy 
Ghost which can he properly predicated only of a per- 
son ; but the inference drawn from this concession they 
endeavour to invalidate by observing, that in scripture 
there are likewise expressions in which things are pre- 
dicated of abstract virtues, which can be literally true 
only of such persons as practise these virtues. Thus 
when St Paul says *, that “ charity suflereth long and * i Cort 
is kind, charity envieth not, charity vaunteth not itself, xiii. 4 — •. 
is not puffed up,” &c. we cannot suppose his meaning 
to be, that these actions are performed hy charity in the 
abstract, but that every charitable person, in conse- 
quence of that one Christian grace, suflereth long and 
is kind, envieth not, vaunteth not himself, and is not 
puffed up, &c. In like manner, say they, personal 
actions are attributed to the Holy Ghost, which itself is 
3 C a no 
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Theolo^ry no person, but only tbc virtue, power, or efficacy, of spiration even of Christ, will relish such a decree of in- ihcoory 

more pecu- Gotl the Father ; bccau'.e Ciotl the Father, who U a spiration as this, whicli i-aiscs* mere men to a temporary more pecn- 

liarly Cliri- person, performs such acti«»ns hy that power, virtue, or eqnality with God, we know not j but leaving them to barlytbn- 

efficacy, in himself, which is denominated the Holy settle the dispute with their master, we shall pioduce one . . 

* Acts X. Ghost. 'J'hus when we read * that “ the Spirit said un- or two passages in which personal attributes arc given to 

19, 20, to Peter, Behold three men seek thee; arise therefore theSpiri^of God, when it is impossible to conceive that 

and get thee down, and go with them, doubting nothing. Spirit, either as a power inherent in the Divine Father, 

for 1 have sent them we must understand that God or as the person on whom that power is operating. We 

the Father was the person who spoke these words and need not bring new texts into view, as some of those al- 

sent the three men ; but because he did so by that vir- ready quoted will serve our purpose. When our Saviour 

tue in him which is called the Spirit^ therefore the promisealUvittlie Ho/pG^ostj (AeComfhr ter, t/ie Spirit of 

Spirit is said to have spoken, the vvord« and sent the men. trvth, should be sent by the Father and the Son to the 

f Acu' Again, when “ the Holy Ghost saidf to those at An- apostles, we have seen, that by this Spirit he could not 

>iit. 2. tioch. Separate me Barnabas and Saul for the work mean the Father or a property of the Father ; neither 

whereunto I have called them;” we are to conceive could he possibly mean the apostles themseJves, unless we 

that it was God the Father who commanded the two are to suppose that the Father and the Son sent St Peter 

apostles to be separated for the work to which he had to Bt Peter, and that St Peter, so sent, came to St Pc- 



called them ; but because he had done all this by that 
power within him which is called (he Holy Ghost, 
therefore his words and actions are attributed to the 
Holy Ghost, just as long-suffering in men is attributed 
,^3 to cliarlty. 

Answered. This reasoning has a plausible appearance, and would 
be of much force were all the actions which in scripture 
arc attrihiited to the Holy Ghost of such a nature as 
that they could be supposed to have proceeded from the 
person of God the Father in consequence of any parti- 
cular power or virtue In him ; but this is far from be- 
I Rom, ing the ca?e. Thus “ Spirit is said | to make interces- 
xiii. 26. Sion for us but with whom can we suppose God the 

*7- Father, the fountain of divinity, to intercede ? Our Sa- 

St.^hn assured § his disciples, that the Father would, in 

26.* name, send to them the Holy Ghost, who is the 

xvi. 13, Comforter ; that he would himself send the Comforter 
xc. unto them from the Father ; that the Comforter should 

not speak of himself, but speak only what he should 
hear ; ami lliat lie should receive of Christ’s, and shew 
it unto them. But we cannot, without blasphemy and 
absurdity, suppose that the Father would, in the name 
of Christ, send himself-^ that the Son would send the 
Father from the Father; and the Father would not 
speak of himself, but speak only what he heard; or 
that either the Father in person, or a quality of the Fa- 
ther, should receive any thing of Christ to shew unto the 
itpostles. 

Tlie sagacity of Socinus perceived the force of such 
objections as these to his notion of the Holy Ghost be- 
ing nothing more than the power of the Father personi- 
fied ; and therefore he invented another prosopopew to 
serve his purpose in the interpretation of those texts to 
which this one cannot be applied. “ The Spirit of 
B God (says he ||) may be considered either as a property 

^inuM in or power in Qod, or as the things on which that power 
Mkai^ working. When taken in the former sense, the Spi- 
•ap. 10. where any personal attribute is give n to it, means 

Cod the Father y when taken in the latter sense, it 
means, the man on whom the power of the Father is 
working; who, as long as he is affected by that power 
is therefore called the Spirit of God ;” and he quotes! 
we think most absurdly, the tenth verse of the second 
^apter of the fim ep.stle to the Corinthians, as a text 
IB which by the Spirit is meant an Inspired man who 
could search all things, yea, even the deep things 
God. 

Iqyr. Ilia modern followers, who deny the pkn»ry in. 



ter ! Again, when Christ saitli of the Holy Ghost, “ lie 
shall receive of mine, and shall show it unto you,” he 
could not, for the reason already assigned, mean hy (he 
Holy Ghost the Father or the power of the Father; and 
surely his meaning was not, that the apostles, under the 
influence of the power of the Father, should receive 
something and shew it each to himself! Ti<c Holy 
Ghost therefore is unquestionably a person; for though 
there are many passages of scripture in which \he gifts oi 
the Holy Ghost are called the Holy Ghost,, they are so 
called by a very common figure of bpeech, in which the 
effect receives the name of its cause : and since this per- 
son is joined with the Father and the Son in the formula 
of Christian baptism ; since they who lied to the Holy 
Ghost are said * to have lied unto Ciod ; since blasphcmj • AcU ». 
against him is a more heinous offence than the same sin 4* 
against even the Father or the Sonf ; an 1 >*ince it wasf Markut 
by the operation of the Holy Ghost that Jesus Chi ist* 
was conceived of the Virgin Mary, and e ven on that 
account called the;]: Sen of God— it follows that theM*“l‘®^ 
Holy Ghost is God, of the same substance with the Fa- 35' 
ther and Son, >99 

It was this Divine Spirit which, on the day of 
tecost, inspired the apostles with the knowledge of dif-*^jp„jiyiB. 
ferent languages; and as these were given only to en- ,iructd 
able them to preach the gospel to every creature, it can the prin- 
admit of no doubt but that he, who so amply provided 
the means of preaching, would take care that the gos- 
pel should be preached in purity. Our Saviour had told 
Ills apostles, that the Comforter would guide them into 
all the truth my mXniimf), and bring all things 

to their remembrance, whatsoever he had said onto 
them ; but if they had not comprehended the meaning 
of what he said, the bare irmeinbrance of his saying 
would have been of lillle importance. That before this 
muiaoulous shedding abroad of the Spirit thev had but a 
very imperfect knowledge of his doctrines, and of the 
purpose for which he bad come into the world, is apparent 
from that unseasonable question which they put to him 
when assembled to witness his glorious ascension ; “Lord, 
wilt thou at this time restore again the kingdom to Is- 
rael ^10^ 

Their minds still cheribhed with fondness the vain 
spect of temporal power; but after the day of Pente-Sj'j^^jjju. 
cost they were directed to nobler objects. F^om th^ sjmcUon. 
same Spirit they received diversities of gifts besides that 
of language ; for we are assured by St Piul 
speaking of the early converts, to Christianity in gene-"** 

' ral, 
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Thco'ojry “ to one was given by the Spirit the word of 

more pecu- WISDOM j to another the word of KNOWLEDGE by the 
liarly chri- same Spirit; to another FAITH by the same Spirit ; to 
. anot!»er the gifts of healing by the same Spirit ; to 

* another the working of MIRACLES ; to another PRO- 
PHECY ; to another DISCERNING OF spirits ; to-anotber 
DIVERS KINDS of TONGUES j to another the interpre- 
tation OF TONGUES and these gifts, which were se- 
verally divided either among private Christians or among 
the inferior orders of ministers in the church, we have 
reason to believe were all bestowed in a greater or less 
degree upon each of the apostles. 

Men thus endowed were well qualihed to declare unto 
the world all the counsel of God. By the word of wis- 
dom they communicated to the Gentile nations a pure 
system of what is called natural religion ; turning them 
from the vanity of idols to the worship of the living 
G»d : by the word of knowledge^ they preached the 
great doctrines of I’evelation both to Jews and Gentiles, 
shelving them that there Is none other name under hea- 
ven given unto men whereby they may be saved than 
the name of Jesus Christ (l) ; and by their gifts of 
healing and of miracles^ &c.j they were enabled to prove 
unanswerably, that their doctrines were, divine. ‘I'hey 
tauglit everywhere the unity of Gt»d, the creation of the 
world, the fall of man, the necessity of redemption, the 
divinity of the Redenieer, his sacrifice on the cross to 
restore manklud to their forfeited immortality, and the 
terms of the new covenant into which they had through 
him been graciously admitted by God. 

Such a view as our limits would admit of we have gi- 
ven of all these doctrines, except that which respects the 
terms of the go.spel covenant *, hut these being explicitly 
stated only by St Paul and St James, we could not till 
now investigate them, without violating the historical 
order into which, for the sake of perspicuity, we have 
digested the several parts of this short system. Our Sa- 
viour himself has indeed taught with great plainness the 
necessity of faith and baptism to the salvation of those 
who have an opportunity of hearing the gospel preached 
with power (see Baptism) : and In his sermon on the 
mount, which is sucli a lecture of ethics founded on re- 
ligion as the Son of God only could have delivered, we 
learn, that “ unless our righteousness shall exceed the 
righteousness of the Scribes and Pharisees, we shall in no 
case enter into the kingdom of heaven ; that not every 
one who saith unto Christ, Lord, Lord, shall enter into 
the kingdom of heaven, but he who doth the will of the 
Father who Is in heaven : and that many will say to him 
at the day of judgment. Lord, Lord, have we not pro- 
phesied in thy name, and in thy name done many won- 
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derful works which could not be doire without faith ; Theology 
to whom he will, notwitlistanding, say, “ Depart from more pecu- 
me, ye that work iniquily St Paul, however, seems 
to attribute our justification to the bare act of believing ; . * . 

for lie repeatedly assures us, that a man is justified by • st Matt. . 
faith without' the deeds of the law while St James, on v. 2c. vii. 
the other hand, afiirms, “ that by works a man is justi- — *4- 
fied, and not by faith only.'’ This apparent difierence in 
the language of the two apostles, has produced among 
divines opinions really difl'erent respecting the justifica- 
tion of Christians ; and the principal of these opinions 
it is our duty to state. 2c 1 

Between pardon of sin and justification there is so Meaniog " 
close a connection, that many writers seem to consider 
the terms as synonymou.s, and to infer, that he who is^'””* 
pardoned is ipso facto justified. That every Christian, 
who shall he pardoned at the judgment of the great day, 
will likewise be ju.stified, is indeed true *, but In pro- 
priety of justification is a word of very different 

import from pardon^ and will entitle the Christian to 
what mere pardon could not lead him to expect. An 
innocent person, when falsely accused and acquitted, i» 
justified but not pardoned ; and a criminal may be par- 
doned^ though he cannot be just fied or declared innocent* 

A man whose sins are pardoned is free from punishment 
but the justified Christian is entitled to everlasting life^ 
happiness, and glory. If we were only pardoned througlv 
Christ, we should indeed escape the pains of hell, but 
could have no claim to the enjoyments of heaven *, for 
these, being more than the most perfect human viitue 
can merit, must be, what in the scriptures they are al- 
ways said to he, the gift of God through Jesus Christ 
our Lord." Hence It is that St Paul, distinguishing, 
as we have done upon his authority, between mere re- 
mi.Hsion of sins and justification of life, declares f , that f Romnns 
“ Je«>us our Lord was delivered for our offences^ and'''* *5* 
raised again for omt justficaliony 

The word jiistlficatinn, as used both hy St Paul and 
St James, Iws been very generally considereffas a foren- 
sic term expressing the sentence of a judge. The most 
eminent reformed dlvMies of all denominations ;|;j and t Lim. 
even many of the Romanists themselves, have strennous- Bxdl^ 
ly contended, that this is its genuine sense, when it is di- 
stingulshed from mei*e remission tifsins, regeneration, and 
sanctification ; and if so, it will signify God’s prongun- F/Iriinfa, 
ciuga pvr'.on either as being perfectly blameless, 
as having fulfilled certain conditions required of him in 
the Christian covenant. But tlwt “ there is not a just 
man upon earlli, who doth good and siniieth not,’’ is 
made known to us by the most com-plctc evidence pos- 
sible, the joint dictates of our own consciences and of 

divine 



(l) It is not perhaps easy to determine what is here meant hy the word of wisdom and the word of KNOW-i 
LEDGE, as distinguished from e^h othen By the former Bishop Warburton understands all the 

great principles of natural relij/ion. “ The ancients (^ays he) used the word In this peculiar seii.se ; it ;9 
used in the same sense by St Paul in Col. iv. 5. ; and we can hardly give it any other in the place before us, 
where we see the word of wisdom distlnguislird from the word of knowledge (A«y»f yrwewf), which evidently mean.s 
all the great principles of revelation ; tlie term being as peculiarly applied by Christian writers to revealed 

religion as is by tlje Gentiles to the natural. St Paul uses the word in this sense in 2 Cor. xi. 6. whero 

he says, £t xxt ru Xoyu xXXov rn yturu ; and St Peter in his first epistle, chap. Hi. verse 7. Hence those 
early heretics who 80 much dcl'ormed the simplicity and purity of the Christian faith by visionary pretences to 
superior knowledge of revelation, took from this word- the name of Gnostics.’’ See Warburto/ds Sennon on thn 
Gtjffire and Operation oj the Holjf' Ghosts 
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Theolopy divine reVclatlfitt and tlirrcfotfe tvliosoevcr is pronoun- 
■ore peca ced just by tlje Judge of all the earth, must be s<J, either 
liarly t.Mii'i- though not absolutely blameless, he has per\ 

, *tinn. formed the conditions required of him in the covenant 
of grace, or because Christ has fulfilled all righteousness 
in his stead. 

If this be the Scripture notion of justification, it 
must be wholly the act of God, and cannot he the ef- 
fect cither of our faith or of our virtue. Accordingly, 
we are said by the apostle to be justified freely by his 
grace through the redemption that is in Jesus Chiist; 
whom God hath set forth lobe a propitiation through 
* Rom.)iU. faith in his blood*. The act of justification therefore 
proceeds from the divine philanthropy, and cannot ho 
performed by the instrumentality ct faith ^ for it is not 
God, hut man,- who believes ; and man is not the justi- 
ficr of himself. To talk, of any kind of instrument of 
justification besides the propitiation set forth by God, is 
indeed to make use of very improper language : “ Om- 
f jrnrmwia nU causa instrumentalls (says Bishop Bniri’), suo modo 
Apostolica, elfectuni influit, eique effectl productlo propria at- 
tribui potest. Jam vero, cum justificatio nihil alind sit 
quam gratiosus Dei actus, quo peccata nostra nobiscon- 
flonet, ac nos ad salutem acceptet, valde ahsiirdnm esset 
.^diccre, vel fidem, vel opera nostra, vel quidvis aliud, 
nostri autremittcre peccata nostra, aut personas nostras 
acceptare: quod tamen, si instrumentalis causa justifica- 
tlonis fides sit, planfe dicendum esset.” 

In this sentiment of the bishop of St David’s some of 
the most eminent divines both among the Calvinists and 
Arminians agree. Many, however, have chosen to treat 
of justification not only in the active sense, as it is the 
act of God, for all admit that it is he who justifies ; hut 
likewise in a passive sense, it means our privilege or 
possession holden of him, when we are said to be justified 
by his grace. In this view of the subject they may talk 
with sufficient propriety, of an instrument of justifica- 
tion, not as the mean by which it is conveyed, but as 
the medium through which it is received by the true 
. Christian. And hence it follows, that Waterland and 
Warburton strenuously maintain the doctrine of the 
Westminster Confession, “ that faith receiving and rest- 
ing on Christ is the alone instrument of justification \ 
though it cannot be alone in the person ju.stified, but 
-must ever he accompanied with all other saving graces, 

, and be a faith which worketh by love.” 

Rut notwithstanding this agreement between the lead- 
ers of the rival sects, they have found abundant matter 
, of controversy respecting faith and works, in deciding 
the great question, ” Whether, when God justifies man, 
lie considers him as absolutely righteous on account of 
Christ’s righteousness performed in his stead ; or only as 
■ just, because he has fulfiled the conditions of the cove- 
nant of grace, which does not require of him perfect 
righteousness ?” The former is the doctrine of the more 
rigid Calvinists, the latter that of the Arminians or Re- 
monstrants. 

1 Bodv 0/ ** ^ notion (says Dr Gill J) obtained some years ago, 

JDMnn%, ^ relaxation of the law and the severities of it has 
been obtained by Christ 5 and a new law, a remedial 
law, a law of milder terms, been Introduced by him, 
which is the gospel j the terms of which are, faith, re- 
pentance, and new obedience •, and though these he im- 
perfect, yet, being sincere, they are accepted by God in 
the room of perfect righteousness. But every article of 
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this scheme (continues he) is wrong ; lor llie law is not 
relaxed, nor any of its severities abated ; Christ came 
not to destroy, hut to fulfil it 5 and therefore it requires vtian. 
the same holy, just, and good things, as ever. Nor 

.1 1 1 H'l , 
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the gospel a new law. I'here is nothing in it 
which looks like a law ; for it has no commands in it, 
hnt all promises, being a pure declaration of grace andvinisUr*- 
salvation by Christ ; norarefailh, repentance, and a new >pectiug it« 
obedience, required by it as conditions of roan’s accep- 
tance with Ciod. Faith and repentance are gospel doc* 
trines, and parts of the gospel mmislry ; they are graces, 
and not terms required to be performed hymen of them- 
selves. Faith is the gift of God, and repentance is a 
grant from him. It is not true (continues our author) 
that God will accept of an imperfect righteousness in the 
room of a perfect one ; nor can any thing more liighly 
reflect upon the justice and truth of God, who is the 
judge of all the ealTh, than to suppose that he can ever 
account that as a righteousness which is not one.” < Seehb 
Having thus proved by arguments which 
in the same words stated long before by Bishop 
ridge *, that the gospel is no relaxation of the law, he 
proceeds to lay down his own notions of justification, of 
which (he says) ** the sole matter, or that for the sake 
of which a sinner is justified before God, is the righte* 
ousness of Christ — that which he did and suflcied on 
earth, in our nature, in our stead, and as our represen- 
tative. This is commonly called his active and passive 
obedience j and when the purity and holiness of his own 
nature was added to it, the whole made up the hicttmfid 
nv the righteousness of the law, which was ful- 

filled by him as the head and representative of his 
plef j for whatever the law required is necessary to 
sinner’s justification before God, and it required of sin- 
ners more than it did of man in innocence. Man was 
created wilh a pure and holy nature, conformable to the 
pure and holy law of God j and it was incumbent on 
him to continue so, and to yield in it perfect and sinless 
obedience, in the failure whereof be was threatened with 
death. Man did fail, by which his nature was vitiated 
and corrupted, and his obedience l^ecaroe faulty and im- 
perfect. He therefore became liable to the penalty of 
the law, and still perfect obedience was required him. 

To the justification ef a sinner therefore is required the 
•most complete obedience, active and passive; or, in other 
words, purity of Aature, perfect obedience, and the suffer- 
ings of death ; all which meet in Christ, the representa- 
tive of his people, in whom they are justified. Ihere 
are Indeed some divines (continued our author) who ex- 
clude the active obedience of Christ from being any part 
of the righteousness by which men are justified. Ihey 
allow it to have been a condition requisite in him as a 
Mediator, qualifying him for his office ; but deny that it 
is the matter of ju.stification, or reckoned for righteous- 
ness to man. But without the active obedience of Christ 
the law would not be satisfied ; the language of which 
is, Do and live ; and unless its precepts be obeyed, as 
well as its penalty endured, it cannot be satisfied ; and 
unless it be satisfied there can be no justification. If 
therefore men are justified by the righteousness of Christ, 
it must be by his active obedience imputed and mads 
over to them, so as to become thelr’s, even as David df 
scribeth the blessedness of the man untowhom God itnp^ 
ieth righteousness without works J. That this is really j Doii.ir. 
the way in which men are iustified, our author thinks^. 

evident, 
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Tlieology evident, because they must be justified either by an inhe- 
more pecu-rent or by an imputed righteousness j but they cannot be 
harly Chri- justified by their own inherent righteousness, for that is 
, . imperfect, and therefore not justifying. Hence the 

’ apostle ‘ counts all things but dung, that he may win 
Christ and be found in him 5 not having his own righ- 
teousness, which is of the law, but that which is through 
the faith of Christy the righteousness which is of God by 
• PhUip. ULybiV/j But by such a righteousness as this a man can- 
not be justified in any other way than by an imputation 
of it to him. Whence it follows, that * as by one man^s 
disobedience many were made sinners hy imputation, so 
by the obedience of one shall many be made righteous, by 
having that obedience placed to their own account.” 

As this author properly considers justification as the 
act of God, he does not approve of the language in 
which faith is called the instrument either of conferring 
f Body of or receiving it. “ Faith (says hef) is merely the evi- 
Divinitif^ dence of justification to the person justified ; for * faith 
book il ( evidence of things not seen.’ The rigliteousneas 

. ^’of God, of the God-man and Mediator Jesus Christ, is 
17. revealed from faith to faith in the everlasting gospel X >• 

and therefore must he before it is revealed, and before 
the faith to which it is revealed. Faith is that grace 
whereby a soul, having seen its want of righteousness, 
beholds in the light of the Divine Spirit a complete 
righteousness in Christ, renounces its own, lays bold on 
that, puts it on as a garment, rejoices in it, and glories 
of it} the Spirit of God witnessing to his spirit that he 
is a justified person : and so he is evidently and declara- 
tively ‘justified in the name of the Lord Jesus, and by 
1 1 Cor. vi. the spirit of our God ||’. Faith adds nothing to the esse^ 
only to- the bene esse of justification 5 which is a com- 
plete act in the eternal mind of God, without the being 
or consideration of faith, or any foresight of it. In the 
account of God, a man is as much justified before his 
faitb as after it*, and after he does believe, his justifica- 
tion depends not on his acts of faith, for though we be^ 
lieve noty yet God abides faithful to his covenant-engage- 
ments with his Son, by whose suretyship-righteousness 
the elect are justified j but by faith men have a comfort- 
able sense, perception, and apprehension, of their justifi- 
cation, and enjoy that peace of soul which results from 
it. It is by that only, under the testimony of the Di- 
vine Spirit, that they know their interest in it, and cau 
claim it, and so have the comfort of it.” 

Though this language dlfl’ers from that of the West- 
minster Confession, the author seems not to teach a dif- 
ferent doctrine} for if faith be that gi-ace by which a 
soul renounces its own righteousness, and lays hold of 
Christ’s, which It puts on as a garment, it must be that 
very thing which the compilers of the Confession meant 
by their definition of faith receiving and lesting on 
Christ and his righteousness, when they called it “ the 
alone Instrument of justification.” Accordingly our aii- 
Y thor elsewhere * leaches, that “ true faith in sensible sin- 
ners assents to Christ and embraces him, not merely as a 
Saviour of man in general, but as a special suitable Sa- 
viour for them in particular. It proceeds upon Christ’s 
being revealed in them as well as to them, by the spirit 
of wisdom and revelation, in the knowledge of him as a 
Saviour that becomes them. It comes riot merely 
through e.xternal teachings by the hearing of the word 
from men } for no man, saith our blessed Lord, can- 
come to me except the Father draw him } but such souls 
as are thua drawD| having heard and learned of the 
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Father, believe not only in the doctrine of Christ, but Theology 



Practical 
kouk i. 



also in himself, trusting in him alone for everlasting more ^cu- 
life end salvation.” _ ‘‘“''iLn. 

Were it not that this author, in every thing that he 
writes, has an eye to the doctrine of election and repro- 204 
bation, which he carries to a greater height than almost And of the 
any other divine with whose works we are ^^^l'****'^®*^* 
he would diflfer little in his notions of justification from 
the more moderate Armlnians. “ Justification (says 
Limborch) is the merciful and gracious act of God, 
whereby he fully absolves from all guilt the truly peni- 
tent and believing soul, through, and for the sake of' 

Christ apprehended by a true faith } or gratuitously re- 
mits sins upon the account of faith in Jesus Christ, and- 
gi*aciously imputes that faith for righteousness.” Here 
indeed the imputation of Christ’s righteousness is ex- 
pressly denied } but Dr Waterland, who can hardly be 
considered as a Calvinist, seems to contend for the im- 
putation of that righteousness to the sinner, as well as 
for faith being the instrument by which it is received. 

“ It cannot be for nothing (says that able writer*)* 
that St Paul so often and so emphatically speaks of 
being jnstified by faitli,-or through faith in Christ’s blood } jion, 
and that he particularly notes It of Abraham, that he 
lievedy and that his faith was counted to him for justifi- 
cation, when he might as easily have said that Abraham,, 
to whom the gospel was preached, was justified by gospeL 
faith and obedience, had he thought faith and obedience 
equally instruments of justification. Besides, it is on all 
hands allowed, that though St Paul did not directly op- 
pose faith to evangelical tvorksy yet he comprehended the ' 
works of the moral law under those which he excluded 
from the office oijustifyingy in his sense of the word ju» 
stiiication. He oven used such arguments as extended to 
all kinds of works} for Abraham’s works were exclud- Faith the 
ed, though they were undoubtedly evangelical. To prove instmoaeae 
that he interprets the apostle’s doctrine fairly, our author®^*** ' 
quotes, from the genuine epistle of Clemens of Home, a 
passage, in which it appears beyond a doubt that this 
fellow-labourer of St Paul so understood the doctrine of 
justifying faith as to oppose'it even to evangelical works, 
however exalted. It is true (continues our author), Cle- 
mens elsewhere, and St Paul almost everywhere, insists 
upon true holiness of heart and obedience of life a.s in- 
dispensable conditions of salvation or justification } and 
of that, one would think, there could be no question 
among men of any judgment or probity. But the 
question about conditions is very distinct from t lie other 
question about instruments } and therefore both parts 
may be true, viz. that faith and obedience are equally 
conditions, and equally indispensable where opportuni- 
ties permit } and yet faith over and above is emphati- 
cally the instrument both of receiving and holding jus- 
tification, or a title to salvation. 

” To explain this matter more distinctly, let it be re- 
membered, that God may be considered either as a party 
contracting with man on vei*y gracious terms, or as a 
Judge to pronounce sentence on him. Man can enter 
into the covenant, supposing him adult, only by assent- 
ing to it} and accepting it, to have and to hold it on 
such kind of tenure as God propo.ses : that is to say, 
upon a self-denying tenure, considering himself as a. 
guilty man standing in need of pardon, and of borrowed' 
merits, and at length resting upon mei*cy. So here, the 
previous question is. Whether a person shall consent to*- 
bold a privilege upou this submissive kind of tenure or 

not ^ 
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Theology not f Such assent or consent, ifhe comes into it, is the 
more pccu- very thing which St Paul and St Clemens call faith, 
Ufirly Chri- previous and general question is the question 

. ^ * . which both of them determine against any proud claim- 

ants who would hold by a more self admiring tenure. 

** Or If we next consider God as sitting in judgment, 
and man i)efore the tribunal going to plead liis cause ; 
here the question is, What kind of plea shall a man re- 
solve to trust his salvation upon ? Shall he stand upon 
his innocence, and rest upon strict law ? or shall he plead 
guilty, and rest in an act of grace ? If he chooses the 
former, he is proud, and sure to be cast : if he chooses 
the latter, he is safe so far in throwing himself upon an 
act of grace. Now this question also, which St Paul 
has decided, is previous to the question. What condi- 
tions even the act of grace itself finally insists upon ? A 
question which St James in particular, and the general 
tenure of the whole Scripture, has abundantly satisfied ^ 
and which could never have been made a question by 
any considerate or impartial Christian. None of our 
works are good enough to stand by themselves before 
him who is of purer eyes than to behold iniquity. Christ 
ouly is pure enough for it at first hand, and the? that 
are Christ’s at second hand in and through him. Now 
because it is by faith that we thus interpose, as it were, 
Christ between Gcd and us, in order to gwin acceptance 
by him; therefore faith is emphatically the instrument ' 
whereby we receive the grant of justification. Ol>edi- 
ence is equally a condition or qualification, hut not an 
ir^strument, not being that act of the mind whereby we 
look up to God and Christ, and whereby we embrace 
the promises.” 

Faith and But though our author contends that faith is the in- 
klcondi* of he docs not, like the Antino- 

fcioas. niians, teach that it will save men without works. “ The 
covenant of grace (says be) has con4itions annexed to it 
of great importance, for without them no Instruments 
can avail. These are faith and obedienee, as St James 
bath particularly maintained. St Paul had before dc- 
ternuned the general and previous question r<:specting 
the plea by which we ought to abide ; and when some 
libertines, as Is probable, had perverted his doctrine of 
faith and grace, St James showed that the verv faith 
which rests in a covenant of grace implies a cordial sub- 
mission to the conditions of that covenant, otherwise it 
wduld be nothing but an empty ceremony. The per- 
fect agreement between St Paul and St James in the ar- 
ticle oiji/st (fixation, appears very clear and certain. St 
Paul declares, that in order to come at justification. It Is 
necessary to stand upon grace, not upon merit ; which 
St James does not deny, but rather confirms, in what 
he says of the perfect law of liberty (James i. 25. ii. 1 2.). 

1 aul makes faitii the in%.trument of receiving that 
glace , which St Janies docs not dispute, hut approves 
by what he says of Abraham (il. 23.) j only he main- 
tains also, that in the conditionate sense, justification 
jcpcnds equally upon faith and good works j which iSt 
l.aul also teaches and inculcates in effect, or, in other 
Avoids, through all his writings. If St Paul had had 
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precisely the same question before him which St James Theology 
happened to have, he would have decided just as St more peen- 
James did ^ and if St James had had precisely the. same h&rly chti. 
question before him which St Paul had, he would have . ^ 

determined just as St Paul did. Their principles were 
* exactly the same, but the questions were diverse j and 
they had different adversaries to deal with, and opposite 
extremes to encounter, which is a common case. 

** It may be noted, that that faith which is here call- 
ed a condition, is of much wider compass than that pai- 
ticular kind of faith which is precisely the instrument of 
justification. For faith as a condition means the whole 
complex of Christian belief, as expressed in the creeds j 
while faith as an instrument means only the laying bold 
on grace, and testing in Christ’s merits, in opposition to 
our own deservings : though this also, if it is a vital and 
operative principle (and if it Is not, it is nothing worth), 
must of course draw after it an hearty submission to, and 
observance of, all the necessary conditions of that cove- 
nant of grace wherein we repose our whole trust and 
confidence. So that St Paul might well Say, “ Do we 
then make void the law (the moral law) through faith ? 

God forbid, Yea, we establish the law*.” We ex-* Rom.iiL 
empt no ni.in from religious duties ; which are duties 5 ** 
still, though they do not merit nor are practicable to 
such a degree as to be above the need of pardon : they 
are necessary conditions in their measure of justification, 
though not sufficient in themselves to justify, nor perfect 
enough to stand Itefore God or to abide trial ; therefore 
Christ’s merits must be taken to supply their defects : 
and so our resting in Christ’s atonement by an humble 
self-denying faith is our last resort, our anchor of sal- 
vation both sure and steadfast, after we have otherwise 
done our utmost towards the fulfilling of God’s sacred 
laws, towards the performing of all the conditions re- 
quired. 

“ That good works, internal and external, are ac- 
cording as opportunities offer and circumstances permit, 
cojiditions properly so called, is clear from the whole 
tenor of Scripture, as bath been often and abundantly 
proved by our own divines (m), and is admitted by the 
most judicious among the foreign Reformed (n)* 
some have been very scrupulous as to this innocent name, 
even while they allow the absolute necessity of good 
works as indispensable qualifications for future blessed- 
ness. Why not conditions therefore as well as qualifi- 
cations ? Perhaps because that name niiglit appear to 
strike at absolute predestination, or unconditional elec- 
tion j and there may lie the scruple : otherwise the dif- 
ference appears to lie rather in words than in . things. 

“ Some will have them called not conditions, but 
frvits or ^nsequents of justification. If they mean by 
justification the same as the grace of the Holy Spirit, 
and the first grace of faith springing from It, they say 
true j and then there is notinng more in it than an 
improper use of the worUjustifcation, except that from 
abuse oi words very friquetitly arises some corruption of 
doctrine. If they mean only, that outward acts of 
rigiiteousucss are fruits of inward habits or dispositions*, 
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Theolo^ that also Is undoubtedly true : but that Is no reason why 
mort! pecu- internal acts, virtues, graces (good works of the mind), 
liarly called conditions of justification 5 or why 

1 - ' . the outward acts should not be justly thought conditions 

of preserving it. But if they mean that justiBcation is 
ordinarily given to adults, without any preparative or 
previous conditions of faith and repentance, that indeed 
is very new doctrine and dangerous, and opens a wide 
door to carnal security and to all ungodliness.'* 

Such is the doctrine of Christian justiBcation as it has 
been taught by the followers of Calvin, and by some of 
tlie most eminent Arrainians who flourished in the end 
of the 17th and beginning of the i8th century. They, 
appear not, from this view of their opinions, to differ 
so widely as some of them have wished the world to be* 
lieve. It is evident that Dr Waterland, though he re- 
jects some of the distinguishing tenets of Calvinism, 
lays greater stress upon faith in his scheme of justiBca- 
tion than Dr Gill himself*, and that they both consider 
it as the instrument by which the adult Christian must 
Obje^ons receive the imputed righteousness of Christ. The great- 
of the or part of modern Arminians, however, exclaim against 
«K>re «a- the imputation of Christ's righteousness, as a doctrine 
h>us Ar- jn itself, and fraught with the most pernicious con- 

thiriuite- be ready to tell Df Gill, In 

meat of the bis own words, that of his scheme every article is wrong, 
dectrine. It is not true (say they) that God exacts of man, or 
ever did exact of him, an obedience absolutely perfect^ 
for under every dispensation man was in a state of dis- 
cipline, and had habits of virtue and piety to acquire \ 
and it is probable that his progress in piety, virtue, and 
wisdom, will continue for ever, as none but God is perfect 
and stationary, and incapable of deviating from the line 
of rectitude. Most of them, after Bishop Bull, dislike 
the use of such unscriptural phrases as instrument of 
justification^ applied either to faith or to works ; and 
think, that by considering God as the sole justiBer of 
man, upon certain conditions, they can more precisely 
ascertain the distinct provinces of faith and obedience 
in the scheme of justiBcation, than either their brethren 
of the old school of Arminius, or their rivals of the 
school of Calvin. 

Thek^owa the very constitution of man, piety and virtue are 

statemeat duties which, if he do not sincerely perform, he must 
vf it. of course forfeit the favour of his Maker j but the most 
perfect performance of his natural duties would not en- 
title him to a supernatural and eternal reward. Eternal 
life is iheg^ of God through Jesus Christ j and it Is 
surely reasonable that we should acknowledge it to be 
so, and not claim it as a debt due to our merits. The 
pious and virtuous man has a natural claim to more hap- 
piness than misery during the period of his existence, a 
claim founded on the attributes of that God who called 
him into being \ but he has no natural claim to a future 
life, and still less to a perpetuity of existence. This is 
a truth not more clearly taught in the holy scripture 
than consonant to the soundest philosophy : and yet, by 
not attending to it, have St Paul and St James been set 
at variance, and the roost opposite doctrines taught re- 
specting the justification of Christians. 

Because faith in Christ cannot entitle a wicked man 
to eternal ?tappiness^ one class of divines seem to infer 
that such faith is not necessary to ChristIai>7Wf^c<i/7bii, 
and that “ bis faith cannot be wrong whose life Is In the 
fight.” They proceed upon the supposition that man is 
VoL.XX.PartL ^ 
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naturally immoral j that piety and virtue arc entitled Theoloay 
to reward j and that therefore the pious and virtuous pccu- 
man, whatever be his belief, must undoubtedly inherit 
an eternal reward. But this is very fallacious reason- . ^ . 

ing. That piety and virtue are through the divine jus- 
tice and benevolence entitled to reward, is IndetAl a 
truth incontrovertible ; but that man who is of yester- 
day is naturally immortal ^ that a being who began to 
exist by the mere good will of bis Maker, has In him- 
self a principle of perpetual existence independent of 
that will — Is a direct contradiction. Whatever began 
to be, can be continued in being only by the power, and 
according to the pleasure, of the inBnite Creator ^ but 
It pleased the Creator of his free grace at first to pro* 
mise mankind eternal life, on the single condition of 
their first father’s obscfv'ing one positive precept. That 
precept was violated, and the free gift lost : but the co- 
venant was renewed in Christ, who “ by his death hath 
abolished death, and by his resurrection hath broi^ht Faith the 
to light life and immortality.” The condition annexed »oJe cou- 
to the gift thus restored was faith ; for ” being justified 
by faith we have peace with God through our Lord 
Jesus Christ ; by whom also we have access by faith caliarly 
into this grace wherein we stand, and rejoice in the Christian ; 
hope of the Glory of God.” Faith therefore in the * 

Son of God and Saviour of the world, is not only a con- ** 
dition, but the condition, of that justification which 
is peculiarly Christian ^ for since Christ, without any 
co-operation of ours, hath purchased for us the free gift 
of eternal life, we shall be cuilty of the grossest ingra- 
titude to our Divine Benefactor, and impiously claim 
an independence on God, if we look upon that gift ei- 
ther as a right inherent in our nature, or as a debt due ' 
to our meritorious deeds. 2^3 

But though faith be the condition of justification, as but not of 
that implies the inheritance of eternal life^ there are 
other conditions to be performed before a man can be 
put in possession oi eternal felicity. By a law long prior ^ 
to the promulgation of the gospel — a law interwoven 
with our very being — no man can enjoy the favour of 
his Maker, who does not make it his constant endea- 
vour ” to do j»^ljy» to love mercy, and tn walk humbly 
with his God.’* This law was in force before man fell j 
it continues to be in force now that he is redeemed ; 
and it will not be abrogated even at that period when 
faith shall give place to vision, and hope to enjoyment. 

By the grace of the Christian covenant, all mankind The clii- 
are rendered immortal in consequence of the death and ferent con- 
resorrection of Christ, who is the Lamb slain, in the di-^*^®'’* 
vine decree, from the foundation of the world; but 
obtain immortal happiness^ they must observe the con- eternal U4V* 
ditioDs both of nature and of revealed religion, which 
are repentance from dead works, and faith in Christ 
the Redeemer. The former is that condition upon 
which alone we can retain the Divine favour, and of 
course enjoy either present or future happiness *, the lat- 
ter is a most equitable acknowledgement required of us, 
that perpetual conscious existence is neither a right in- 
herent ill our nature, nor a debt due to our virtuous 
obedience, but merely the gift of God through Jesus 
Christ our Lord. 

” To make the distinct provinces of faith and works 
in the business of justification clear, let us suppose (says . j,. j 
Bishop Warburton f), that, at the publication of theJookk. 
gospel, all to whom the glad tidings of immortality chi^ 3. 

3 D wer« 
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Theolo^rv ^verc offered on the condition of faith in Jesus had been from the dead to perpetual conscious existence, are made Theology 

more pecu- moral or virtuous men, and on that account entitled (as to us upon the express condition that we obey the 

liarly Chri-natural religion tcacheth) to the favour of God and an of the gospel j “ for God will render to every man ac- 

abundant reward j is it not self-evident that FAITH cording to his deeds : to them that are contentious and — , 

alone, exclusive of the condition of good works, would, do not obey the truth, ^ but obey unrighteousness, indig- 



ALONE, exclusive of the condition of good works, would, 
in that case, have been the very thing which just ifieJ or 
entitled them to life everlasting ^ But are good works, 
therefore, of no use in the Christian system ? So far 
from it, that those only who serve God in sincerity and 
in truth are capable of the justification which faith alone 
lllastruud embraces j for, to illustrate this matter by a familiar in- 
by a fami- stance, suppose a British monarch tobestow, \i\ free gift, 
liar exam- a certain portion of his own domains, to which immor- 
tality may well be compared, upon such of his subjects 
jas should perform a certain service to which they were 
not obliged by the laws of the kingdom j it is evident 
that the performance of this last service ONLY would be 
the thing which entitled them to the free gift. Yet it 
is obvious that obedience to the laws, which gave them 
a claim to protection as subjects, in the enjoyment OF 
THEIR OWN PROPERTY (to whlch the reward offered by 
natural religion may be compared), would be a previous 
and necessary qualification to their enjoyment of their 
new possession ^ since it is absurd to suppose that such a 
gift could be intended for rebels and traitors, or indeed 
for any but good and faithful servants of their king and 
country.” Well therefore might the apostle reprove the 
ignorance or licentiousness of certain of bis converts at 
Rome, In his question — ” Do we then make void the 
LAW through FAITH ? God forbid ! yea, we establish 
THE LAW obedience to it being the previous qualifi* 
cation of all who are entitled to the fruits of justifying 
faith — LIFE AND IMMORTALITY. 

Had proper attention been paid to this distinction,, 
whicli St Paul everywhere makes between such duties as 
arc common to all religions that are true, and those 
which are peculiar to the Christian revelation, many 
useless controversies might have been avoided respecting 
the instrument of justification and the conditions of the 
Christian covenant. By not attending to it, the divines 
of one school, who perceive that the mere belief of any 
truth whatever cannot entitle a man to eternal felicity, 
have almost dropt faith from their system of Christianity, 
and taught moral duties likePagan philosophers ; whilst 
another party, who err almost as far in their interpre- 
tations of scripture, finding eternal life represented as 
the gift of God, and iaith in Christ as the instrument 
2,^ or means by which that gift must be accepted, have ex- 
Sam of punged from their system the necessity of good woiks, 
Cliribiiani- forgetting surely that wicked believers, like believing 



nation and wrath \ tribulation and anguish upon every 
soul of man that doth evil, of the Jew first and also of 
the Gentile*, but glory, honour, and peace to every 
man that worketh good, to the Jew first and also to the 
Gentile*.” , *Ilom.u. 

Such are the notions of justification entertained by 8,9. 
those who in the present age have been considered as 
the leaders ’!' of the sect of Arminians. How far theyf iVarbur- 
are jnst, the reader must decide for himself 5 but 
every view of this doctrine which we have taken, the * 
Christian covenant appears much more gracious than 
that into which Adam was admitted in paradise : since The Chri* 
it affords room for repentance, even to that man, who sUan core* 
may be so unhappy as to be drawn fora time into 
tasy from the terms of the covenant. Whether ^jjan the 
death of Christ therefore was a atonement for the py^uUni- 
actual sins of men, or only operated as such indirectly caL 
by procuring for them repeated opportunities of repent- 
ance, it is an undoubted truth, that “ if through the 
offence of one many be dead, much more the grace of 
God, and the gift by grace, which is by one man, Jesus 
Christ, hath abounded unto many. And not as it was 
by one that sinned, so is the gift: for the judgment 
was of one offence to condemnation, but the free gift is 
of many ofi’ences to justification J.” , 

Thus graciously has the divine goodness displayed it-' ' 
self in the restoration of our lost inheritance. But it 
stopt not here. The same bountiful Lord of life, for its 
further security, imparts to every true believer the 
strength and light of his holy spirit to support faith m 
working out our own salvation. Our blessed Saviour 
promised, before he left this world, to send to Ins 
followers the Holy Ghost or Comforter to abide 
with them for ever, to guide them into all troth, 
to bring all things to their remembrance whatso- 
ever he had said unto them, and, as we learn from 
other passages of scripture, to ” work in them both 
to will and to do of his good pleasure.” How amply 
this promise was fulfilled to the apostles, we have al- 
ready seen j but w'e are not to suppose that it was re- jij 
stricted to them. As man is designed for a supernatural (Jirisu'«* 
state in heaven, he stands in need of supernatural 
tion to guide him to that state. ” No man 
Saviour) can come to me except the Father draw him 5 wba 
for as no man knoweth the things of a man save the 



devils, mny be doomed to an eternity of torments. But spirit of a man which is in him, even so none knoweth 

.1 _!• . 1 . . .. . . . i .. - - . ^ ^ nM • 



the sum of Christianity, as we are taught by the beloved 
disciple, is comprehended in this one commandment of 
God, “ that we should believe on the name of his Son 
Jesus Christ, and love one another as be gave us com- 
mandment.” In perfect harmony with him, the great 
* GaL V. Gentiles assures us*, that “ in Christ Je- 

sus nothing can avail to our eternal happiness but faith 
+ Chap. iii. WORKETH BY LOVE j” and he informs Tims t, 

t. that it “ is a true saying, and what he wills to be con- 

stantly affirmed, that they who have believed in God 
be careful to maintain good works.” 

Indeed no man can have complete faith in Christ 
who believes not the promises of the gospel j but all 
those promises, except the single one of resurrection 



the things of God but the Spirit of God.” Ibis oro* 
nisclent Spirit indeed searcbeth all things, yea even 
the deep things of God,” and revealeth them to the 
sons of men, to enlighten their understandings and pu- 
rify their hearts. The grace which he sheds abroad is 
either external and general, or internal and particular. 
The former has been extended to the whole church 01 
God under the patriarchal. Mosaic, and Christian dis- 
pensations, in such a revelation of the divine will as was 
suflicicnt to instruct men unto eternal life, whether they 
had a clear view or not of that stupt-ndous plan of re- 
demption, by which the kingdom of heaven was o]^ne ^ 
to them after the forfeiture of the terrestrial paradise J 
for there have been “ holy prophets ever since the worla^ 

began} 
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Theology began ; and prophecy came not at any time by the will 
more peca- of man, but holy men of God spake as they were moved 
Jiarly Chri-i,y Holy Ghost Hence it is that all scripture 
■ . \y-is given by inspiration of God to teach us every thing 

* Luke i. which it is necessary for us to know and believe j 
70. and and the scripture is that work of the Spirit which is ex- 
a Peter L tended to the universal church. 

*'• But the same spirit which thus generally reveals the 

object of faith to the church, does likewise particularly 
illuminate the minds of individual believers, working in 
them an assent to that which is taught them from the 
written word. It was thus that “ the Lord opened the 
t A-GtB xvi heart of Lydiat*, that she attended to the things which 
were spoken by Paul*,” it is thus that “ the word 
preached doth not profit if it be net mixed with faith in 

I Hcb. iv. 2. jheni who hear it % j” and it is thus that “ God deals 
j om. XU. gvery man the measure of faith § *,” for “ by grace 

are we saved through failli, which is not of ourselves ; 

II Eph. ii. S.jj. jg jhe gift of God ||.” This illumination of the Spirit 

was conveyed to the apostles “ in a sound frem heaven 
as of a rushing mighty wind,"” because it was meant to 
testify to tlic world tliat they were chosen ministers of 
the gospel *, hut the ordinary Clirislian receives it “ in 
the still small voice,” because it is conveyed to him only 
to ” open his understanding that he may understand 
ti 6 the scriptures.” 

Rcgenc- Another operation of the Spirit on the minds of be- 
ratei which in scripture is called REGENERA- 

TION j for *• according to his mercy God saveth us by 
tlie wadiing of regeneration and renewing of the Holy 
•Titus L Ghost *, which he sheds on us abundantly through Jesus 
Christ our Lord.” To those who believe that we de- 
rive from Adam a corrupted nature, this particular 
grace must appear so ahiolotely necessary, that without 
it we could have no relish for heaven or heavenly things.” 
“ The natural man (we are told) receivelh not the 
things of the spirit of God *, for they are foolishness to 
him ; neither can he know them, because they are spi- 
ritually discerned.” Indeed whatever be the powers of 
our moral faculties, when compared with those of our 
first father, it is so long before they be completely de- 
veloped, that we should infallibly be lost, if we were 
not blessed by a supernatural guide, when reason is in- 
capable of directing our conduct. Our passions and ap- 
petites are in their full strength before experience has 
furnished the mind with materials, by means of which 
motives may be weighed ; *and therefore it would be im- 
possible, during the giddy period of youth, to keep them 
in due subjection, or to prevent vicious habits from 
being formed, were we not influenced by divine grace. 
So true is it, that ” except a man be bom again of wa- 
ter and of the Holy Ghost, he cannot enter into the 
kingdom of God.” This change in our dispositions, 
from an immoderate attachment to earth to a relish for 
tlje things of heaven, is in scripture called “ a renew- 
ing of our minds, a new creation, a new man j” in op- 
position to our natural disposition, which is called “the 
old man, corrupted according to -the deceitful lusts.” 
The ancient fathers of the church, as well as some very 
i Ciarke eminent modern divines t, generally speak of baptism 
and Water- as the instrument in God’s hand of man’s regeneration ; 
land. and for the truth of their opinion they appeal to John 
iii. 3, 5. Ephes. v. 25, 26. and i Cor. vi. 11. in which 
great stress is certainly laid on the washing of water, as 
well as on sanctification by the word. 
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A third office of the Holy Spirit is to lead, direct. Theology 
and govern us through all the periods of our lives. nu>re pecu< 
Without such a leader and guide, the temptations with 
which we are surrounded would certainly overcome us, ^ ’ . 
and we should faint long before we arrive at the end of ^17 
our journey. By the very constitution of our nature wegnideg 
are subjected in some degree to the influence of sense, 
of which the objects are present, whilst the enjoy men 
of heaven are future, and seen, as at a distance, only by ’ 
the eye of faith 5 but “ the law of the Spirit of life, in 
Christ Jesus, hath made us free from the law of sin and 
death for God worketh in us both to will and to do 
of his good pleasure y and as many as are thus led by the 
spirit of God, they are the sons of God; and while they 
walk in the Spirit, they do not fulfil the lusts of the 
flesh.” Without the aid of the same Spirit, we could 
not even make our prayers acceptable ; for since “ our 
confidence in God is, tliat he hearetli us only wl)cn we 
ask any thing according to his will ; and since we know 
not what we should pray for as we ought, the S|iirit it- 
self maketb intercession for us with groanings w'hich 
cannot be uttered *. *' Rom.- Tiii. 

A fourth operation of the Holy Ghost, as he is the^^ 
sanctifier of Christians, is to join them to Christ, and 
make them members of that one body of which he is 
the head. “ For by one Spirit are we all baptized In- 
to one bodyf ; and as the body is one and hath manyf i Cor. 
members, and all the men^^ers of that one body being xii. 12, 13. 
many are one body, so also is Christ.” “ Hereby we 
know that God abideth in us, by the Spirit which he 
hath given us and as, in the ordinary coui*se of his 
dealings with Christians, this Spirit is first given in bap- 
tism, so is it continued to the faithful by the instrumen- 
tality of the Lord’s supper. That ordinance we have 
elsewhere (see Supper of the Lord) proved to be a fe- 
deral rite ; and surely no time can he supposed so high- 
ly sanctified for the reception of the graces of the Holy 
Spirit, as that in which we renew our federal union 
with our Lord and Master in the communion of his 
body and blood. 

It is likewise the office of the Holy Ghost to give us 
an earnest of our everlasting inheritance, to create in us 
a sense of the paternal love of God, and thereby to as- 
sure us of the adoption of sons. “ As many as are led 
by the Spirit of God, they are the sons of God ; and 
because we are sons, God hath sent forlli the spirit of 
bis Son into our hearts. For we have not received the 
spirit of bondage again to fear ; but we have received 
the Spirit of adoption, whereby we cry Abba Father ; 
the Spirit itself bearing witness with our spirit, that wc 
are the children of God J.” ^ 

As the gifts of grace are generally annexed to means, Rom. viii. 
to the proper use of the word and sacraments, it is a 15, 
sixth office of the same Spirit to sanctify such persons as 
are regularly set apart for the work of the ministr}', and jjp 
ordained to ofler up the public prayers of the people *, toandcancti^ 
bless them in the name of God ; to teach the doctrines ®d- 

of the gospel; to administer the sacraments instituted by 
Christ; and to perform all things necessary “ for the ,„injsn.rs 
perfecting of the saints, for the work of the ministry, oi uic gos- 
for the edifying of the body of Christ The samepeb 
Spirit which illuminated the apostles, and endowed ^ 
them with power from above to perform personally their 
apostolic functions, fitted them also for sending others, 
as they were sent by their Divine Masters ; and for esfta- 
3 D 2 blisbing 
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T H E O 

Theology blisbing sucli a constitution of the church as was best 
more pecu- adapted for preserving Christians in the unity of the 
liarly Chri-gpjj.j^ bond of peace. They committed a standing 
. . power to a successive ministry to be conveyed down to 

the end of the world j and those wlio are vested with 
that power are obliged to “ take heed unto themselves, 
and to all the flock over which the Holy Ghost hath 
made them overseers, to feed the church of God, and 
to contend earnestly for the faith which was once deli- 
♦ Acts XX saints See Episcopacy, Indepen- 

tS. and * DENTS, PRESBYTERIANS, PoPE, and QUAKERS. 
Judevcr.3, By these, and the like means, doth the Spirit of God 
sanctify the sons of men ; and in consequence of this 
santiBcation proceeding immediately from his ofBce, he 
is called the Holy Spirit and the Comforter. This 
is sucii a provision “ for renewing us in the spirit of our 
mind.s, and enabling us to put 011 the new man, which, 
after God, is created in righteousness and true holiness,'* 
as, when made known by revelation, appears to have 
been expedient, may be conceived to have been even 
necessai*y, and though reason could hardly have hoped 
220 for it, is contradicted by none of our natural notions 
Conirover- either of God or of man. Many, however, are the con- 
troversies to which it has given ri'^ in the church of 
God ; some contending that it is given only unto the 
elect, upon whom it operates with resistless efficacy 5 
others affirming thM it is offered to all, but in such a 
manner as that, by the abuse of their free will, it may 
he “ resisted, grieved, and quenched and some few, 
still intoxicated with the pride of Pelagius, thiuk it 
is not necessary, and of course is not bestowed. 

The questions concerning election^ the efficacy 
grace^ and the final perseverance of the saints, we have 
stated elsewhere, and given a summary view of the ar- 
guments by which the contending parties maintain their 
respective opinions (see Predestination) j and the 
texts of Scripture which we have just quoted, under the 
elsewhere, different heads of sanctification, show sufficiently that 
the opinion of Pelagius is directly contrary to the doc- 
trine of the apostles. It may not be improper to en- 
quire whether it be as agreeable to reason and experi- 
ence as its patrons seem to imagine. 

If it be unreasonable to expect any assistance from 
the Spirit of God in carrying on the work of our own 
salvation, how came so many of the wisest and best of 
men In all ages to believe, that he who sincerely endea- 
vours to discharge his duty is supported in that endea- 
vour by assistance from heaven ? That such was the po- 
pular belief of the early Greeks, is evident from the 
poems of Homer , in which we everywhere find some 
god calming the passions of the heroes, altering their 
determinations when improper, and inspiring them with 
wisdom. Nor was this the sentiment of tlie poets only. 
Socrates, it is well known, professed to believe that bis 
21X own conduct was under the direction of a superior spirit, 
Opinioos of which he called a ; and Plutarch, as we find 

hea- him quoted by Wollaston, speaks of the gods assisting 
‘*1^ povfen or faculties of the soul ; by 
suggesting secret principles, imaginations, or thoughts ; 
w, on the contrary, by diverting or stopping them.” 
Of the same opinion must Cicero have been, when he 
said, “ stalnt illud quidem, quod locum hunc continet, 
t Dc Div. de quQ agimus, esse Deos, et eorum providentia mun- 
hb. i. sect.* dura administrari, eosdemque consulerc rebus humanis, 
5 * Dec solum umversts, verum etiam singulis f for it is 
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not conceivable that a particular providence can be ad- Thfologf 
ministered without '^the influence of the Deity en the iwre |>ecip 
minds of men. That the poets and philosophers of tlie^dy Chri. 
heathen world derived these notions from primeval tra- 1 , j 
dition, cannot, we think, be questioned •, but if they 
were absurd in themselves, or apparently contradictory 
to the laws of nature, they would not surely have been 
80 universally embraced j for it will scarcely be denied, 
that Socrates and Cicero were men of as great natural 
sagacity as Pelagius or any of his followers. It is in- 
deed so far from being incredible that the Father of 
spirits occasionally directs the thoughts and actions of 
men, that we believe there are very few who have made 
observations on themselves and their own afiairs, who 
have not found, on reflection, many instances in which 
their usual judgment and sense of things were ot'cr- 
ruled, they know not how, or why ; and that the actions 
which they performed in those circumstances have had 
consequences very remarkable in their general history. 

See Providence, N® 18, 19. 

This being the case, why shonld the pride of Chri- 
stians make them hesitate to admit, on the authority of 
divine revelation, what Socrates, and Plutarch, and Ci* 
and all the virtuous and wise men of antiquity, 



t21 

discussed 



admitted in effect, on no better evidence than that of 
oral tradition, supported by their own meditations on 
their own thoughts, and the principles of their own 
conduct ? Is it that they see not such beneficial effects 
of Christianity as to induce them to believe the profes- 
sors of that religion to be indeed ** chosen to salvation 
through the sanctification of the Spirit J ?” I^t them | Thcn. 2 * 
study the practical precepts of the gospel, consider the 3. 
consequences which they have had on the peace and 
happiness of society, and compare the general conduct 
of Christians with that of the Jews, Pagans, and Maho- 
metans (see Religion), and they will doubtless find 
reason to alter their opinion \ and let those who em- 
brace the truth remember, that as they are the temple 
of God, if the Spirit of God dwell in them, ** it is their 
indispensable duty to cleanse themselves from all filthi- 
ness of the flesh and spirit •, to follow peace with all men, 
and holiness, without which, no man shall see the Lord j 
and to work out their own salvation with fear and trem- 
bling, since it is God who worketh in them both to will 
and and to do of his good pleasure.” 213 

From this short view of the several dispensations 6fThego«p*l 
revealed religion, it is evident that the gospel is not on- the Iwt re- 
ly the best but the last gift of the kind which man 
to expect from bis Maker \ that the scheme of revela- 
tion is completed ; and that the pretences of Mahomet 
and of more modern enthusiasts to divine inspiration are 
not only false, but fraught with contradictions. All 
these men^dmit the divi|| origin of the'Mofiaic and 
Qiristian religions j but it appears from the scriptures, 
in which those religions are taught, that the system of 
revealed truths which constitute the Patriarchal, Mo- 
saic, and Christian revelations, commenced with the fall 
of man, and that it must therefore necessarily end with 
his restoration to life and immortalitv by the sacrifice ot 
Christ upon the cross. A new revelation therefore like 
that of Mahomet cannot be admitted without rejecting 
the whole Bible, though the impostor himself every- 
where acknowledges the inspiration of Abraham, of 
Moses, and of Christ. Nor is greater regard due to 
the claims of Christian enthusiasts. Soch as pretend to 

have 
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Theolojrj lieaven *, and thence to have brought 

more pecu- spiritual discoveries to the earth, have either forgotten 
liariy Chri- |]0ver understood, that in the scriptures of the Old 
. New Testaments the great scene of Providence ap- 

* Seek to be closed in the full completion of its one re- 

entire, and eternal purpose *, that St Paul has 
houns, and pronounced f a curse on any man or angel from heaven 
•then.^ ^vho shall preach another gospel than what has been aU 
t Gal. L S. pgnjy preached by the apostles and evangelists 5 that in 
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tlieir writings we are taught every thing which it is our Theolu^ 
duty to believe or to practise in order to our own salva- more |jcc«- 
tion ; and that we have the promise of our bles.«ed **“*‘^y 
Lord himself, that the Spirit of truth shall remain . ^ ^ « 

with us to guide us into all necessary truth, till that 
^reat d*ay when he shall come again to judge the world 
in righteousness, and render to every man according to 
bis works. 



THEOLOGY 



THE 

Tlieopliras- THEOPHRASTA, a genus of plants belonging to 
the class of pentandria. See Botany Index. 

Theorem. THEOPHRASTUS, the philosopher, was born 
■ ^ about 371 years before Christ, and was successively the 

disciple of Plato and of Aristotle. He succeeded Ari- 
stotle in the Peripatetic school, and conducted the 
charge with such high reputation that he had about 
2000 scholars. He is highly celebrated for his industry, 
learning, and eloquence j and for iiis generosity and pub- 
lic spirit. He is said to have twice freed his country 
from the oppression of tyrants. He contributed libe- 
rally towards defraying the ex'])ence attending the pub- 
lic meetings of philosophers ; which were held, not for 
the sake of show, but for learned and ingenious conver- 
sation. In tlie public schools be commonly appeared, as 
Aristotle had done, in an elegant dress, and was very 
_ _ attentive to the graces of elocution. He lived to the 

iSHtory of advanced age of 85 : some say of 107. Towards the close 
Phito^hy.oi his life, he grew exceedingly inRrm, and was carried 
to the school on a couch. He expressed great regret on' 
account of the shortness of life \ and complained that 
nature had given long life to stags and crows, to whom 
it is of so little value, and had denied it to man, who, in 
a longer duration, might have been able to attain the 
summit of science ^ but now, as soon as he arrives with- 
in sight of it, is taken away. His last advice to his* 
disciples was, that, since it is the lot of man to die as 
soon as he begins to live, they would take more pains 
to enjoy life as it passes, tlmn to acquire posthumous 
fame. His funeral was attended by a large body of 
Athenians. He wrote many valuable works, of which 
all that remain are, several treatises on the Natural Hi- 
story of Plants and Fossils ; Of Winds, Of Fire, &c. 
a rhetorical work entitled “ Characters,” and a few 
Metaphysical Fragments. 

To Theophrastus we are indebted for preserving the 
works of Aristotle. Sec Aristotle. 

THEOPOMPUS, a celebrated Greek orator and 
historian, was born in the island Chios, and Nourished 
in the reign of Alexander the Great. He was one of 
the most famous of all the disciples of Isocrates, and 
won the prize from all the'panegyrists whom Artemisia 
invited to praise Mausolus. He wrote several works, 
which are lost. 

THEOREM, a proposition which terminates in 
theory, and which considers the properties of things 
already made or done ; or it is a speculative pro]position 
deduced from comparing together several deftnitions. 
A theorem is something to be proved, and a problem 
aomething to be done. 



THE 

THEORETIC, something relating to theory, or Thcoreilo 
that terminates in speculation. ^ 

THEORY, in genera), denotes any doctrine which . 
terminates in speculation, without considering the prac- 
tical uses or application thereof. 

THEOSOPHISTS, a sect of men who pretend to 
derive all their knowledge from divine illumination. 

They boast that, by means of this celestial light, they 
are not only admitted to the intimate knowledge of 
God, and of all divine truth, but have access to the 
most sublime secrets of nature. They ascribe it to the 
singular manifestation of divine benevolence, that they Ibid. 
are able to make such a use of the element of fire, in- 
the chemical art, as enables them to discover the essen- 
tial principles of bodies,^ and to disclose stupendous my- 
steries in the physical world. They even pietend to an 
acquaintance with those celestial beings Mrhicbform the 
medium of intercourse between God and man, and to a 
power of obtaining from them, by the aid of magic, 
astrology, and other similar arts, various kinds of infor-^ 
mation and assistance. 

To this class belonged Paracelsus, Robert Fludd, Ja- 
cob Bcehmen, Van Helmont, Peter Poirct, and the Ro- 
sicrucians. They are also called FiRE-Pkilosopfters, 

THERAPEUT.®, a term applied to those that are 
wholly in the service of religion. This general terra 
has been applied to particular sects of men, concehi'- 
ing whom there hate been great disputes among the 
learned. 

THERAPEUTICS, that part df medicine which- 
acquaints us with the rules that are to be observed, 
and the medicines to be employed, in tl^e cure of dis- 
eases. 

THERMS, hot baths or bagnios. Luxury anA 
extravagance were in nothing carried to such heij^ts as 
in the thermic of the Roman emperors. Animian com- 
plains, that they were built to such an extent as to equal 
whole provinces j from which Valesius would abate, by 
reading instead of /?rot/rWcfVr. And yet after all, 
the remains of some still standing are sufficient testimo- 
nies forr Ammian's censure 5 and the accounts transmit- 
ted of their ornamenls and furniture, such as being laid 
with precious stones (Seneca), set round with seats of 
solid silver (Pliny), with pipes and cisterns of the same 
metal (Statius), add to, rather than take from, the cen- 
sure. The most remarkable bagnios were those of Dio- 
clesian and Cnracalla at Rome, great part of which re- 
mains at this day j the lofty arches, stately pillars, varie- 
ty of foreign marble, curious vaulting of the roofs, great 
number of spacious apartments, all attract the curiosity 
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of the traveller. They had also their summer and win- 
ter baths. 

THERMOMETER, an instrument for measuring 
the degree of heat or cold in any body. 

The thermometer wa.s Invented about the beginning 
of the 17th century J hut, like many other useful in- 
ventions, it has been found impossible to ascertain to 
whom the honour of it belongs. Boerliaave * ascribes 
it to Cornelius Drebbel of Alcmar, his own country- 
man. Eulgenzio t attributes it to his master Paul Sarpi, 
the great oracle of the Venelian republic j and Viviani 
gives the honour of it to Galileo J. But all these are 
posthumous claims. Sanctorio || claims this honour to 
himself j and his assertion is corroborated by Borelli § 
and Malpighi * of the Florentine academy, whose par- 
tiality is not to be suspected in favour of a member of 
the Patavinian school. 

Perhaps the best way to reconcile these different 
claims would be, to suppose that the thermometer was 
really invented by different persons about the same time. 
We know that there are certain periods in the progress 
of the arts when the stream of human genius runs in 
the same direction, and moves towards the same ob- 
ject. That part of the current which reaches the ob- 
ject first may possess the title ^ but tlic other parts fol- 
low so rapidly and arrive so soon after, that it is impos- 
sible for a spectator to decide wiiicb is first in point of 
time. 

The first form of this instrument for measuring the 
degrees of heat and cold, was the air-thermometer. It 
is a well known fact that air expands with heat so as to 
occupy more space than it does when cold, and that it is 
condensed by cold so as to occupy less space than when 
warmed, and that this expansion and condensation is great- 
•er or less according to the degree of beat or cold applied. 
The principle then on which the air- thermometer was 
constnicted is very simple. The air was confined in a 
tube by means of some coloured liquor ; the liquor rose or 
fell according as the air became expanded or condensed. 
What the first form of the tube was, cannot now per- 
haps be well known j but the following description of 
the air-thermometer will fully explain its nature. 

The air-thermometer consists of aglass tube BE, fig. i. 
connected at one end with a large glass ball A, and at 
the other end immei-sed in an open vessel, or terminat- 
ing in a ball DE, with a narrow orifice at D ^ which 
vessel, or ball, contains any coloured liquor that will 
not easily freeze. Aquafortis tinged of a fine blue co- 
lour with a solution of vitriol or copper, or spirit of wine 
tinged with cochineal, will answer this purpose. But 
the ball A must be first moderately warmed so that a 
part of the air contained in It may be expelled through 
the orifice D j and then the liquor pressed by the weight 
of the atmosphere will enter the ball DE, and rise, for 
example, to the middle of the tube at C, at a mean 
temperature of the weather j and in this state the liquor 
by its weight, and the air included in the ball A, &c, 
by its elasticity, will counterbalance the weight of the 
atmosphere. As the surrounding air becomes warmer, 
the air in the ball and upper part of the tube, expand- 
ing by heat, will drive the liquor into the lower ball, 
and consequently iu surface will descend j on the con- 
trary, as the ambient air becomes colder, that in the 
ball is condensed, and the liquor pressed by the weight 
of the atmosphere will ascend j so that the liquor iu the 
3 



tube will ascend or descend more or less according to Th«mo- 
the state of the air contiguous to the instrument. To mcicr. 
the tube is affixed a scale of ilie same length, divided ' » 

upwards and downwards from the middle C into 100 
equal parts, by means of which the ascent and descent 
of the liquor in the tube, and consequently the varia- 
tions in the cold or heat of the atmosphere, may be ob- 
served. 3 

This instrument was extremely defective ; far the air lis dcfccti, 
in the tube was not only affected by the heat and cold 
of the atmosphere, but also by its weight. ^ 

The air being found improper for measuring with a c- The spirit 
curacy the variations of heat and cold according to the of wine 
form of the thermometer which was first adopted, ^*^0* 
ther fluid was proposed about the middle of the 17th 
century by the Florentine academy. This fluid was 
spirit of wine, or alcohol, as It is now generally named. 

The alcohol being coloured, was inclosed in a very fine 
cylindrical glass luhe previously exhausted of its air, ha- 
ving a hollow ball at one end A, fig. 2. and hermetically pjg. 2, 
sealed at the other end D. The ball and lube are filled 
with rectified spirit of wine to a convenient height, as to 
C, when the weather is of a mean temperature, which 
may be done by inverting the tube into a vessel of stag- 
nant coloured spirit, under a receiver of the air-pump, 
or in any other W'svy. AVben the thermometer is proper- 
ly filled, the end D is heated red hot by a lamp, and 
then hermetically sealed, leaving the included air of 
about one-third of its natural density, to prevent the air 
which is in the spirit from dividing it in its expansion. 

To tbe tube is applied a scale, divided from the middle, 
into 100 equal parts, upwards and downwards. 

As spirit of wine is capable of a very considerable de- 
gree of rarefaction and condensation by heat and cold, 
when tbe heat of the atmosphere increases the spirit di- 
lates, and consequently rises in tbe tube j and when the 
beat decreases, the spirit descends, and the degree or 
quantity of the motion Is shown by a scale. 5 

The spirit of wine thermometer was not subject tolisdiftci** 
some of the inconveniences which attended the air ther- 
mometer. In particular, it was not affected by varia- 
tions in the weight of the atmosphere: accordingly it MatiiiK* 
soon came into general use among philosophers. It 
at an early period, introduced into Britain by Mr Boyle. 

To this instrument, as then used, there are, however, 
many objections. The liquor was of different degrees 
of strength, ' and therefore different tubes filled with it, 
when exposed to the same degree of heat, would not 
correspond. There was also another delect : The scale 
which was adjusted to the thermometer did not com- 
mence at any fixed point. The highest term was ad- 
justed to the great sunshine heats of Florence, which 
are too variable and. undetermined j and frequently the 
workman formed the scale according to his own fancy. 

While the thermometer laboured under such disadvan- 
tages it could not be cf general use. 6 

To obtain some fixed unalterable point by which apifferent 
determined scale might be discovered, to which all 
mometers might be accurately adjusted, was tbe 
wbich next drew the attention of philosophers. Jiici-s. 
Boyle, who seems at an early period to have studied 
this subject with much anxiety, proposed the freezing of 
the essential oil of aniseeds as a convenient point for 
graduating thermometers ; hut this opinion he soon laid 
aside. Dr Halley next proposed that thermometers 

should 
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bliouUl be grafluated In a deep pit under ground, where 
llie ten)perature both in winter and summer is pretty 
' unlt'orm; and that the point to vvliidi llie spirit of wine 
should riie in buch a subterraneous place should be the 
point from which the scale should commence. But this 
proposal was evidently attended with such inconve- 
niences that it was soon abandoned. He made experi- 
ments on the boiling point of water, of mercury, and of 
spirit of wine *, and he sti ms rather to give a preference 
* Phil. to the spirit of wine *. He objected to the freezing of 
water as a fixed point, because be thought that it ad- 
mltted considerable latitude. 

Sir Isaac It seems to Iiave been reserved to the all-conquering 
Newioo’s genius of Sir Isaac Newton to determine this important 
oil thermo- point, on which the accuracy and value of the tbermo- 
meter depends. He chose, as fixed, those points at 
winch water freezes and boils j the vei*y points whicli 
the experiments of succeeding philosophers have deter- 
mined to be the most fixed and convenient. Sensible of 
the disadvantages of spirit of wine, he tried another 
liquor which was homogeneous enough, capable of a 
considerable rarefaction, about 15 times greater than 
spirit of wine. This was linseed oil. It has not been 
observed to freeze even in very great colds, and it bears 
a lieat about four times that of water before it boils. 
^Vith these advantages it was made use of by Sir Isaac 
Newton, who discovered by it the comparative degree 
of heat l^or boiling water, melting wax, boiling spirit of 
wine, and melting tin 5 beyond which it does not ap- 
pear that tins thermometer was applied. The method he 
used for adjusting the scale of this oil thermometer was 
as follows : Supposiug tlie bulh, when immerged in 
thawing snow, to contain 10,000 parts, he found the 
oil expand by the heat of the human body so as to take 
up more space, or 10,256 such parts j and by the 
heat of water boiling strongly 10,725 5 and by the heat 
of melting tin 1 1,516. So that reckoning the freezing 
point as a common limit between heat and cold, he be- 
gan his scale there, marking it o, and the lieat of the 
human body he made 12®; and consequently, the de- 
f PhU. Rrces of beat being proportional to the degrees of rarc- 
3Va/j5. N° faction, or 256 : 725 : : 12 : 34, this number 34 will 
270. or express the heat of boiling water ; and by the same 
^r. vol. IT. puje, 72 that of melting tinf. This thermometer was 
pacta. constructed in 1701. 

Its imper- I ® application of oil as a measure of heat and 
cold, there are insuperable objections. It Is so viscid, 
that it adheres too strongly to the sides of the tube. 
On this account it ascends and descends too slowly in 
case of a sudden heat or cold. In a sudden cold, so 
great a portion remains adhering to the sides of the 
tube after the rest has subsided, that the surface appears 
lower than the corresponding temperature of the air re- 
quires. An oil thermometer is therefore not a proper 
measure of heat and cold. 

All the thermometers hitherto proposed were liable to 
many inconveniences, and could not be considered as 
exact standards for pointing out the various degrees of 
temperature. This led Reaumur to attempt a new one, 
an account of which was published in the year 1730 in 
the Memoirs of the Academy of Sciences. This ther- 
mometer was made with spirit of wine. He took a 
large ball and tube, the dimensions and capacities of 
which were known ^ he then graduated the tube, so 
that the space from one division to another might con- 



fecliuns. 



Reaumur's 
spirit of 
wine ther- 
mometer. 



tain I 03 ctli part of the liquor ; the liquor containing Thermo- 
1000 parts when it stood sit the freezing point. He ad- meter, 
justed the tliermometer to the freezing point liy an ar- 
tificlal congelation of water: then putting the ball of 
his thermometer and part of the tube into boiling water, con~ 
he observed whether it rose 80 divisions : if it exceeded 4/r«cfion 0/ 
tliese, he changed his liquor, and hy adding water Thermome- 
lowcrcd it, till upon trial it should just ri'^e 80 divi-^^'*’ 
sions^ or if the liquor, being too low, fell short of 80 
divisions, he raised it by adding rectified spirit to it. 

The liquor thus prepared suited his purpose, and served 
for making a thermometer of any size, whose scale 
would agree with his standaid. 10 

This thermometer was far from being perfect. As Rs defects, 
the bulbs were three or four inches in diameter, the sur- 
rounding ice would be melted before its temperature 
could he propagated to the whole spirits In the bulb, 
and consequently the freezing point would be marked 
higher than it should he. Dr Martine accordingly 
found, that instead of coinciding with the 3 2d degree 
of Fahrenheit, it corresponded with the 34th, or a 
point a little above it. Reaumur committed a mistake 
also respecting the boiling point \ for be thought that 
the spirit of wine, whether weak or strong, when im- 
merged in boiling water, received the same degree of 
heat with the boiling water. But it is well known that 
highly rectified spirit of wine cannot be heated much 
beyond the 175th degree of Fahrenheit, while boiling 
water raises the quicksilver 37 degrees liigher. There 
is another thermometer that goes hy the name of Jieau^ 
which shall he afterwards described. 

At length a different fluid was proposed, hy which Mercurial 
thermometers could be made free from most of the dc- ihermomc- 
fects hitherto mentioned. This fluid was mercury, 
and seems first to have occurred to Dr Halley in the 
last century ^ hut it was not adopted by him on account 
of its having a smaller degree of expansibility than the 
other fluids used at that time*. Boerhaave says that* p;^4 
the mercurial tliermometer was first constructed by Tram. voL 
Olaus Roemer j hut the honour of this invention is ge- 
ncrally given to Fahrenheit of Amsterdam, who present-^**’* 
rd an account of It to the Royal Society of London in 
1724. 

That we may judge the more accurately of the pro- 
priety of employing mercury, we will compare its qua-i • 
litles with those of the fluids already mentioned, air, al- 
cohol, and oil. 12 

Air is the most expansible fluid, but it docs not re- Properties 
ceive nor part with its heat so quickly as mercury. 
cohol docs not expand much by heat. In its ordinary ° ’ 
state it does not bear a much greater heat than 175 
of Fahrenheit 5 but when higlily rectified it can bear a 
greater degree of cold than any other liquor hitherto 
employed as a measure of temperature. At Hudson’s 
Bay, Mr Macnab, hy a mixture of vitriolic acid and 
snow, made it to descend to 69 below o of Fahrenheit. 

This is an inconvenience, however, attending the use 
of this liquor ; it is not possible to get it always of the 
same degree of strength. As to oil, its expansion is 
about 15 times greater than that of alcohol } it sustains 
a heat of 600®, and its freezing point is so low that it 
lias not been determined j hut its viscosity renders it 
useless. TIictou) 

Mercury is superior to alcohol and oil, and is much meirical* 
more manageable than air. i. As far as the experi- in^pertiet 
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Tbcnuo- ments already made can determine, It is of all tbe fluids 
meter hitherto employed in the construction of thermometers, 
that which measures most exactly equal diOerences of 
heat by equal diflerences of its bulk : its dilatations are 
in fact very nearly proportional to the augmentations of 
heat applied to it (a). 2. Of all liquids it is the most 

easily freed from air. 3. It Is fitted to measure high de* 
grees of heat and cold. It sustains a heat ef 600^ of 
Fahrenheit’s scale, and does not congeal till it fall 39 or 
40 degrees below o. 4. It is the most sensible of any 
fluid to heat and cold, even air not excepted. Count 
Rumford found that mercury was heated from the free- 
zing to the boiling point in 58 seconds, while water took 
two minutes 13 seconds, and common air 10 minutes and 
17 seconds. 5. Mercui^ is a homogeneous fluid, and 
every portion of it is equally dilated or contracted by 
equal variations of heat. Any one thermometer made 
of pure mercury is, cateris paribus^ possessed of tbe same 
properties, with every other thermometer made of pure 
mercury. Its pow^r of expansion is indeed about six 
times less than that of spirit of wine, but it is great 
enough to answer most of the purposes for which a ther> 
mometer is wanted. 

The fixed points which are now universally chosen for 
adjusting thermometers to a scale, and to one another, 
are the Imiliog and freezing points of water. The boil- 
ing water point, it is well known, is not an invariable 
point, but varies some degrees according to the weight 
and temperature of the atmosphere. In an exhausted 
receiver, water will boil with a heat of 98® or 100® ; 
whereas in Papin’s digester it will require a heat of 41 2. 
Henee it appears that water will boil at a lower point, 
according to its height in tbe atmosphere, or to the weight 
of the column of air which presses upon it. In order to 
ensure uniformity therefore in the construction of ther- 
mometers, it is now agreed that the bulb of the tube be 
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plunged in the water when it boils violently, thebarome* Therms, 
ter stand ingat 30 English inches (which is Its mean height mtter, 
round London, and the temperature of theatmosphere53°. 

A thermometer made in this way, with its boiling point 
at 21 2®, is called by Dr Horsley Bird's Fahrevheit^ be- 
cause Mr Bird was the first person who attended to the 
state of the barometer in constructing thermometers. 

As artists may be often obliged to adjust thermometers Buie for 
under very different pressures of the atmosphere, 
sophers have been at pains to discover a general 
which might be applied on all occasions. M. de Luc, inthew. 
his Redterches sur les Mod. de S' Atmosphere^ fromla senes 
of experiments, has given an equation for tbe allowance 
on account of this difference, in Paris measure, which 
has been verified by Sir George Shuckburgh * \ also • MiZ 
Dr Horsley, Dr Maskelyne, and Sir George Shuck- 
burgb, have adapted the equation and rules to English 
measures, and have reduced the allowances into tables 
for the use of tbe artist. Dr Horsley’s rule deduced 
from De Luc’s, is ibis : 

^^g^log.*- 92 . 8 o 4 =A, 

where h denote.** the height of a thermometer plunged in 
boiling water, above the point of melting ice, in de- 
grees of Bird’s Fahrenheit, and % tbe height of tbe ba- 
rometer in loths of an inch. From this rule be has 
computed the following table, for finding the heights, to 
which a good Bird’s Fahrenheit will rise when plunged 
in boiling water, in all states of the barometer, irom 27 
to 3 1 English Inches 5 which will serve, among other 
uses, to direct instrument- makers in making a true al- 
lowance for the effect of the variation of the barometer, 
if they should be obliged to finish a thermometer at a 
time when tbe barometer is above or below 30 inches j 
though it is best to fix the boiliug point when the baro- 
meter is at that height. 

Equation 



(a) We have affirmed that tbe expansions of tbe bulk of quicksilver by beat are nearly (for they are not strictly 
so) itt a regul^^ aritbmetioal progression, according to the quantity of heat it is exposed to j and such seems to 
the case according to the Table published by M. de Luc, at page 309 of his first volume on the Modifications of 
toe Atmosphere. The following extract of this table shows these variations: and the first and second diflferences 
ded, in order to render these irregularities more sensible. They are such as can hardly be conceived from 
nature of anv substance, without the influence of extraneous and accidental causes, which may have escaped the 
attention of the observer ; neither have they been found exactly true by Dr- Crawford. M. de Luc supposes the 
L* u melting ice to that of ^ filing water to be divided into 80 parts \ by tbe fractional subdivisions of 

w ich be ycfrases the absolute quantities of heat, answering to each 5 or 10 degrees of Reaumur’s thermometer 
^2^ ot rabrenheit s scalej j to that tbe whole snm of these fractions amounts exactly to the assumed number 
^0. They are as fellow : ^ 



Reaumur^s 

Thermometer, 

te 80 ... . 


FahrenhetVs 

Thermometer, 


Quantities 
of heat. 


First, 

differenees. 


Second 

differences. 






9-44 

9.60 






2(0 

50 • . • . 


• . . . 109.3 
167. 


.16 

.10 


+ .06 

— .06 

— .06 


4 P . . . . 


.... 145.5 
.... 122 


9.70 

9.86 


.16 


30 ... . 




.22 


. . . . 


.... 99.5 


10.08 

10.20 

10.38 


.12 


+ .10 
— .06 


10 ... , 


• • . . 77. 


.18 


P • . . . 


.... 54.5 


.56 


— .18 




.... 32 


10.74 
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*? «=«>'»»» of thi, table exprest 

bwghte of the qoi^ilver id the barometer in English 
iMh« and decimal parts : the second column shows the 

to oi,o" ‘f ‘o the sign prefixed, 

to 21a ofBiidslahrenheit, to find the truf boiling 
point for every such state of the barometer. The boil- 
tog pmnt f« ril inter^diate states of the barometer 
may be bad with sufllcient accuracy, by taking propor- 
tional parts, b, means of the third column of diff«ences 
of the ^nations. See Philosophical Transactions, vol. 
Lrt ^'‘O'yoo’* Paper, vol. Ixiv. 

ly 20* 

"« have the result of fif- 
Ob. ob^rvatioiis made by Sir Geoi^ Shock- 

senrationi ju[^ compared ivith the resalt of M. de Luc’s 



Height of tbej 
Barometer. 



[Correcli.oftliej 
BoiJing Point 



26.0 
26. C 

27.0 
27*5 

28.0 

28.5 

29.0 

29.5 

30-0 

30-5 

3«‘0 



-.7.09 

— 6.18 
-.5.27 

— 4-37 

— 3-48 

— 2.59 

— 1.;2 

— 0.85 
0.00 

+ 0.85 
+ 1.69 



Differ- 

ence. 



.91 

•91 

.90 

.89 

.89 

.87 

•8.^ 



Correct ac- 
cording to 
M. de JLac. 



-6.83 

-“5-93 

-“5-04 

— 4.16 

— 331 

““2.45 

— 1.62 

— 0.80 
0.00 

+ 0.79 
+ 1-57 



Difft-r- 

cace. 



.89 

.88 

.86 

.82 

.80 

•79 

.78 



senrationi 
eoni|>Bred 
with De 
Lao*i rales 



Height of 
the Baro- 
meter redu 
c«d to the 
same tem> 
perature of 
50° 


Mean 
Boiling 
Point by 
obaerra- 
tion. 


Inch. 
26.498 
27.241 ^ 

27-954 

28.377 

28.699 

28.898 

28.999 

29-447 

29.805 


0 

207.07 
208.64 
209.87 
210-50 
211.27 ; 
211.50 J 
211.60 : 
212.55 : 
212.95 3 

. 



Boiling 
Point b) 
DeLuc' 
Rules. 



2o8.|4j 

208.84 



r'eigbt 
of fiaro. 
meter. 



Boiling 
Pohil by 
jObserra-l 



Inch. 

3 o-oo8 | 

30-207 



213.22I 

213.58 



Boiling 
JPmnt by 
iDeJLac’ 
Rules. 



30.489 214.15, 
30.763 214.37 
30.847 214.8a 



[30.847 

30-957 



214.83 

214.96, 



213- 47 

**3-79 

214- 23 
214.66I 

**4-79 

214.96 



of «PPri«>d»f the importance Obji?,. 

a oommittoe nf *'** P®“t* ®f ihormometers, appointed t>«ut m«d« 
” 8««‘lemen to consider of tlie best'"'**-®- 

into%b'i‘Sj**”"r** ‘hei*-rqmrtispubUsh?d.f‘?«f 

in the Phil. Trans, vol. ixvii, part ii. «t av “'“the.RoyJ 

ced s^UM r““ P»»‘ >*« pla-dT-l^f 

mirtTann ao^ofthe thermometers now^^«»«e/ 

u yet this does not produce any con-**"®*^ 

“thTS- ‘“i ‘'*®r «f ‘h* weaZ at 

to! ilv f"* an error of ij- in the position 

dlj^ ^ k* ‘"'-"J’ ““he ao error only oHialf a 
ter ®[9*“. aad of not m^ore thim a 

tW " •" toying the heat of hot liquors, 

ter""' he of mimh imi 

In ^justing ^ freeiing as well as the boiling point 
the quicksilver in the tube ought to be keptof 

Limdiad ^ * considerable distance from the ball the 
birlhlt to ^ *“ ‘"®h a beiKht above the 

.5. fr®” ‘h® 8»i®h,ii;el 

.^17 r„s ‘.rs; 



Sir George Shuckhorgb has also subjoined the folio.. 

‘h* “to of artists in .oo -tnir t inp 
the thermometer, both according to bis n.n ok ^ 
tions and those ofM. de W ^ " '*’*"*■ 
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The committee observe, that In trying the heat of 
liquors, care should be taken that the quicksilver in the 
tube of ihc thermometer be heated to the same degree 
as that in the ball ; or if this cannot he done conveni- 
ently, the observed heat should be corrected on that ac- 
count j for the manner of doing trhich, and a table cal- 
•tighi to be ciliated for this purpose, tve must refer to their excellent 
the wine Phil. Trans, vol. Ixvii. part li. art. 37. 

degree as AVith regard to the choice of tubes, they ought to he 
that in the exactly cylindrical. But though the diameter should 
ball. vary a little, it is easy to manage that matter In the 

The tubes proposed by the Abb^ Nollet by making a 

ought to small portion of the quicksilver, e. gr. as much as fills 
be cylindii- up an inch or half an inch, slide backward and forward 
oal and ca- J,| ij,e tube j and thus to find the proportions of all its 
« from thence to adjust the divisions to a 

Phy9. Exp. perfect equality. The capillary tubes 

are preferable to others, because they require smaller 
bulbs, and they are also more sensible, and less brittle. 
The most convenient size for common experiments has 
the internal diameter about the 40th or 53th of an 
inch, about nine inches long, and made of thin glass, 
tliat the rise and fall of the mercury may be better 
seen. 

The next thing to be considered, is of what number 
of degrees or divisions the scale ought to consist, and 

from what point It ought to commence. As the number 

scale ought of the divisions of the scale is an arbitrary matter, the 
tojic divi- scales which have been employed difl'er much from one 
another in this circumstance. Fahrenheit has made 180 
degrees between the freezing and boiling water point. 
Amontons made 73, and Sir Isaac Newton only 34. 
There Is, however, one general maxim, which ought to 
be observed : That sucfi an arithmetical number should 
be chosen as can easily be divided and subdivided, and 
that the number of divisions should he so great that 
there shall seldom be occasion for fractions. The num- 
l>er 80 chosen by Reaumur answers extremely well iu 
this respect, because it can be divided hv several figures 
without leaving a remainder *, but it is too small a num- 
ber : the consequence of which is, that the degrees are 
placed at too great a distance from one another, and 
fractions must therefore be often employed. We think, 
therefore, that 160 would have been a more convenient 
number. Fahrenheit’s number 180 is large enough, 
but when divided its quotient soon becomes an odd 
number. 

As to the point at which the scale ought to com- 
scale ought various opinions have been entertained. If we 

to com- knew the beginning or lowest degree of heat, all phi- 

mencc. iosophers would agree, that the lowest point of the ther- 

mometer ought to be fixed there j but we know neither 
the lowest nor the highest degrees of heat 5 we observe 
only the intermediate parts. All that we can do, then, 
is to begin it at some invariable point, to which thermo- 
meters made in different places may easily be adjusted. 
If possible too, it ought to be a point at which a natu- 
ral well-known body receives some remarkable change 
from the effects of heat or cold. Fahrenheit began hia 
scale at the point at which snow and salt congeal. Kip- 
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feelings, for it in what few can ever experience. There Thermo 
would be several great advantages gained, we allow, by meter, 
adopting the freezing point of mercury. It is the low- 
est degree of cold to which mercury can be applied Hsa 
measure ; and it w ould render unnecessary the use of 
the signs plus and minus, and the extension of the scale 
below c. But we object to it, that it is not a point 
well known j for few, comparatively speaking, who 
thermometers, can have an opportunity of seeing mer- 
cury congealed. As to the other advantage to be 
gained by adopting the freezing point of mercury, 
namely, the abolition of negative numbers, we do not 
think it would counterbalance the advantage, to be en- 
joyed by using a well-known point. Besides, it may he 
asked, Is there not a propriety in using negative num- 
bers to express the degree of cold, which is a negative 
thing ? Heat and cold we can only judge of by our feel- 
ings : the point then at ubieh the scale should com- 
mence, ought to be a point which cau form to us a 
standard of heat and cold 5 a point familiar to us from 
being one of the most remarkable that occurs in nature, 
and therefore a point to which vve can with most clear- 
ness and precision refer to in our minds on all occa- 
sions. This is the freezing point of water chosen by 
Sir Isaac Newton, which of all the general changes 
produced in nature by cold is the most remarkable. It 
is, therefore, the most convenient point, for the thermo- 
meters to be used in the temperate and frigid zones ; 
we may say over the globe, for even in the hottest 
countries of the torrid zone many of the mountains are 
perpetually covered with snow. 14 

I'he thcrmom('tei*s which are at present in most ge- Thermoac- 
neral use, are Fahrenheit’s, De I’lsle’s, Reaumur’s, andter»gcM- 
Celsius’s. Fahrenheit’s is used in Britain, De I’lsle’s 
in Russia, Reaumur’s and the thermometre centigrade 
in France, and Celsius’s, the same as the last named, in 
Sweden. They are all mercurial thermometers. lor 
their description and the method of comparing them to- 
gether, see Chemistry, N® 198 — 201. See also Plate 
DXXXIV. as 

As in meteorological observations it is necessary to . 
attend to the greatest rise and fall of the thermometer, 
attempts have been made to construct a thermometer 
which might register the greatest degree of heat, or 
greatest degree of cold, which took place during the ab-. afi 
sence of the observer. In 1757 Lord Charles 
dish presented to the Royal Society of London a 
niometcr in two different forms j the one contrived tOjjunnfflW- 
mark the greatest degree of heat, and the other thetei; 
greatest degree of cold. 

The first consists of a glass tube AB, fig. 3. with a cy- 
Itndrical bulb B at the lower end, and capillary at thel^ ^ 



top, over which there isfixed a glass ball C. The bulb and 
part of the tube are filled with mercury, the top of which 
shows the degrees of heat as usual. The upper part of 
the tube above the mercury is filled with spirit of wine; 
the ball C is also filled with the same liquor almost to 
the top of the capillary tube. When the mercury rises 
the spirit of wine is also raised, and falls into the ball C, 
which is so made that the liquor cannot return into the 



Newton Hales and^ r when the mercury sinks 5 consequently the height 

the freezing of the spirit of wine i"the ball, added to that in tha 
point ot water. The objection to 1 ahrenheit’a lowest tube, will give the ^atest degree of beat to which tlie 

thermometer has pointed since last observation. When 
a new observation is to be made, tbe instrument must he 

inclined 



point is, that it commences at an artificial cold never 
known in nature, and to which we cannot refer our 
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'Therme- Inclined till the liquor in the ball cover the end of the 
«eter. capillary tube. 

* - » In this thermometer it is evident that the mercury 

must be afiectcd by the weight and elasticity of the spi- 
rit of wine, and therefore it will not correspond to any 
ef the common mercurial thermometers. 

4- The thermometer for showing the greatest degree of 

cold is represented in fig. 4. by the crooked tube ABCD. 
This instrument is filled with spirit of wine, with tlie 
addition of as much mercury as is sufficient to fill both 
legs of the syphon, and about a fourth or fifth part of the 
hollow ball C. We are not told what the proportion of 
mercury was to that of spirit of wine. The degrees of 
heat are shown by tlie rise or fall of the mercury in the 
leg AB. The thermometer marks the greatest fall by 
means of the hollow ball C. When the mercury in 
the longer leg sinks by cold, that in the shorter will 
rise and run over into the ball C, from which it can- 



Mr Si*»i 
thermome- 
ter. 

Tig.s. 



Fig. 4. 



at 

Rather, 
ferd’i iher. 
aiOMeler. 



not return when the mercury subsides in the shorter 
and rises in the longer leg. The upper part of the 
shorter leg will therefore be filled with a column of 
spirits of a length proportional to the increase of heat j 
die bottom or lower surface of which, by means of a 
proper scale, will show how much the mercury has been 
lower than it is j which being subtracted from the pre- 
sent height will give the lowest point to which the mer- 
cury has fallen. That the thermometer may be fitted for 
a new observation, the mercury must be made to run 
back from the ball into the shorter leg, by inclining the 
tube and beating the ball. 

lu 1782 Mr Six proposed another self-registering 
thermometer. It is properly a spirit of wine thermome- 
ter, though mercury is also employed for supporting an 
index, a by fig. 5. is a thin tube of glass 16 inches long, 
«nd 1 ^tbs of an inch caliber : c de anA fg h are smaller 
tubes about -j^tb of an inch caliber. These three tubes 
are filled with highly rectified spirit of wine, except the 
space between d and g, which is filled with mercury. 
As the spirit of wine contracts or expands in the mid- 
die tube, the mercury falls or rises in the outside tubes. 
An index, such as that represented in fig. 6. is placed 
on the surface, within each of these tubes, so light as to 
float upon it. ^ is a small glass tube of an inch 
long, hermetically sealed at each end, and inclosing a 
piece of steel wire nearly of Its own length. At each 
end /, niy of this small tube, a short tube of black glass 
is fixed, of such a diameter as to pass freely up and down 
within either of the outside tubes of the thermometer 
ec or f h. From the upper end of the index is drawn a 
spring of glass to the fineness of a hair, and about 4lhs 
of.au inch long j which being placed a little oblique, 
presses lightly against the inner surface of the tube, and 
prevents the index from descending when the mercury 
descends. These indexes being inserted one into each 
of the outside tubes, it is easy to understand how they 
point out the greatest heat or cold that has happened in 
the observer’s absence. AVben the spirit of wine in the 
middle tube expands, it presses down the mercury in 
the tube // fy and consequently raises it in the lube e c ; 
consequently the index on the left band tube is left be- 
hind and marks the greatest cold, and the index in the 
right band tube rises and marks the greatest heat. 

In 1790 a paper was given In to the Royal Society of 
Edinburgh, describing two thermometers, newly invent- 
ed, by Br John Rutherford of Middle BaiiisU^ the one 



for registwing the highest and the other for registering Tlieraro- 
the lowest degree of heat to which the thermometer has meter, 
risen or fallen during the absence of the observer. An v— ' 

account of them may be found in the third volume of 
the Transactions of the Society. 

A new self- registering thermometer has been in- jvir Keith’s 
vented by Mr Keith of Ravelstone, which we consider therraome- 
as the most ingenious, simple, and perfect, of any which 
has hitherto appeared. Its simplicity is so great, that 
it requires only a very short description to make it in- 
telligible. 

AB, fig. 7. is a thin glass tube about 14 inches long Fig 7. 
and 4ths of an inch caliber, close or hermetically seal- 
ed at top. To the lower end, which is open, there is 
joined the crooked glass tube BF., seven inches long, 
and of an inch caliber, and open at top. The 

tube AB is filled with the strongest spirit of wine, and 
the tube BE with mercury. This is properly a spirit 
of wine thermometer, and the mercury is used merely 
to support a piece of ivory or glass, to which is affixed a 
wire for raising one index or depressing another, accord- 
ing as the mercury rises or falls. E is a small conical 
piece of ivory or glass, of such a weight as to float on 
the surface of the mercury. To the float is joined a 
wire called the float-wire^ which reaches upwards to K, 
where it terminates in a knee bent at right angles. The 
float-wire, by means of an eye at n, moves easily along 
the small harpsichord wire GK. LL are two indexes 
made of thin black oiled silk, which slide upwards or 
dowinvards with a force not more than two grains. The 
one placed above the knee points out the greatest rise, 
and the one placed below it points out the greatest fall, 
of the thermometer. 

When the instrument Is to be prepared for an obser- 
vation, both indexes are to he brought close to the knee 
II. It is evident, that when the mercury rises, the float 
and float- wire, which can be moved with the smallest 
force, will he pushed upwards till the mercury become 
stationary. As the knee of the float-wire moves up- 
wards, it will carry along with it the upper index L, 

When the mercury again subsides, it leaves tlie index 
at the highest point at which it was raised, for it will 
not descend by its own weight : As the raercui7 falls 
the float- wire does the : ame 5 it therefore brings along 
with it the lower index L, and continues to depress it 
till it again becomes stationary or ascend in the tube \ 
in which case it leaves the lower index behind it as it 
had formerly left llie upper. The scale to which the 
uniexes point is placed parallel to the slender harpsi- 
chord wire. It may he seen more distinctly in fig. 8. pig. 8. 
That the scale and indexes may not he injured by 
the wind and rain, a cylindrical glass cover, close at 
top, and made ko as exactly to fit the part G F, is placed 
over it. 

’The ingenious inventor has another improvement in 
contemplation, tvhicli, if upon trial it be found to an- 
swer, will make this llicvmometcr as perfect as can he 
desired, provided there do notarise some errors from the 
variable pressure of the atmosphere. He proposes to 
adapt clock-work to this thermometer, in such a way 
as to register with the utmost precision the degrees of 
heat am! cold for every month, day, and minute in the 
year. The principles on which this elockwork is to be 
formed we shall forbear to describe, hoping that the au- 
thorliimself, after hisexperiment has met with the success 
3 E 2 which 
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Thermo- whidi we ardently wisli, will favour the world with his 
meter. owr> account of it. 

^ “ The same ingenious gentleman has invented a self-re- 

gistering barometer, iipcm the same principles with the 
self registering thermometer. We have had the plea- 
mire of seeing botli ; and are convinced that they will 
fully gratify the wishes of all who are engaged in meteo- 
rological studies. He is also In expectation of being 
soon able to produce an air-thermometer fi-ee from the 
defects of those which were formerly made, as he has 
found out a way of preventing it from being affected by 
:^o the pressure of the atmosphere. 

* M. de JLuc has described the best method of con- 
structiiig a thermometer, fit fur determining the tempe- 
jociiu rature of the air, in the mensuration of heights liy the 
barometer. He has also hhmvn how to divide the scale 
oi a thermometer, so as to adapt it for astronomical pur- 
,, posort in the observation of refractions. 

Mr Caviillo Mr Cavallo, in 1 781, proposed the construction of a 
has pro- thermometrical barometer, which, by means of boiling 
Shtnnrme "light indicate the varimta gravity of the atmo- 

tr.c-t' baro- sphere, or the height of the barometer. But as he does 
meter. not say that the in'^trument has been tried with the de- 
sired success, we forbe ar to describe it. Those who wish 
to know his ideas respecting it may consult the Philoso- 
phical Transactions, vol. Ixxi. p. 524. 

The thermometers hitherto f’escribed are very limited 
in their extent ; they indeed point out to us the low’est 
degrees of heat which are commonly observed even in 
cold climates, but they by no means reach to those de- 
grees of heat which are very faiiVliar to ns. The mer- 
curial ihwmometer extends no farther than to 600 of 
Fahrenheit’s veale, the heat of boiling mercury y but we 
ye sumhat the heat of solid bodies, when heated to 
ignition, or till they emit light, far exceedt the heat of 
boiling mercury. 

^***‘’‘' Newton, 

thod It f S'"'"’ obstncles which ordin.rr 

extending "'‘"ds could not approach, attempted by an ingenious 
the scale ofcxperiment to extend the scale to any degree required, 
^e thermo- Haying hmted a mass of iron red hot, and exposed it 
^ to the cold air, be observed the time which elapsed till 

it became cold, or of the same temperature with the 
air 5 and when the heat so far decreased that he coold 
apply some known measure (as a thermometer) to it, 
he observed the degrees of heat lost in giv. n times 5 and 
thence drew the general conclusion, that the quantities 
of heat lost in given small spaces are al wars proportional 
to the heat remaining in the body, reckoning the heat 
to be the excess by which it is warmer than the ambient 
air. So that taking the number of minutes which it 
too'^ to cool after it came to a determined point in an 
"nthnietical profession, the decrements of the heat of 
the iron would be continually proportional. Having 
by this proportion found out the decrements of heat in a 
f ven time after it came to a known point, it was easy, 
by carrying upwards the same proportion to the begin- 
IT greatest heat which 

was rind k r? M »<■ Sir Isaac', 

Tin h(-it *’* inaccnnitc. 

p hrat of a cooling body does not decrease exactiv in 
pir portion to that which the body retains. As tlie re- 

.r*„7 t’T***”"’* 7 'h»t two kinds of 

proportion . ok place, an arithmetical as well as the 
Fom^trical proportion which Sir Isaac Newton bad 
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adopted ; namely, that the decrements of*hc.tt rrert Tberm^ 
partly proportional to the times (that is, that quantities meter, 
of hext are lost in equal times), as well as partly in Thermopjr- 
proportion to the remaining heat ^ and that if these two , ** 

are added together the nile will he .sufficiently accoratc. 

By the geometrical proportion which Sir Isaac Newton 
adopted he discovered the beat of metals red hot or in 
fusion. ^ 

This method, so snccessfiilly pursued by Sir Isaac, Mr Wed®, 
was sufficient to form a scale of high degrees of heat,wood’i 
but was not convenient for practical purposes. 
cordingly the late Mr Wedgwood invented a '^erymea^V 
simple thermometer which marks with much precision hL.h de.” 
the different degrees of ignition, from a dull red beat?re««f 
visible in the dark to the heat of an air-furnace. It 
consists of two rulers fixed upon a smooth fiat plate, a 
littia farther asunder at the one end tlian at the other, 
leaving an open longitudinal space between them. 

Small pieces of alnm and clay mixed together arc made 
of such a size as just to enter at the wide end ; and are 
heated along with the body whose heat we wish to de- 
termine. The earthy body contracts according to the 
degree of heat, so that when applied to the wide end of 
the gage, it will slide on towards the narrow end, less 
or more according to the degree of heat- to which it has 
been exposed. 3$ 

ABCD, fig. 9. is a smooth flat plate ; and F.F anddcscribtk 
GH two rulers or flat pieces, a quarter of an inch thick, 
fixed flat upon the plate, with the sides that are towards 
one another made perfectly true, a little farther asunr 
der at one end EG than at the other end FH : thus 
they include between them a long converging canal, 
which is divided on one side into a number of small 
equal parts, and which may he considered a.s perform- 
ing the offices both of the tube and scale of the com- ^ 
mon thermometer. It is obvious, that if a body, ^opkHompii* 
adjusted as to fit exactly at the wider end of this canal, w/ TVffla- 
he afterwards diroTnished in its bulk by fire, as the ther- 
mometer pieces are, it will then pass further in the ca- 
nal, and more and more so according as the diminotion 
is greater ; and conversely, that if a body, so adjusted 
as to pass on to the narrow end, be afterwards expanded 
by fire, as is the case with metals, and applied in that 
expanded state to the scale, it will not pass so far } and 
that the divisions on the side will be the measures of 
the expansions of the one, as of the contractions of ffit 
other, reckoning in both cases from that point to which 
the body was adjusted at first. 

I is the body whose alteration of balk is thus to be 
measured. This is to be gently poshed or slid along to- 
wards the end FH, till it is stopped by the convergiug 
sides of the canal. See CHEMISTRY, N* 1412. 

A very ingenious application of Fahrenheit’s ther- 
mometer has been made by Mrs Lovi, glass-blower in 
Edinburgh, for ascertaining the temperature of compost 
dunghills, for regulating the temperature of hot-bros, 
and observing the changes of temperature in com and 
haystacks when they are put up damp. This maybe 
called an agricultural thermometer, and has been found 
of great use for the above purposes. 

THERMOPYLi^, in Ancient Geography^ a nar- 
row pass or defile, between the Sinus Maliacns oR 
the east, and a steep branch of Mount Octa, co- 
verod with unpassable wood.-*, on the west *, leading 
from Thessaly to Locris and. Boeotia. inonn- 

taifl^. 
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ftcnnopy- clividv Greece in the middle, in the some manner 
I» as the Apennine does Italy } forming one oontioaed 
ridcfe from Lencate on tlie west .to the sea on the east, 

^ with thickets and rocks interspersed. The valley is of 

small breadth, and completely occupied by a marsh, 

through whi^cl. it is impoosible for hone or foot to po- where churoof this iii uw t h is re! 

netnite. Through the, middle of this marsh a paved commended by Hippocrates* io place of a roacliiiie £or* 
Foad was made by the Greeks, winch still remains, and 1.s.eliievinr* a .el. _ • IJ • rws. 

el *1 i ^ r» m. . ’ 



tiwp. from! vUhigc to village im a waggon, (Vom • which Tbei^ 
they performed their pieces. AlcesUa was the first H 
tragedy, they performed at Albeos, 536 B. C. See Tbmurgjr. 
Theatre. . ^ 

THESSALIAN chafr, so called from Thessaly, 



affords the only path to Greece from Thessaly. The 
Thermae or hot springs, from which the place had its 
name, arc near the narrowest part of the pass ; and 
their temperalnre was found by Dr Clarke to hem®. 
At the south entrance of the defile is a small eminence, 
on which Dr Clarke found a tumulus, with the remains 
of Ji massive pedestal of red breccia much time-worn, 
and evidently the tomb of the 300 Spartans, to whose 
immortal memories this monument was consecrated. 
The rising ground on which the monument stands is 

1. I .IL O . r ti m. . - . 



reducing a recent luxation of the shoulder bone. The 
hack of this chair is perpendicular to the seat, as Galen 
tells us ) by which construction it is distinguished and 
nccommodated to the operation. 

THESSALY, n country of Greece, whose bounda* 
ries have been difilerent at difiereot periods. Properly 
speaking, Thessaly was bounded on the south by the- 
southern parts- of Greece, or Graeoia Propria ; east, by- 
the i^gean ; north, by Macedonia aiid Mygdonia ; and 
west, by Illyricuro and Epirus. It was generally di- 
vid^ into four separate provinces, Tbessaliotis, Pelas- 



*t ^ Z "Vo r .. iwiu I uui separaie provinces, x nessaiiotis, refas- 

the spot where the Spartans fell. The remains of the * giotis, Istieeotis, and Phthiotis, to which some add Mag- 
wall which shut on the nass are also vet visihli*. Fnr nesiii. fi kna kmmn 11..J jp- • n * 



wall which shut up the pass are also yet visible. For 
an account of the battle of Thermopyl®, see Sparta. 

THESEA, in antiquity, feasts celebrated by the A- 
theoians in honour of Theseus, consisting of sports and 
games, with mirth and banquets. Such as were poor 
and unable to contribute to them were entertained at 
the public expence. 

THESEUS, a famous hero of antiquity, ranked 
among the demigods, whose history is fabulous. He 
was the reputed son of JEgPun king of Athens. He 
threw Sciron, a cruel robber, down a precipice ; fasten- 
ed Procrustes tyrant of Attica to a bending pine, which 



nesia. It has been severally called /Emomoy Pelas^- 
cvmy ArgoSy Hellasy Argeioy Dtyopisy Pela^y Pyr^ 
&c. The name of Thessaly is derived 
Thessalus, one of its monarchs. Thessaly is famoos 
a deluge which happened there in the age of Deocahonv . 
Us mountains and cities are also celebrated, such as 
Olympus, Pelion, Ossa. Larissa, &c. The Argonauts 
were partly natives of Thessaly, The inhabitants of the 
country passed for a treacherous nation, so that false mo-- 
was called Thessalian coiuy and a perfidious action a.- 
T^ssalian deceit, Thessaly was originally governed by> 
kings, till it became subject to the Macedonian mo- 

^ I » II . . . 



V . 1 : , piiic, wnicu nil ii uecame subject to the Macedonian mo- 

kr»t"in thTuh T •''® Minotour norebs. The cavalry was universally esteemed, and the 

kept in the lAbyrintli by ICinf? Minos« in Crete t stnA oennle «iirv»r«fit>ijaiae i a« ai. _ 
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kept m the labyrinth by King Minos, in Crete 5 and 
by the assistonce of that prince’s daughter, Ariadne, 
who gave him a clue, escaped out of that labyrinth, 
and sailed with his deliverer to the isle ofNaxos, where 
he had the ingratitude to leave her. 

Theseus afterwards overcame the Centaurs, subdued 
the Thebans, and defeated the Amazons. He assisted 
his friend Pirithous in his expedition to the infernal re- 
gons to carry off Proserpine ; but was imprisoned hv 
Pinto, till he was released by Hercules. Hfe is also said 
^ have established the Isthmian games, in honour of 
Neptune 5 to have united the twelve cities of Attica : 
and to have founded a republic there, 1236 B.C, Some 
time after, taking a voyage into Epirus, he was seized 
by Aidonus king of the Molossians ; meanwhile Me- 
neslheus rendered himself master of Athens. But at 
length Theseus being released from prison, retired to 
Scyros, where King Lycomedes caused him to be 
thrown from the top of a rock. Theseus had several 
wives ; the first of whom was Helena the daughter of 
Tyndarus ; the second, Hypolita queen of the Aina- 
20ns ; and the last, Phedra sister to Ariadne, who pu- 
nished him for his infidelity to her sister, by her inces- 
tuous passion for his son Hippolitus. 

THESIS, a general ^ition whlck a person- advan- 
ces, and offers to maintain. In taking degree.s in uni- 
Teraities, the candidates are generally obliged to write, 
a thesis, which they must afterwards defend. 

'PiTirorTTikj- -TV 
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people were superstitious and addicted to the study of 
magic and incantations. See Lucan, lib. vi. ver. 438, 
&r. ; Dionys. 219 j Curt, lib. iii, cap. 2. } JEliany Var. 
Hist, lib. ill. cap. I j Paus, lib.iv. cap: 36. lih.x. cap. r. : 
Meloy lib. ii. cap. 3'. j Justin, lib. vii. cap. 6. j Diotl, iv. 

Thessaly is now called Janna, a province of Euro- 
p-an Turkey, bounded by Macedonia on the north, by 
the Archipelago on the ca^t, by Achaia or Livadia on 
the south, and by Epirus on the west. 

THETIS, in Pagan mythology, the wife ofOcea* 
nos, and the mother of Nercus and Doris, who were 
ma«ried .to each other ^ and from this marriage spninu 
the- nymphs of the earth and sea. Among the sea 
nymphs there was one named Thetis the Younger, who 
excelled all the rest in beauty, and for whom Jupiter 
conceived such a passion, that he resolved to espouse 
her : hut being informed by the Destinies that she 
would bring forth a son who would rise above his father 
he married her to Pelcus. To their no ptials all the 
gods and godde«ses were invited except Discord, who, 
to be revenged for this eontempt^ threw a golden apple 
into the assembly, on which was engraven, ^ the Fair^ 
Juno, Pallas, and Venus, disputed for this apple 1 
but Pans being cho>en to decide the difference, adjudge 
^ It to Venus. From this marriage of Thetis and Pe- 
leus sprung Achilles. 

THEURGY, a name whiefr the anoiente* 

gave t^that sawd part of magic, which we sometimes: 



T'MircrfTAC W r* uruHfi. sacreo part ot magic- 1 

THESIUM, Base Fluellin ; a genus of plants- call while magic, or the white art 

iSr 
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mt representer of tragedy at Athens. He earned his traordinary and supernatural things, by, invoking the 



Digitized by 



Google 




THE [406] THO 



T1te«r|7 mdies i»f God, saints, angels, &c« Accordinglj, tbose 
I wlio have written of magic in general, diri^ it into 
, . three parts : the first wbcraf is called theurgy^ as ope- 

rating bj divine or celestial means \ the secmid natural 
magicy performed bj the powers of natore; and the 
third, comprehending necromancyy sorcery^ and wilch- 
croft or magic, performed by the assistance of demons 
or departed men. See Magic. 

THIBET. See Tibet. 

THIGH. See Akatomt, N® 58. 

THINKING, a general nante for an act or opera- 
tion of the mind. See Metaphysics. 

THIRLAGE. See Law, N» clxi. 12—18. 

THIRST, an nneasy sensation arising from a defi- 
ciency of the saliva to moisten the inward parts of the 
mouth. Hence arises a strong desire for drink ; and 
thirst is a symptom generally attending fevers of all 
kinds. — Thirst is best allayed by acids, water kept a 
while in the month, then spit oat, and repeated as re- 
quired ; a pit of bread cbewcd with a little water, 
which Utter may be gradually swallowed ; if the person 
is very hot, brandy is the best for holding in the mouth, 
but should be spit out again : except in fevers, large 
draughts of cold water are hurtful. 

Preservation against Hunger and Tbimst. See 
Hunger. 



THISTLE, a name applied to different genera and 
species of plants belonging chiefly to the syngenesia 
class. See Carduus, O.vopordom, Serratula, Sox- 
CHCS, and al*« Dipsacus, Botany Index. 

Order of the Thmstle, or of St Andrew, a miliUry 
order of knighthood in Scotland, the rise and institution 
of which is variously related by different authors. Les- 
ley bishop of Ross reports, that the night before the 
battle between Atbeistan king of Northumberland and 
Hungos king of the Piets, a bright cross, in form of 
that whereon St Andrew (the tutelar saint of Scotland) 
suffered martyrdom, appeared to Hungos ; who having 
gained the victory, ever after bore the figure of that 
cross on bis banners. Others assert, that . 4 chaius king 
of Scotland first instituted this order, after having made 
the famous league oSeosive and defensive with Charle- 
magne king of France. But although the thistle bad 
been acknowledged as the symbol of the kingdom of 
Scotland from the reign of A^ius, yet some refer the 
beginning of this order to Charles Vlf. of France. 
Others j^ace the foundation of it as low as the year 

1 50D. ^ 

The chief and principal ensign is a gold collar com- 
posed of thistles and sprigs of rue interlinked with amu- 
leu of g.j|d, having pendent thereto the image of St 
Andrew with his cross, and the motto. Nemo me im- 
TCNE lacesset. “ No body shall provoke roe with 
imponity.” 



The ordinary Or common ensign worn bv the kni«rhl 
u a ^ of fmr siWer poinU, and orer ibem a cwn Vu 
eJe bordered and lettered with goM. enuiniog th 
aa.d mono, and in the centre is a thistle ; all which i 
«Dbroidered on their left breast, and worn with the co 
lar, inth a frreen nbbaod over the left shonlder, an 
b^bt onder the nght arm ; pendent thereto is tl 
^ of St Andrew with bis cross, in a pnrple rob, 
^hin an oval of gold enamelled vert, with the fonm 

^n^.’ ‘'•7 encircled in the sam 

naancr, % thistle crowned. 
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About the time of the Reformation, this order wai 
dropped, till James IL of Great Britain resumed it, by q 
creating eight knigbts. The Revolution unsettled it Tkonu. 
again j anff it lay neglected, till Queen Anne, in 1703,'“"^ ^ 
restored it to the ^imitive design, of twelve knigbu of 
St Andrew. 

THLAPSI, Bastard-cress, or AIithridate-Mu>- 
tord ; a genus of plants belonging to the class of tetn- 
dynamia. See Botant Index. 

THOLOUSEl. See Toulouse. 

THOMJEANS, Thomists. See Christiiss of 
St Thomas. 

THOMAS Aquinas. See Aquinas. 

St Thomases Hay, a festival of the Christian church, 
observed on Dec. 21. in commemoration of St Thomas 
the apostle. 

St Thomas of Canterbury'* s Hay, a festival of the 
Romish church, obs^'rved on Dec. 29. in memory of 
Thomas Becket archbishop of Canterbury, who was 
murdered, or as the Romanists say, martyred, in the 
reign of King Henry II. 

Thomas the Reymour, called also Thomas Lermtmi 
and Thomas of Trceldon, was bom at Eiceldon, or 
EarUtou, a village near Melrose in Tweeddale, in what 
year is uncertain , but he was an old man when Edward 
I. was carrying on War in Scotland. 

The character of Lermont as a prophet, and which 
was common to him wilh Linus, Orpheus, and other 
early poets in many countries, arose, if we may believe 
Mackenyie in his Lives of Scottish Writers, from ha 
having conferences wilh Eliza, a non and prophetess at 
Haddington. Lermont put her predictions into verse, 
and thus came in for his share of the prophetic spirit. 

None of these ancient prophecies now remain ; but thepg,j^«s’i 
following, vrliich pretends to be one of them, i> given */ 
from a manuscript of the time of Edward I. or II. TheSc®^ 
countes-i of Dunbar is the lady famous for the defence^ 
of her castle against the English. Her proper title was 
Countess of March ; but it was common in ihe^c times 
to St vie a ooliieman from his chief residence, Thus Gil- 
bert Strongbow, earl of Pembroke, is called Karl <f 
Strtgvi/^ from his residence at Striguil castle, near Chep- 
stow, Monmouthshire, &c. 

La Countesse de Donbar demende a Thomas de Ksx" 
doL'ne, €:v[:nt la guere (PEsccce prendreit fyn. K ^ 
la repoundy, et cyt — 

M ben mao as mad a kyng of a capped mon. 

When mon is levere other owns thyng than is owen. 

When ionde thouys forest, and forest ys feldc. 

When hares kendles olbe bersten. 

M ben \\ yt and Wille wrrres togtdere. 

When moD makes stables of kyrkes j and steles castle* 
wyih styes. 

When Rukesbourh nys no hargh j ant market is at 
Forwyleyc. 

W^hen the aide is gan, and the newe is come that 
douc noht, 

Mhen Bamboorne ys donged with detle men. 

When men ledes men in ropes to buyea ant to seUen. 

When a quarter of whatv wbete is chaunged for a 
coll of ten markes. 

When prude prikes, ant pees is levd in priscun. 

MThen a Scot ne may hym bude ase hare in form*, 
that the Englysh ne shall bvm fyode. 

^ ^ When 
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Thomu “When ryht ant wrong astente the togederc. 

D When laddes weddetu loredies, 

Thuiiwoii. 'When Scottes fleii so faste, that for faute of ship, by 
flrouneth lieniselve. 

When shal this be ? 

Nouther in thyne tyme, ne in myne. 

Ah comen, ant gone, 

Witliinne twenty wynter ant on. 

Ill fact, tlie prophecies of Lcrmont appear to have 
been merely traditional j nay, it seems doubtful if he 
ever pretended to such folly, notwithstanding Mac- 
kenyie’s story of Eliza. The reverence of the people 
for a learned and respectable character seems to have 
been the sole foundation of Thomas’s claim to prophecy. 
15 ut, in the i6lh century, prophecies were made, and 
ascribed to him, as well as others given to Bede, Mer- 
lin, &c. (a). They were printed at Edinburgh, 16155 
reprinted 1680, and 1742. 

THOM ISM. See Aquinas. 

THOMSON, James, an excellent British poet, the 
son- of a Scotch divine, was born in the shire of Rox- 
burgh in 1700, and was educated in the university of 
Edinburgh with a view to the ministry. But his ge- 
nius inclining him to the study of poetry, which he 
BOOH found would be incompatible with that of theology, 
or at least might prevent his being provided for in 
* tliat way in his own country, he relinquished his views 
of engaging in the sacred function, and repaired to 
London in consequence of some encouragement which 
be had received from a lady of quality there, a friend 
of his mother. 

The reception he met with wherever he was Intro- 
duced, emboldened him to risk the publication of his 
excellent poem on Winter. — This piece was published 
in 17265 and from the universal applause it met with, 
Mr Thomson’s acquaintance was courted by people of 
the first taste and fashion. But the chief advantage 
which it procured him was the acquaintance of Dr 
Bundle, afterward bishop of Derry, who introduced 
bim to the late lord chancellor Talbot 5 and some yeara 
after, when the eldest son of that nobleman was to make 
bis tour on the continent, Mr Thomson was chosen as 
a proper companion for him. The expectations which 
liis Winter had raised, were fully satisfied by the suc- 
cessive publications of the other seasons 5 of Summer, 
in the year 17275 of Spring, in the folloiving year; and 
of Autumn, in a quarto edition of bis work.s, in 1730. 
Beside the Seasons, and his tragedy of Sophonisba, 
written and acted with applause in the year 1729, he 
bad, in 1727, published his poem to the memory of 
Sir Isaac Newton, with an account of his chief dU- 
ooveries 5 in which he was assisted by his friend Mr 
Gray, a gentleman well versed in the Newtonian phi- 
losophy, That same year the resentment of our mer- 
chants, for the interruption of their trade by the Spa- 
niards in America, running very high, Mr Thomson 
zealously took part in it, and wrote his Britannia, to 
rouse the nation to revenge. 



With the honourable Charles Talbot, our author vi- Tkomson. 
sited most of the courts in Europe, and returned with ‘ 
his views greatly enlarged 5 not only of exterior nature 
and the works of art, but of human life and manners, 
and of the constitution and policy of the several states, 
their connections, and their religious institutions. How 
particular and judicious his observations were, we see in 
his poem of Liberty, begun soon after his return to 
England. We see at the same time to what a high 
pitch his care of bis country was i*aised, by the com- 
parisons he had all along been making of our happy go- 
vernment with those of other nations. To inspire his 
fellow-subjects with the like sentiments, and show them 
by what means the precious freedom we enjoy may be 
preserved, and how it may be abused or lost, he employ 
ed two years in composing that noble work, upon which 
be valued himself more than upon all his other writings 
On his return to England with Mr Talbot (who soon 
after died), the chancellor made him his secretary of 
briefs 5 a place of little attendance, suiting his retired 
indolent way of life, and equal to all his wants. From 
this office be was removed, when death, not long after, 
deprived him of his noble patron. He then found him- 
self reduced to a state of precarious dependence. In 
this situation, having created some few debts, and his cre- 
ditors finding that he had no longer any certain support, 
became inexorable 5 and imagined by confinement ta 
force that from his friends, which his modesty would 
not permit him to ask. One of these occasions furnish- 
ed Quin, the celebrated actor, with an opportunity of 
displaying the natural goodness of his heart, and the dis- 
interestedness of his ^iendship. Hearing that Thom- 
son was confined in a spunging bouse for a debt of 
about 70I. be repaired to the place 5 and, having inqui- 
red for him, was introduced to the bard. Thomson was 
a good deal disconcerted at seeing Quin, as he had al- 
ways taken pains to conceal his wants 5 and the more 
so, as Quin told him he was come to sup with him. 

His anxiety upon this bead was however removed, upon 
Quin’s informing him, that, as he supposed it would 
have been inconvenient to have bad the supper dressed 
in the place they were in^ he had ordered it from an 
a4ljacent tavern 5 and, as a prelude, half a dozen of 
claret was introduced. Supper being over, and the 
bottle circulating pretty briskly. Quin said, “ It is time 
now we should, balance accounts.” This astonished 
Thomson, who imagined he bad some demand upon him; 
but Quin perceiving it, continued, “ Mr Thomson, tba 
pleasure I have had in perusing your works I cannot 
estimate at less than a hundred pounds, and I insist up- 
on now acquitting the debt.” On saying this, he pot - 
down a note of that value, and took bis leave, without 
waiting for a reply. 

The profits arising from his works were not inconsider- 
able 5 his tragedy of Agamemnon, acted in 1738, yield- 
ed a good sum. But his chief dependence was upon 
the prince of Wales, who- settled on him a handsome 
allowance, and honoured bim with many marks of par- 
ticular favour. Notwithstanding this, however, he 

was 



(a) Sibllla and Banister Anglicus are mentione<l in the time of Edward IV. (MSS. Cot. Dorn. A. IX.). A • 
long Latin prophecy of Bridlington -is there given. Waldliave and^Eltraine seem also English prophets. In tba c 
whole collection, therefore, Thomas is the only SeoHtsk* one.* 
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Tbomsoa. refused a licence for bis tragedy of Ednrard and 
‘"“’V ■' £teonora, -which be bad prepared for the stage in the 

year 1 736, for some political reasons. Mr Thomson’s 
next pe^ormance was tbe hiasqoe of Alfred, written 
in the year 1740 jointly with Mr Mallet, by the com- 
rnand of the prince of Wales, for tbe entertainment of 
bis royal bigbness’s court at Clifden, his summer resi- 
dence. 

Mr Tboi^n’s poem, entitled tbe Castle of Indo- 
lence, was his last work published by himself; his tra- 
gedy of Coriolanus being only prepared for the theatre, 
when a fatal accident robbed the world of one of the best 
of men and best of poets. He wonid commonly walk 
the distance between London and Richmond (where be 
lived) with any acquainUnce that offered, with whom 
he might chat and rest himself, or perliaps dine by the 
way. One summer evening being alone in his walk 
from town to Hammersmith, he had over-heated him- 
self, and in that condition imprudently took a boat to 
wry him to Kew ; apprehending no bad consequence 
from tbe chill air on the river, which his walk to his 
honse, towards the upper end of Kew-lane, bad always 
hitherto prevented. Bat now tbe cold bad so seiz^ 
him, that the next day be was in a high fever. This, 
however, by the use of proper medicines, was removed, 
so ttot be was thought out of danger; till tbe fine 
weather having tempted him to expose himself once 
more to the evening dews, Jiis fever returned with 
violence, and whh such symptoms as left no hopes of 
a cure. His death happened 00 the 27th of August 

hib IWison 4 iad improved his taste upon tbe finest 
ongioals, ancient and modem. Tlie antumn was bis 
favoorite sea»n far poetical composition, and tbe deep 
«l«ce of the night he ^monly chose for his studies. 
AM amusement of bis leisure boiira were civil and natu- 
ral histmy, voyages, and the best relations of travellers. 
Ihoo^ Iw iwrformed on no instrument, he was passio^. 
ately food of music, and would sometimes listen a full 
boi^t his window to the nightingales in Richrooud 
gardms; nor was his taste less exquisite in the arts of 
pwntiog, sculpture, and architecture. As for tbe more 
drstiDgnisbing qaaJities of his mind and heart, they best 
appear m his writings. There his devotion to the Su- 
pwne Being, his love of mankind, of his country, and 

T»ge 5 !»• ln«J.niM8 of ho«rt 
W 80 mAomiti, that it took io «ven <tiie hnite cr..- 
tion. It M Dot kDown, tkat tbroagh his wbole life he 
ever gave anv person a moment’s pain, either by bis 
writings or othen^. He took no part in tlie political 
therefore respected and 

did not fail of their doe reward ; tbe applattse of the 
PJ^^ded idl bisprodactioos, and hU^nd* hived 
him mth an eothiniastic avdonr. 

oaTiil'^' I>r JohiMKin), he k entitled t. 

^ o f eayeteing;^ thoughts, is original. H» 
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the eye that distingaishes, in every thing represented to 
its view, whatever there is on which imaginatioo can de- g 
light to be detained, and with a mind that at once com- norninS. 
prebends the vast, and attends to the minute. Tbe » ~ 
reader of the Seasons wonders that be never saw before 
what Thomson shews him, and that be never yet has felt 
what Thomson impresses.” 

His testamentary executors were the lord Lyttelton, 
whose care of our poet’s fortune and fame ceased not 
with his life ; and Mr Mitchell, a gentleman equally 
noted for tbe truth and constancy of his private friend- 
ship, and for his address and spirit as a public minister. 

By their united interests, the orphan play of Coriolamu 
was brought on the stage to tlw best advantage ; from 
the profits of which, a^ tbe mIc of manuscripts and 
other effects, a baodsome sum was remitted to his sisters. 

His remains were deposited in the church of Bicbmoad, 
under a pbiu stone, without any inscription. A hand- 
some monoment was erected to him io Westminster 
abbey in the year 1762, the charge of which was de- 
fray^ by the profits arising from a splendid edition of 
sll bis works in 4to ; Mr Millar tbe bookseller, who 
bad purchased all Mr Thomson’s copies, giving up his 
property on this grateful occasion. A monuiKnt has 
also been erected to him at tbe place of his birth. 

THOB, the eldest and bravest of the sons of Odin 
and Frea, was, after his parents, the greatest god of the 
Saxons and Danes while they continued heathens. They Be^*» 
believed, that Thor reigned over all the aerial regions, 
which composed his immense palace, consisting of 540^”^^^- 
halls; that be launched tbe thonder, pointed the light- pgi^jr. 
ning, and directed the meteors, winds, and storms. To 
him th^ addressed their prayers for favonrable winds, 
refresh mg rains, and fruitful seasons ; and to him the 
fifth day of the week, which stHI bears his name, wai 
consecrated. 

THORAX. See Anatom T. 

White or Haw THORN. See Cratagus^ Bo- 
tany Index. 

Thorn, a town of Poland, in Regal Pmssia, and in 
the palatimte of Culm. It was formerly a Hanseatic 
town, hot is now subject to Prussia ; it is large and 
well fortified. Copernicus, the celebrated discoverer of 
tJie true system of tbe universe, was boin here in 1472. 

It is seat^ on the Vistnla, and contains 10,000 inha- 
bitants. E. Long. 18. 30. N. Lat. 52. 55. * 

THORNBACK. See Raia, IcHTHTOiiOGT Index. . 

iHORNHIL^ Sir James, an eminem Edglisb pfijit ri 
painter, was born in DorsetsbBre in 1676, of an ancient 
family ; hut was constrained to apply to Some pndession 
by the distresses of bis father, who -bad beenTeduced to 
tlie ne^rity of selling bis family estate. His inclina- 
tion directed him to tbe art of painting ; and on hit 
areival at liondonilie 'applied to his uncle, tbe famous 
•w Sydenham, who enabled him to proceed in the study 
of the art under the direction of a painter who was nCt 
rery eminent . However, the genius of Thornhill made 
ample .amends few tbe iasufiiciency of his instructor, and 
by a happy application of his talentt he made so grsat 
a progress, that be gradually rose to the highest repute- 

^ His genius was well adapted to historical and allegp- 
3 >ieal coiBposUioiw ; he possessed a frrtUeand fine ifuren- 
1 ion ; and he s^tched his thoughts with great ease, 
fmedoni, and ^riL .He cxceUid also equally in por- 
trait. 
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1*konilinl trait, ^lerspeclive, and architecture ; shewed an excel- 
II lent taste for design, and liad a free and firm pencil. 
. *^hrace. fortunate as to have studied at Rome 

' and Venice, to acquire greater correctness at the one, 
and a more exact knowledge of the perfection of colour- 
ing at the other, no artist among the moderns might 
perhaps have been his superior. Nevertheless, he was 
so eminent in many parts of his profession, that he must 
for ever be ranked among the best painters of his time 5 
and bis performances in the dome of St Paul’s church 
at London, in the hospital at Greenwich, and at Hamp- 
ton-court, are such public proofs of his merit as will con- 
vey his name to posterity with great honour. 

This painter lived in general esteem 5 he enriched 
himself by the excellence of his works j was appointed 
state-painter to Queen Anne, from whom he received 
the honour of knighthood j had the singular satisfaction 
to repurchase his family estate ; and was so much di- 
stinguished as to be elected one of the members of par- 
liament. He died in 1732. 

THOROUGH-WAX, in Botany, See Bupleurum. 

THOTH, or Theut, (called by the Phoenicians 
Taautf by the Greeks Hermes^ and by the Romans 
Mercvry)f was a Phoenician of very superior talents, 
and one of the civilizers of mankind. He was prime 
minister to Osiris, whom, after his death, he deified y 
and he was himself deified by his countrymen the 
Egyptians, for the benefits that he had rendered to the 
human race. See Mercury, Mythology, N® 34. 
and Polytheism, N° 18. 

THOUGHT, a general name for all the ideas con- 
sequent on the Operations of the mind, and even on the 
operations themselves. See Metaphysics. 

Thought, in composition. See Oratory, Part L 
and II. 

THOUINIA, a genus of plants belonging to the 
class of diandria, and order of monogynia. See Bo- 
tany Index, 

THRACE, a country very frequently mentioned by 
the Greek and Latin writers, deriving its name, ac- 
cording to Josephus, from Tiras one of the sons of Ja- 
pbet. It was bounded on the north by Mount Hsemus; 
on the south, by the ^gean sea^ on the west, by Ma- 
Cedon and the river Strymon ^ and on the east, by the 
Euxine sea, the Hellespont, and tbe Propontis. — ^The 
Thracian Chersonesus is a peninsula inclosed on the 
south by the ^gean sea, on the west by the gulf of 
Melas, and on the east by the Hellespont being join- 
ed on the north to the continent by a neck of land 
about 37 furlongs broad. The inland parts of Thrace 
are very cold and barren, the snow lying on the moun- 
tains the greatest part of the year ; but the maritime 
provinces are productive of all sorts of grain and neces- 
saries for life ; and withal so pleasant, that Mela com- 
pares them to the most fruitful and agreeable countries 
of Asia. 

The ancient Thracians were deemed a brave and 
warlike nation, but of a cruel and savage temper ; be- 
ing, according to the Greek writers, strangers to all hu- 
manity and good nature. It was to the Thracians, 
however, that the Greeks were chiefly indebted for the 
polite arts that flourished among them *, for Orphscus, 
Linus, Musseus, Thamyris, and Eumolpus, all Thra- 
cians, were the first, as Eustathius informs us, who 
charmed the inhabitants of Greeqe with their eloquence 
VoL. XX. Part II. f 



and melody, and persuaded them to exchange their Thmcc. 
fierceness for a sociable life and peaceful manners , nay,Thraftbuig. 
great part of Greece was anciently peopled by Thra- * ' 
cians. Tereus, a Thracian, governed at Daulis in Plio- 
cis, where the tragical story of Philomela and Progne 
was acted. From thence a body of Thracians passed 
over to Euboea, and possessed themselves of that island. 

Of tlie same nation were the Aones, Tembices, and 
Hyanthians, who made themselves masters of Boeotia ^ 
and great part of Attica itself was inhabited by Thra- 
cians, under the command of the celebrated Eumolpus'. 

It is not, therefore, without the utmost ingratitude and 
injustice that the Greeks style them Barbarians, sinco 
to them chiefly they were indebted both for the peo^ 
pling and polishing of their country. 

Thrace was anciently divided into a number of petty 
states, which were first subdued by Philip of Macedon, 

On the decline of the Macedonian empire, the country 
fell under the power of the Romans. It continued un- 
der subjection to them till the irruption of the Turks, 
in whose hands it still remains. 

-THRASHING, in Agricultvre, the operation by 
which corn is separated from the straw.^ This opera- 
tion is performed in a variety of ways, sometimes by the 
feet of animals, sometimes by a flail* and sometimes by 
a machine. 

The most ancient method of separating the corn from 
the straw was by the hoofs of cattle or horses. This 
was practised by the Israelites, as %ve find from the 
books of Moses ) it was also common among the Greeks 
and Romans*. Flails and thrashing machines were al- * Ploof, 
so not uncommon among these nations t. The flail 
which was used by the Remans, called haculus, fastis, j.. 

or pertica, was probably nothing more than a cudgel or 132. Cot. ii. 
pole. The thrashing machine, which was called tnbula zi. TibtUl. 
or tribulum, and sometimes tra?ia, was a kind of sledge i* 5* V* 
made of boards joined together, and loaded with stone or ^ Iff***!* 
iron. Horses were yoked io this machine, and a man was ^ll. 
seated upon it to drive them over the sheaves of corn. xx. 49-. 

Difierent methods are employed in diflerent countries 
for separating the com from the stalk. In the greatest 
part of France .the flail is used ; but in the southern 
districts it is generally peiforraed by the feet of animals. 

Animals are also used for the same purpose in Spain, in 
Italy, in the Morea, in the Canaries, in China, and in the 
vicinity of Canton, where the flail is also sometimes used. 

It appears that in hotxlimates the grains do not adhere 
so firmly to the stalk as in cold countries, and therefore 
may be more easily separated. This will explain the 
reason why animals are so frequently employed in hot 
countries for treading out the corn j whereas in cold 
climates we know they are seldom tried, and have no 
reason to suppose thst they would answer the purpose. 

In the Isle of France in Africa, rice and wheat are 
, thrashed with poles, and maize with sticks ; for it has 
not been possible to teach the negroes the use of the 
flail. 



The animals used for treading out com are, oxen, 
cows, horses, mules, and even asses when the quantity 
is not great. The operation is performed in this man- 
ner: The sheaves, after being opened, are spread in 
such a manner that the ears of the corn are laid as 
much uppermost as possible, and a man, standing in the 
centre, holds the halters of the cattle, which are made 
to trot round as in a manege whilst Qther men with 

3 F fork^ 
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Thrashing, forks shake tlie straw iip from time to time, and the 
cattle are trotted over it again and again till they have 
beaten out all the grain. This method is expeditious 
enough ; but besides bruising a considerable quantity of 
cum, it requires a great many cattle, and injures the 
legs of the horses and mules, which are preferred before 
cows and oxen for this work. 

I'he flail is undoubtedly a much better instrument for 
thrashing corn than the feet of animals, for it separates 
the grain from the straw and husks both more effectual- 
ly and more expeditiously j yet it is liable to many ob- 
jections. It is a very laborious employment, too severe 
indeed even for a strong man ; and as it is usually the 
interest of the thrasher rather to thrash much than to 
thrash clean, a good deal of com will generally be leib 
upon the straw. It is therefore an object of great im- 
portance in husbandry to procure a proper machine for 
separating the corn from the straw. 

The Grst thrashing machine attempted in modern 
times, of which we have received any account, was in- 
vented in Edinburgh by Mr Michael Menzies about the 
year 1732. It consisted of a number of instruments like 
flails, fixed iu a moveable beam, and inclined to it at an 
angle of ten degrees. On each side of the beam in 
which the flails were fixed, floors or benches were pla- 
ced for spreading the sheaves on. The flails were mo- 
ved backwards and forwards upon the benches by means 
of a crank fixed on the end of an axle, which made 
about 30 revolutions in a minute. 

The second thrashing machine was invented by Mr 
Michael Stirling, a farmer in the parish of Dunblane, 
Perthshire. Of this discovery we have received a Very 
accurate and authentic account from bis son, the reve- 
rend Mr Robert Stirling minister of Crieff. 

It is an old proverb, that necessity is the mother of in- 
vention. This was verified on the present occasion. Be- 
sides his ordinary domestic servants, Mr M. Stirling had 
occasion sometimes to hire an additional number to 
thrash out bis grain, and frequently found it difficult to 
procure so many as he needed. This naturally led him 
to reflect whether the operation of thrashing could not 
easily be performed by machinery. Accordingly, so 
early as the year 1753, the pretence of joining in 

the amusements of his children, he formed in miniature 
a water mill, in which two iron springs made to rise and 
fall alternately, represented the motion of two flails, by 
which a few stalks of corn pot under them might be 
speedily thrashed. This plan he executed on a scale 
sufficiently large within two years after, making tlie 
springs about ten feet long, each of which had one end 
firmly screwed into a solid plank, and the other termi- 
nated in a round batoon of solid iron, two feet long and 
above an inch in diameter. Under these the sheaves 
were conveyed gradually forward in a narrow channel 
or trough, by passing between two indented horizontal 
cylinders, similar to those now used in the most of the 
thrashing nulls ,D that pari of the country, and called 
JVC ers. n this ^manner the thrashing was executed 
completely, and with considerable rapidity ; hot as the 
operation was performed on a low floor, and no me- 

iiinn of -V ‘he aocumu- 

lauon of It produced soch confoslon, and the removal 

ol It was attended with such danger that this scheme 
was very soon entirely abandoned. The mortification 
Miling from disappointment, and especially the scofis of 



his neiglibodrs, for what was univereally accounted an Thnikitt. 
absurd and ridiculous attempt, served only to stimulate y— ^ 

the exertions of the inventor to accomplish his design.*! 
on another plan. 

Liaying aside therefore the iron springs with the feed- 
ers, and all the apparatus adapted to them, be retained 
only an outer or water wheel, with an inner or cog- 
wheel moving on the same axle : to this inner wheel, 
which had 48 teeth or cogs, he applied a vertical trun- 
dle or pinion, with seven notches, the axle of which 
passed through a floor above the wheel, and having its 
upper pivot secured in a beam six feet above that floor. 

At the distance of three fiet three inches above th# 
floor two straight pieces of squared wood, each four feet 
long, passed through the axle of the trundle at right 
angles, forming four arms, to be moved round hori- 
zontally. To the extremities of these arms were fixed 
four iron plates, each 20 inches long, and eight broad 
at the end next the arms, but tapering towards a point 
at the other end. This large horizontal fly constitu- 
ting four thrashers, was inclosed within a wooden cylin- 
drical box three feet and a half high and eight in dia- 
meter. On the top of the box was an opening or port 
(two or three ports were made at first, but one was 
found sufficient) eight inches wide, and extending from 
the circumferece a foot and a half towards its centre, 
through which the corn sheaves descended, being first 
opened and laid one by one on a hoard with two ledges 
gently declining towards the port j on which board 
they were moderately pressed down with a boy’s hand, 
to prevent them from being too hastily drawn in by tbt 
repeated strokes of the thrashers. Within the box was 
an inclined plane, along which the straw and grain fell 
down into a wide wire riddle two feet square, placed 
immediately under a hole of nearly the same size. Tbs 
riddlq received a jerk at every revolution of the spiodls 
from a knob placed on the side of it, and was instantly 
thrust backward by a small spring pressing it in the op- 
posite direction. The short straw, with the grain and 
chaff which passed through the wide riddle, fell imms- 
diately into an oblong straight riddle, which hung with 
one end raised and the other depressed, and was moved 
by a contrivance equally simple as (he other j and ha- 
ving no ledge at the lower end, the long chaff which 
could not pass through the riddle dropped from thencs 
to the ground j while the grain and most of the chaff 
falling through the riddle into a pair of common barn- 
fanners that stood under it on the ground floor, tbs 
strong grain, the weak, and the chaff, were all sepa^ 
rated with great exactness. The fanners were moved 
by a rope or band running circuitously in a shallow 
niche cut on the circumference of the cog-wheel. Tbs 
straw collected gradually in the bottom of the box over 
the wide riddle, and through an opening two and a 
half feet wide, and as much in height, left in that sids 
of the box nearest the brink of the upper floor, waa 
drawn down to the ground with a rake by the person or 
persons employed to form it into sheaves or rolls. 

Such was the thrashing mill invented by Mr Michael 
Stirling, which, after various alterations and impro^ 
irients he completed in the form now described, A. D- 
1758. By experiment it was found that four bolls of 
oats, Linlithgow measure, could be thrashed by it m 25 
minutes. From that period be never used a common 
flail in thraaUiog, except for humbling or bearding bar- 
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WuMluflf. Icy. In every other kind of grain he performed the 

'—V—' whole operation of thrashing with the mill ; and con- 
tinued' always to use it till 1772, when he retired from 
business, and his thrashing mill became the property 
of his second son, who continued to use it with equal 
advantage and satisfaction. Several machines were con- 
structed on the same plan, particularly one near Stir- 
ling, under Mr Stirling's direction, for Mr Moir of 
Leckie, in 17^5* which, we undertand, has been used 
ever since, and gives complete satisfaction to the pro- 
prietor. There was another erected in 1778 by Mr 
Thomas Keir (in the parish of Muthil and county of 
Perth), who has contrived a method of bearding barley 
with it : and by the addition of a small spindle with 
short arms contiguous to the front of the box, and moved 
by a band common to it and the great spindle to which 
It is parallel, the straw is shaken and whirled out of the 
box to the ground. That this machine did not come 
immediately into general use, was owing partly to the 
smallness of the farms in that part of the country, whose 
crops could easily be thrashed by the few hands neces- 
sarily retained on them for other purposes ; and chiefly 
to an apprehension that the machine could only be 
moved by water; an apprehension which experience 
proves to be endrely groundless. The machine, how- 
over, was ingenious, and did great credit to the worthy 
inventor, and certainly deserved a better fate than it was 
destined to undergo. 

A third thrashing mill was invented in 1772, hy two 
persons nearly about the same time, and upon the same 
principles. The inventoi-s were, Mr Alderton who 
lived near Alnwick, and Mr Smart at Wark in North- 
umberland. The operation was performed by rubbing. 
The sheaves were carried round between an indent^l 
drum of about six feet diameter, and a number of in- 
dented rollers arranged round the circumference of the 
drum, and attached to it by means of springs ; so that 
while the drum revolved, the fluted rollers rubbed the 
com oflf from the straw by rubbing against the flutings 
of the drum. But as a considerable quantity of the 
grain was bruised in passing between the rollers, the 
machine was soon laid aside. 

In 1776 an attempt was made by Mr Andrew Mei- 
kle, an ingenious millwright in the parish of Tyning- 
l”* East Lothian, to construct a new machine upon 
the principles which had been adopted by Mr Menzies 
already mentioned. This consisted in making joints in 
the flails, which Mr Menzies had formed without any. 

But this machine, after much labour and expence, was 
soon laid aside, on account of the difficulty of keeping 
it in repair, and the small quantity of work performed 
which did not exceed one boll or six Winchester bushels 
of barley per hour. 

Some time after this, Mr Francis Kinloch, then junior 
^ Gilmerton, having visited the machine invented in 
Northumberland, attempted an improvement upon it. 

He inclosed the drum in a fluted cover ; and instead of 
making the drum itself fluted, he fixed upon the outside 
of it four fluted pieces of wood, which by means of 
springs could be raised a little above the circumference 
of the drum, so as to press against the fluted covering 
and thus rub oflP the eai-s of corn as the sheaves passed 
round between the drum and the fluted covering. But 
not finding this machine to answer his expectation (for it 
bruised the grain in the same manner as tbe Norlhum- 
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WlMd mMhiiie did), he sent it to Mr Meikle, th.tThr..biW 
he might, if possible, rectify its errors. » ^ ^ 

Mr Meikle, who had long directed his thonghts to 
this subject, applied himself with much ardour and per- 
severance to the improvement and correction of this ma- 
chine ; and after spending a good deal of time upon.it, 
found it was constructed upon principles so erroneous, 
that to improve it was impracticable. 

At length, however, Mr Meikle's own genius invent- 
ed a model, different in principle from the machines 
which had already been constructed. This model was 
made in the year 1785 ; and in the following year the 
nrst tbr^bing machine on the same principles was erect- 
ed in the neighbourhood of Alloa, in the county of 
Stirling by Mr George Meikle the son of the inven- 
tw. This machine answered completely the wishes of 
Mr otein, the gentleman for whom it was erected, who 
gave the most ample testimony of his satisfaction both 
to the inventor and to the public. The fame of this 
discovery soon spread over the whole country, and a 
great many farmers immediately applied to Mr Meikle, 
desiring to have thrashing-mills erected on their farms. 

Ibe discove^, it appeared, would be profitable, and it 
inventor should enjoy the profits 
of his invention. He accordingly applied for a patent; 
which, after considerable expence, arising from the op- 
position of some persons, who claimed a share in the dis- 
covery, was granted.— These machines are now becom- 
ing very common in many parU of Scotland, and are 
increasing very considerably in number every year over 
all the nnited kingdom. 

We will DOW endeavour to describe this machine in 
Its most improved state ; which is so simple, that with 
the awistance of a plate, exhibiting the plan of eleva- 
tion, fig. I the ground plan, fig. 2. and the 3d showing Pkw 
ite essential ^rts in a distinct manner, we hope it will DXXXY. 

easily understood by all our readers who have not 
had an opportnnity of seeing it. The power employed 
for turning that part of the machine which separates the 
com fr^ the stmw is produced by four wheels (when 
moved by horses), the teeth of which move in one an- 
other and turn the drum, on which four scutchers are 
fixed. I he sheaves are introduced between two fluted 
mllers, which bold them firm, and draw them in gra- 
dually, while the scutchers strike off the grain from the 
straw as it pass^ through. This will suffice for a ge- 
neral idea of this machine. We will now be more 
particular. 

I"ge Bpor-wbeel A, fig. a„d j. which haspi, , 

276 cogs, 18 horizontal, and moves the pinion 1), which z, 

The pinion B moves the crown-wheel 
L, which has 84 teeth; the wheel C moves a second 
Tinion l>»^hich has 16 teeth ; and the pinion D moves 
the dram HIKL. The drum is a hollow cylinder three 
leet and a half diameter, and plaeed horizontally ; on 
the outside of w^hich the scutchers are fixed by stjong 
screw bolts. The scutchers consist of four pmces of 
w<^, faced on one side with a thin plate of iron, placed 

The sheaves are spre^ on an inclined board F, fig. 
from which they are introduced between two fluted rol- *’ * 

ii'ehes and a 

mlnoi" about 35 revolutions in . 

minote. As these rollers are only shout three ouartera 
3 Fa of 
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Thrashini^ ,t>f an inch distant from the scutchers or leaves of the 
* ^ drum HTKL, they serve to hold the sheaves fast, while 

the scutchers a, c, </, moving with prodigious veloci* 
ty, separate the grain completely from the straw, and 
at the same time throw out both grain and straw upon 
the concave rack M, lying horizontally with slender 
parallel ribs, so that the corn passes through them 
into a hopper N placed below. From the hopper it 
passes through a harp or riddle O into a pair of fanners 
P, from which, in the most improved machines, it comes 
out clean and fit for the market. The straw, after be- 
ing thrown by the scutchers a, A, c, into the rack, is 
removed from it by a rake QRST into a place contigu- 
ous V. The rake consists of four thin pieces of wood 
or leaves 5 on the end of each of these leaves is ranged 
a row of teeth g*, five inches long. The rake 
moves in a circular manner in the convave rack, while 
the teeth catch hold of the straw, and throw it out of 
the rack. These are all the essential parts of the ma- 
. chine } the rest may be easily understood by the refer- 
ences to the plate. \V is the horse-course, N® i, which 
is 27 feet diameter. X is the pillar for supporting 
the beams on which the axle of the spur-wheel is fixed. 
YYY are three spindles for moving the two fluted rol- 
lers, the rake, and fanners. To the description now 
given we have only to add, that the drum has a covering 
of wood Z at a small distace above it, for the purpose of 
keeping the sheaves close to the scutchers. 

, The advantages of this machine are many. As the 

drum makes 300 revolutions in a minute, the four 
scutchers together make 200 strokes in the same space 
of time. From such power and velocity, it is evident 
that much work must be ptrforrrM?d. When the horses 
go at the rate of two and one-third miles per hour, from 
three to six^ bolls will be thrashed ; bitt as the quantity 
thrashed will be less when the straw is long than when 
it is short, we shall take the average at four bolls. One 
gentleman, whose veracity and accuracy we can depend 
on, assures us, that his mill thrashed 63 bolls in a day 5 
by which, we suppose, he meant 10 hours. To prove 
the superior advantage of this machine to the common 
method of thrashing with flails, a gentleman ordered 
two equal quantities of oats to be thrashed by the mill 
and by flails. When the corn was cleaned and measur- 
ed, he obtained one-sixteentli more from the sheaves 
tlirashed by the mill than from those thrashed by the 
flail. We are also informed by another gentleman who 
has studied this machine with much attention, and cal- 
culated ite advantages with care, that, independently of 
having the corn much cleaner separated from the straw 
than IS usually done by flails, there is a saving of 30 or 
40^^r cent, in the expence of thrashing. 

The number of persons requisite for attending the 
mill, when working is six : One person drives the horses : 

while a fourth spread, them on the inolined boards and 
presses them gently between the rollers ; a Bfth person 
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is necessary to riddle the com as it falls from the fim- Tbuiiii{ 
ners, and a sixth to remove the straw (a). U 

This machine can be moved equally well by water, . 
wind, or horses. Mr Meikle has made such improve- 
ments on the wind-mill as to render it much more ma- 
nageable and convenient than formerly \ and we ar^in- 
formed many windmills are now erecting in difierent 
parts of the country. As to the comparative expence 
of these diflferent machines, the erection of the horse 
machine is least ^ but then the expence of employing 
horses must be taken into consideration. One of this 
kind may be erected for 70I. A water-mill will cost 
lol. more on account of the expence of the water-wheel. 

A wind-mill will cost from 200I. to 3Q0I. sterlingv 

THRAVE Corn, an expression denoting 24 
sheaves or four shocks of six sheaves to the shock j 
though in some countries they only reckon 1 2 sheaves 
to the thrave. 

THRASYBULUS, a renowned Athenian general 
and patriot, the deliverer of bis country from the yoke 
of the 30 tyrants, lived about 294 B. C. * 

THRASYMENUS lacus, in Ancient Geogr(^hy,^ff^yi<> 
a lake of Etruria, near Perusia, and not far from thepj|.-i74. 
Tiber, fatal to the Romans in the Punic war. Now 
II Logo de Ferugta in the Ecclesiastical State. 

THREAD, a small line made up of a number sf fine 
fibres of any vegetable or animal substance, such as flax, 
cotton, or silk *, from which it takes its name of linen, 
cotton, or silk thread. 

THREATENING letters. Knowingly^ to send 
any letter without a namey or with a fictitious name, 
demanding money, or any other valuable thing, or 
threatening (without any demand) to kill or fire the 
house of any person, is made felony without benefit ol 
clergy. And sending letters, threatening to accuse any 
person of a crime punishable with death, transportation, 
pillory, or other infamous punishment, with a view to 
extort from him any money or other valuable chattels, 
is punishable by statute 30 Geo. II. cap. 24. at the dis- 
cretion of the court, with fine, imprisonment, pillory, 
whipping, or transportation for seven years. 

THRESHING. See Thrashing. 

THRIFT. See Statice, Botany Index, 

THRINAX, Small Jamaica Fan-Palm, a genua 
of plants belonging to the class of palmse. See BotaNY 
Index, 

THRIPS, a genus of insects belonging to the order 
of hemlptera. See Entomology Index, 

THROAT, the anterior part of an animal, between 
the head and the shoulders. 

THROAT-wort. See Campanula, Botany In- 
dex, 

THRONE, a royal seat or chair of state, enriched 
with ornaments of architecture and sculpture, raised on 
one or more steps, and covered with a kind of canopy- 
Such are the thrones in the rooms of audience of kioga 
and other sovereigns. 

THROSTLE- 



ing machine, only two can^^in * K experienced farmer, that of the six persons necessary to attend the thrash- 
thc horses, and thq one who feLdn ^ account of the machine 5 namely, the person who manages 

nnmWof *" "■* ‘hilling b^ theLl, !tre,ui«s tte 

m.DDer. ^ tbmbwg machine doea t, dear an e,uat of Jem from the chaff io the 



aame 
same manner. 
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ThrofUe THROSTLE. See Turdus, 7 Ornithology I«- 
0 THRUSH. See Turdus, J dex, 

Thucy- Thrush, or Aphtha. See Medicine Index. 

. . THRYALLIS, a genus of plants belonging to the 

’ class decandria, and order of monogynia ; and in the 
natural system ranging under the 38th order, Tricoccee. 
See Botany Index. 

THU ANUS, Jacobus Augustus, youngest son of 
the president de Thou, was famous for liis erudition. 
He was born in 1553 } and having finished his studies 
and travels, was made president a-mortier, and took 
possession thereof in 1595* He was employed in several 
important offices of state, and in reforming the univer* 
sity of Paris. He wrote the history of bis own time in 
Latin, from the year 1543 to 1608, in 138 books ; a 
work, both for subject and style, worthy of the ancients. 
He also left memoirs of bis own life, besides poems ^ 
and died at Paris, 1617. 

THUCYDIDES, a celebrated Greek historian, was 
born at Athens 471 B. C. He was the son of Olorus,. 
and grandsoR of Miltiades, who is thought to have been 
descended from Miltiades the famous Athenian general, 
and to have married the king of Thrace's daughter. 
He was educated in a manner suitable to his quality, 
that is, in the study of philosophy and eloquence. His 
roaster in the former was Anaxagoras, in tlie latter An> 
tiphon j one, by his desenption in the eighth book of 
his History, for power of speech almost a miracle, and 
feared by the people on that account. Suidas and Pho- 
tius relate, that «^en Herodotus recited his history in 
public, a fashion in use then and many ages after, Thu- 
cydides felt so great a sting of emulation, that it drew 
tears from him ^ insomuch that Herodotus himself took 
notice of it, and congratulated his father on having a 
son who showed so wonderful an aflfection to the Muses. 
Herodotus was then 29 years of age, Thucydides about 
16. 

Wlicn the Peloponnesian war began to break out, 
Thucydides conjectured truly, that it would prove a 
subject worthy of his labour ; and it no sooner com- 
menced than he began to keep a journal. This explains 
the reason why he has attended more to chronological 
order than to unity of design. During the same war he 
was commissioned by his countrymen to relieve Amphi- 
polis ) but the quick march of Brasidas the Lacedsemo- 
iiian general defeated his operations ; and Thucydides, 
unsucces'sful in his expedition, was banished from A- 
tliens. This happened in the eighth year of this cele- 
ixmpri- brated war ; and in the place of his banishment the ge- 
tre'$ Die. neral began to write an impartial history of the import- 
*’®'**^’ ant events which had happened during his administra- 
tion, and which still continued to agitate the several 
states of Greece.. This famous history is continued only 
to the 21st year of the war j and the remaining part of 
the time till the demolition of the walls of Athens was 
described * by the pen of Theopompus and Xenophon. 
Thucydides wrote in the Auie dialect, as being posses- 
. sed of most vigour, purky, elegance, and energy. He 
spared neither time nop money t(vprocure authentic ma- 
terials *, and the Athenians, as well as their enemies, 
furnished him with many valuable communications, 
which contributed to throw great light on the different 
transactions of the war. His history has .been divided 
into eight books j the last of which is imperfeoti and 
supposed to have been written by bis daughtei^ 
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The historian of Halicarnassus has often been com- Tbn«y- 
pared with the son of Olorus, but each has his peculiar didei 
excellence. Sweetness of style, grace and elegance of B 
expression, may be called the characteristics of the for- *rhuringk, 
mer j while Thucydides stands unequalled for the fire 
of bis descriptions, the conciseness, and at the same time 
the strong and energetic manner of his narratives. His 
relations are authentic, as he binkself was interested in 
the events be mentions y his impartiality is indubitable, 
as he nowhere betrays the least resentment against his 
countrymen, and the factious partizans of Cleon, who 
had banished him from Athens. The history of Thu- 
cydides was so admired by Demosthenes, that he trans- 
cribed it eight different times, and read it with such at- 
tention, that be could almost repeat it by heart. Thu- 
cydides died at Athens, where he had been recalled 
from his exile about 411 years B. C. 

The best edition of Thucydides is that of Oxford, 
published, in 1696, folio, and that of Duker, published 
at Amsterdam in 1731, folio. 

THUJA, the Arbor Vitje j a genus of plants be- 
longing to the class of monadelphia, and order of mo- 
noecia^ and in the natural ^stem ranging under the 
51st order, Coniferee. See BoTANY Index, 

THULE, or Thylte, in Ancient Geography ^ an 
island in the most northern parts of the German ocean. 

Its situation was never accurately ascertained by the 
ancients, hence its present name is' unknown by modern 
historians. Some suppose that it is the island now call- 
ed Iceland, or part of Greenland, and others that it was 
Foula, See Foula. 

THUMB, in Anatomy^ one of the extremities of the . 
band. 

Thumb- Cap^ an uninhabited island in the South sea, . 
lies about seven leagues north-west of Lagoon island *, it 
is low, woody, of a circular form, and not much above 
a mile iu compass. 

THUMMIM. See Urim. 

THUNBERGIA, a genus of plants belonging to the 
class of didnyamia. See Botany Index. 

THUNDER, the noise occasioned by the explosion^ 
of a flash of lightning echoed back from the inequalities 
on the surface of the earth, in like manner as the noise 
of a cannon is echoed, and in particular circumstances 
forms a rolling lengthened sound. See Electricity. 

THUNDERBOLT. When lightning acts with ex- . 
traordinary violence, and breaks or shatters any thing, . 
it is called a thunderbolt ; which the vulgar, to fit it for 
such effects, suppose to be a hard body, and even a ^ 
stone. But that we need not have recourse to a hard 
solid body to account for^he effects commonly attribu- 
ted to the thunderbolt,^ will be evident to any one who 
considers those of the pulvis fulroinans and of gunpow- 
der } and more especially the astonishing powers of elec- 
tricity. It. has been supposed that meteoric stones may* 
have given rise to the notion of a thunderbolt. . 

Thundeb- House, See Electricity* 

THURINGIA, a division of the circle.' of Upper 
Saxony in Germany. It is a fruitful tract, abounding^ 
in corn, especially wheat j in black cattle, sheep,, and 
horses. It is about 73 miles in .length, and as much ia 
breadth. It contains 47 towns, 14. boroughs^ .betwixt 
700 and 800 villages, 300 noble estates,- 7 superinteni* 
dencioH, and 5 under consistories. Thuringia, the coun- 
Uwof the ancient TKuringi, or.Catti, a branch of the 

Vandals^ 
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Thiringift Vandals, mentioned by Tacitus, was formerly a king- 
n dom, afterwards a county, then a landgravate, and was 
Tibet governed by its own princes for many ages, till 1 1 24, 

, ’ when it devolved to the marquis of Misnia, and, with 
that country, afterwards to the duke of Saxony. But 
the modern Thuringia is only a part of the ancient, nay, 
but a part of the ancient South Thuringia, which com- 
prehends besides, a large share of the modern Franconia, 
Hesse, &c. On the extinction of the male line of the 
ancient landgraves in 1247, I® the margraves 

of Meissen, ancestors to the present electoral family. 
The elector has no voice in the diet, on account of his 
share in the landgravate or circle of Thuringia. Erfurt 
is the capital. 

THURSDAY, the fifth day of the Christian week, 
hut the sixth of that of the Jews. 

THUS, Frankincense, a solid brittle resin, brought 
to us in little globes or masses, of a brownish or yellow- 
ish colour on the outside, internally whitish or variega- 
ted with whitish specks. It is supposed to be the pro- 
duce of the pine that yields the common turpentine, 
wd to concrete upon the surface of the terebintfainate 
juice soon after it has issued from the tree. See In- 
cense. 



THUYA. See Thuja. 

THYMUS, Thyme 5 a genus of plants belonging 
to the class of didynamia, and in the natural system 
ranging under the 42d order, VerticUlata, See Bo- 
tany Index. 

Thymus. See Anatomy Index* 

THYRSUS, in antiquity, the sceptre which the 
poets put into the hand of Bacchus, and wherewith 
they furnished the menades in their Bacchanalia. 

Thyrsus, a mode of flowering resembling the cone 
of a pine. It is, says Linnaeus, a panicle contracted in- 
to an oval or egg-shaped form. The lower footstalks, 
which are longer, extend horizontally, whilst the upper 
ones are shorter and mount vertically. Lilac and but- 
ter-bur furnish examples. 

TIARA, an ornament or habit wherewith the an- 
aent Persians covered their bead j and with which the 
Armenians and kings of Pontus are represented on me- 
dals j these last, because they were descended from the 
Persians. Latin authors call it indifferently tiara and 
ctdaHs. Strabo says the tiara was in form of a tower : 
knd the scholiast on Aristophaneses comedy, 
act i. scene 2. affirms that it was adorned with Ma- 
cocks feathers. ^ 



Tiara is also tie name of the pope’s triple crown, 
lie tiara and kejrs are the badge of the papal dignity: 
the tiara of his civil rank, and the keys of bis jurisdlc. 
tion : for as soon as the pope is dead, bis arms are re- 
presented with the tiara alone, without the keys. The 
ancient tiara was a round high cap. John XXIII. first 
encoinpassed it with a crown. Boniface VIII. added a 
Benedict XII. a third. 

r1... f J ^ J •’ “ P>ant«t belonging to the 

iinl *11, >0 the natural system rangiug 

the nan? 1 “ of Italy which mns through 
P»“*"g t>y Perugia and Orvietto • 
jnd having visited Rome, fallJ into the Tuscan ea . 
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tween 27® and 33® north latitude; and is reckoned to 
be 1350 miles from east to west, and 480 from north to' 
south. It is bounded on the north by the country of 
the Mongols and the desert of Kohi ; on the east by 
China ; on the west by Hindostan, and on the south by 
the same country and the kingdom of Ava. In the 
valleys lying between the lower mountains are many 
tribes of Indian people ; and a dispute happening be- 
tween the heirs of one of the rajahs or petty princes, 
one party called to their assistance the Boutanfers, and 
the other the British. The latter prevailed ; and the 
fame of British valour being carried to the court of Ti- 
bet, the Teeshoo Lama, who ruled the state under the 
Delai-Lama, at that time In his minority, sent a depu- 
tation to Bengal, desiring peace for the prince who bad 
been engaged in war with the British. This was rea- 
dily granted by the governor ; and Mr Bogle was sent 
ambassador to the court of Tibet, where he resided se- 
veral months ; and after an absence of a year and a 
quarter, returned to Calcotta. The account of this 
gentleman’s expedition hath not been published by him- 
self ; but from Mr Stewart’s letter to Sir John Pringle, 
published in the Philosophical Transactions, vol. Ixvii. 
we learn the following particulars, collected from bis 
papers. 

Mr Bogle divides the territories of the Delai-Lama 
into twe different parts. That which lies immediately 
contiguous to Bengal, and which is called by the inha- 
bitants Doqpo, he distinguishes by the name of Bootan; 
and the other, which extends to the northward as far as 
the frontiers of Tartarv, called by the natives Pi/, ha 
styles Tibet* Bootan is ruled by the Dab Terriah, or 
Deb Rajah. It is a country of steep and inaccessible 
mountains, whose summits are crowned with f^emal 
snow ; they are intersected with deep valleys, through 
which pour numberless torrents that increase in their 
course, and at last, gaining the plains, lose themselves 
in the great rivers of Bengal. These mountains are co- 
vered down their sides with forests of stately trees of va- 
rious sorts ; some (such as pines, &c.J which are known 
in Europe ; others, such as are peculiar to the country 
and climate. The valleys and sides of the hills which 
admit of cultivation are not unfruitful, but produce 
crops of wheat, barley, and rice. The inhabitants aw 
a^ stout and warlike people, of a copper complexion, in 
size rather above the middle European stature, hasty 
and quarrelsome in their temper, and addicted to tbe 
use of spirituous liquors ; but honest in their dealings, 
robbery by violence being almost unknown among 
them. The chief city is Tassey Seddein, situated on tbe 
Patchoo. Tibet begins properly from tbe top of the 
great ridge of the Caucasus, and extends from thence in 
breadth to the confines of Great Tartary, and perhaps 
to some of the dominions of the Russian empire. The 
woods, which everywhere cover the mountains in Boa- 
tan, are here totally unknown; and, except a few 
straggling trees near the villages, nothing of the sort is to 
be seen. The climate is extremely severe and rude. 
At Cbamnanning, where he wintered, although it he 
in latitude 31® 39', only 8® to the northward of Cal- 
cutta, he often found the thermometer in his room at 
29® by Fahrenheit’s scale j and in the middle of April 
the standing waters were all frozen, and heavy showers 
of snow perpetually fell. This, no doubt, roust bo 
owing to tbe great elev-ation of the country, and to the 
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vast firozen space over whicli the north wind blows un- 
interrupted from the pole, through the vast deserts of 
Siberia and Tartary, till it is stopped by this formid* 
able wall. 

** The Tibetians are of a smaller size than their 
southern neighbours, and of a less robust make. Their 
complexions are also fairer, and many of them have even 
a ruddiness in their countenances unknown to the other 
climates of the east. Those whom Mr Bogle saw at 
Calcutta appeared to have quite the Tartar face. They 
are of a mild and cheerful temper ; thejiigher ranks are 
polite and entertaining in conversation, in which they 
never mix either strained compliments or flattery. The 
common people, both in Bootan and Tibet are clothed 
in coarse woollen stuffs of their qwn manufacture, lined 
with such skins as they can procure : but the better or* 
ders of men are dressed in European cloth, or China 
silk, lined with the Anest Siberian furs. The use of 
linen is totally unknown among them. The chief food 
of the inhabitants is the milk of their cattle, prepared 
into cheese, butter, or mixed with the flour of a coarse 
barley or of pease, the only grain which their soil pro- 
duces } and even these articles are in a scanty propor- 
tion : but they are furnished with rice and wheat from 
Bengal and other countries in their neighbourhood. 
They also are supplied with Ash from the riverain their 
own and the neighbouring provinces, salted and sent in- 
to the interior parts. Ihey have no want of animal 
food from the cattle, sheep, and hogs, which are raised 
on their hills ; and are not destitute of game. They 
have a singular method of preparing their mutton, by 
exposing the carcase entire, after the bowels are ta- 
ken out, to the sun and bleak northern winds which 
blow in the months of August and September, without 
frost, and so dry up the juices and parch the skin, that 
the meat will keep uncorrupted for the year round. 
This they generally eat raw, without any other prepara- 
tion. 

** The religion and political constitution of this coun» 
try, which are intimately blended together, would make 
a considerable chapter in its history. It suHices to say, 
that at present, and ever since the expulsion of the Eluth 
Tartars, the kingdom of Tibet is regarded as depending 
on the empire of China, which they call Cathay ; and 
there actually reside two mandarins, with a garrison of 
a thousand Chinese, at Lahassa the capital, to support 
the government % but tbeir power does not extend far : 
and in fact the Lama, whose empire is founded on the 
surest grounds, personal affection and religious reverence, 
governs every thing Internally with unbounded au- 
thority. Every body knows that the Delai Lama is 
the great object of adoration for the various tribes of 
beatnen Tart^s, who roam through the vast tract of 
continent whl^ stretches Arom the banks of the Volga 
to Correa on the sea of Japan, the most extensive reli- 
gious dominion, perhaps, on the face of the globe. See 
Lama. 

** It is an old notion, that the religion of Tibet is a 
eornipted Christianity j and even Father Uisederii, a Je- 
suit (but not of the Chinese mission) who visited the 
country about the beginning of this century, thinks he 
can resolve all their mysteries Into ours^ and asserts, 
with a truly mystical penetration, that the^ have cer- 
tainly a good notion of tbe Trinity, since in their ad- 



dress to the Deity, they say as often konctok oik in the Tibet, 
plural as konciok in the singular, and with their i*osaries ' v ■ ■ . 
pronounce these words 0//1, ha^ hum. The truth is, 
that the religion of Tiliet, from whatever source It 
sprung, is pure and simple in its source, conveying very 
exalted notions of the Deity, with no contemptible sy- 
stem of morality : but in its progress it has been greatly 
altered and corrupted by the inventions of worldly men^ 
a fate we can hardly regret in a system of error, since w« 
know that that of truth has been subject to the same. 
Polygamy, at least iu the sense we commonly receive 
the word, is not in practice among them \ but it exists 
iu a manner still more repugnant to European ideas j 
for there is a plurality of husbands, which is firmly esta- 
blished and highly respected there. In a country where 
the means of subsisting a family are not easily found, it 
seems not impolitic to allow a set of brothers to agree in 
raising one, which is to be maintained by their joint ef- 
forts. In short, it is usual in Tibet for the brothers in 
the family to have a wife iu common, and they general- 
ly live in great harmony and comfort with her \ not but 
sometimes little dissensions will arise (as may happen in 
families constituted upon different principles), an in- 
stance of which Mr Bogle mentions in the case of.a mo- 
dest and virtuous lady, the wife of half a dozen of the 
Teeshoo Lama*s nephews, who complained to the uncla 
that the two youngest of her husbands did not furnish 
that share of love and benevolence to tbe common stock 
which duty and religion required of them. In short, 
however strange this custom may appear to us, it is an 
undoubted fact that it prevails in Tibet. 

“ The dead are exposed on the pinnacle of some neigh- 
bouring mountain, to be devoured by wild beasts and 
birds of prey, or wasted away by time and the vicissi- 
tudes of the weather in which they lie. The mangled 
carcases and bleached bones lie scattered about \ and 
amidst this scene of horror, some miserable old wretch, 
man or woman, lost to all feelings but those of su- 
perstition, generally sets up an abode, to perform tbe 
dismal oiAce of receiving the bodies, assigning each a 
place, and gathering up tbe remains when too widely 
dispersed.” 

To the account of Tibet which we have given from 
the communications of Mr Bogle, we may add the in- 
formation which we have obtained from a later traveller, 

Mr Saunders * surgeon at Boglepoer in Bengal, who*p^j^^ 
made a journey into Tibel in the year 1783. His oh’-the Phil, 
servations chiefly respect the natural productions and Trans. 
diseases of the country. vol- Ijoua*- 

The plants which Mr Saunders found were almost all 
European plants, a great number of them being natives 
of Britain. From tbe appearance of the hills he con- 
cludes that they must contain many ores of metal and 
pyrites. There are inexhaustible quantities of tincal 
or borax, and rock-salt is plentiful ; gold-dust is found 
in great quantities in the beds of rivers, and sometimes 
in large masses, lumps and irregolar veins ; lead, cinna- 
bar <^otainIng a large proportion of quicksilver, copper, 
and iron, be thinks might easily be procured. But the 
inhabitants of Tibet have no belter fuel than the dung 
of animals. A coal mine would be a valuable disco- 
very. We are told, that in some parts of China bor- 
dering on Tibet coal is found and used as fuel. 

It is remarkable that the same disease prevails at tbe 

footi 
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foot of file mountains of Tibet as in Switzerland at the 
fool of the Alps, a glandular swelling in the throat 
commonly called gwVrc*. 

The language spoken in Tibet is different from that 
of the Tartare. The astronomers are acquainted with 
the motion of the heavenly bodies, and able to cal- 
culate eclipses; but the lamas are generally ignorant ; 
lew of them can read, much less understand their an- 
cient books. See Asia, Supplement. 

TIBULLUS, Aulus Albius, a Roman knight, and 
a celebrated Latin poet, was born at Rome 43 B. C. 
He was the friend of Horace, Ovid, Macer, and other 
great men in the reign of Augustus. He accompanied 
Messala Corvinus in bis expedition against the island of 
Corcyra : but falling sick, and being unable to support 
the fatigues of war on account of the weakness of bis 
constitution, he quitted the profession of arms, and re- 
turned to Rome, where he died before the year* 17.* 
when Ovid showed his grief for his death by writing a 
fine elegy upon him. Tibullus wrote- four books of ele- 
gies, which are still extant : they are written in a ten- 
der and agreeable style, and in very elegant Latin. Mu- 
ret and Joseph Scaliger have written learned and curi- 
ous commentaries on the works of this poet. The best 
edition of Tibullus is that of Janus Bronckhusius, pu- 
^shedat Amsterdam in 1708, in one volume quarto. 

" •"?'“!? '*y Mr Grainger. 

pleasant^ situated on the Anio. Here Horace had bis 
^Ila and ^use; and here he wished to ond his days, 
Were Adrian built an extraordinary vH la called Tihur- 
Una, inscribed with the names of tbe provinces and of 
the most considerable places, (Spartian) 5 near which 
Zenobiahad a house called Zcnobia, (Trebellius,Pollio). 
W. o"«oooo« ofitssalu- 

.d forwhich 4 tis greatly recommend- 

ext n^e'd ib^- ‘L Romans had far 

extended thmr territory, -it was the utmost place of ba- 

tween this river and the Po Hannibal gained his fir^t 
victory over the lUmans under P. Scipi^ The general 
himself escaped with the utmost difficu^ and that bv 
he bravery of his son the first Scipio Africanus. Now 
the Te«no, rising in Mount Godard, running south 
through the Lago M.ggiore and Milan, by Pavla, into 

TICkV Entomologt Index. 

educated at Queen’s rniu,v- ri y He was 

made fellow; and while he^r’ ’ ®f "'•'icb be was 

he addressed to Mr Ldisr r 

verses on his Opera of Rnso * *^°"JP**^entary copy of 

to an acquaintance with th introduced him 

ing his meri^CLe hi. gentleman, who discover- 

difon being madr^ecre^'r ^r Ad- 

Tickell bis under-secretera °VnT*’ 

io resign that office on ?” being obliged 

b uiat fttce on account of his iJl-health, he re- 
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commended him bo effectually to Mr'Cmggs his sucCes- Ti<y 
sor, that he was continued in his post till that gentle- D 
man’s death. In 1724, Mr TickeJItwas appointed se- Tide, 
cretary to the lords justices in Ireland, and enjoyed tbat'""^ 
place as long as be lived. He wrote some poems, 
which, when separately published, met with a favouraWe 
reception, and passed through several editions : they are 
now printed dn the second volume of the Minor Poets. 

After Mr Addison’s doath Mr Tickell had the care 
Bf the edition of his works printed in 4 vols. 4to ; to 
nhich he vprefined an account of Mr Addison’s life, 
and a poem ' on bts death. Mr Tickell died in tbe 
year 1 740. 

ilCl^.RA, a considerable article of merchandise in 
Fozzan in Africa ; it is valued by travellers as a porta- 
ble and highly salubrious food. It is a preparation of 
pounded dates, and the meal of Indian com, formed into 
a paste, and highly dried in an oven. 

•TICKSEED, ouN-rLowER. See Coreopsis, Bo- 
tany Index, 

'TICUNAS. See Poison. 

. - >8 a word which expresses that rising and 

falling of the waters which are observed on all maritime 
coasts. 

There is a certain depth of the waters of the ocean 
tvbich would obtain if all were at rest : but observation 
shows that they are continually varying from tin’s level, 
and that some of these variations are regular and perio- 
dical. 

1 st, It is observed, that on tbe shores of the ocean, and 
in bays, creeks, and harbours, which communicate freely 
with the ocean, the waters rise up above this mean height 
twice a-day, and as often sink below it, forming what 
18 called a TLOOD and an ebb, a HIGH and low water. 

The whole interval between high and low water is call- 
ed a TIDE 5 the water is said to FLOW and to ebb j and 
the rising is called the flood TIDE, and the falling is 
called the EBB tide, 

2d, It is observed, that this rise and fall of the wa- 
lere is variable in quantity. At Plymouth, for instance, 
it is sometimes 21 feet between the greatest and least 
depth of the water in one day, and sometimes only I2 
feet. 

These different heights of tide are observed to suc- 
ceed each other in a regular series, diminishing from the 
greatest to the least, and then increasing lium the least 
to the greatest. Tbe greatest is called a SPRING TIDI, 
and the least is called a neap tide. 

This series is completed in about 15 days. More 
careful observation shows that two series are completed 
ia the exact time of a lunation. For the-springtidein 
any place is observed to happen precisely at a certain 
in^lerval of time (generally between two and three days) 
after new or full moon ; and tbe neap tide at a certain 
interval after half moon ; or, more accurately speaking, 
it is observed that the spring tide always happens when 
the moon has got a certain number of degrees eastward 
of the line of conjunction and opposition, and the neap 
tide happens when she is a certain number of degrees 
from her first oriast quadrature. Thus the whole series 
of tides appears to be regulated by the moon. 

4^^, It is observed that high water happens at new 
and full moon, when the moon has a certain deter- 
mined position with respect to the meridian of tbe 
place of observation, preceding or following the moon’* 

southing 
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gontbittg a certain intenral'of time ; whicli is constant 
with respect to that place, bat very different in differ- 
ent places. 

The time of high water in any place appears to 
be regulated by the moon j for the interval between the 
time of high water and the moon*s southing never 
changes . above three quarters of an hour, whereas the 
inVervai between the time of high water and noon 
changes six hours in the course of a fortnight. 

6^^, The interval between two succeeding high wa- 
ters is variable, ft is least of all about new and full 
moon, and greatest when the moon is in her quadra- 
tures. As two high waters happen every day, we may 
call the double of their interval a TIDE DAY, as we call 
the diurnal revolution of the moon a hinar day* The 
tide is shortest about new and full moon, being then 
about 24*^ 37') about the time of the moon's quadra- 
tures it is 25** 2/. These values are taken from a 
mean of many observations made at Barbadoes by Dr 
Maskelyne. 

7M, The tides in similar circumstances are greatest 
when the moon is at her smallest distance from the 
earth, or in her perigee, and, gradually diminhhing, 
are smallest when she is in her apogee. 

8/^, The same remark is made with respect to the 
win's distance, and the greatest tides are observed dur- 
ing the winter montiis of Europe. 

9//1, The tides in any part of the ocean increase as 
the moon, by changing her declination, approaches the 
zenith of that place. 

lO^A, The tides which happen while the moon is 
above the horizon are greater than the tides of the same 
day when the moon is below the iiorizon. 

Such are the regular phenomena of the tides. They 
are important to all commercial nations, and have there- 
fore been roach attended to. It is of the tides, in all 
probability, that the Bible speaks, when God is said to 
set bounds to tbe sea, and to say, ** thus far sliall it go, 
and no farther." 

Hosaer is the earliest profane author who speaks of 
the tides. Indeed it is not very clear that it is of them 
that he speaks (in the 121I1 book of the Odyssey) when 
he speaks of Chary bdis, uduck rises and retires thiice in 
every day. Herodotus and Diodorus Btculos speak more 
distiuctly of the tides in the Red sea. Pytlieas of Mar- 
oeflles is tbe first wbo says any thing of their cause. Ac- 
cording to Strabo he had been tn Britain, where he must 
have observed the tides of the ocean. Plutarch says ex- 
pressly that Pytheas ascribed them to the moon. It is 
somewhat wonderful that Aristotle says so little about the 
tides. The army of Alexander, his pupil, were startled 
»t their first appearance to Cbem near the Persian gulf ; 
and we sliould have thought that Aristotle would be 
weU informed of all that bad been observed there. But 
^erc are only three passages conoerntng them in all 
Aristotk's writings, and they are very trivial. In one 
phuse he speaks ot' great tid^ observed iu tbe north of 
£urope*, in another, be mentiiws their having been 
ascribed by some to tbe moon j and in a third, he says, 
that tlw tide io a great sea exceeds that in a small one. 
The Greeks had little opportuntly of observing the 
tides. The conquests and the enmu eroc of the Romans 
gave them more acquaintance with them. Csesar ispeoks 
of them in the 4th book of his GaHie War. Strabo, af- 
ter Pooidonias, tdassna the pbenantaa i ato daily, montb- 
V®L. XX. Part II. t 



ly, and annual. He observes, that the sea risM.aa the 
moon gets near tbe meridian, whether above or below 
the horizon, and falls again as she rises or falls} also, that 
the tides increase at the time of new and full moon, and 
are greatest at the summer solstice. Pliny explains the 
phenomena at some length } and says, that both the sun 
and moon are their cause, dragging tbe waters along 
with them (B. II. c. 97.). Seneca (Nat. Q,uest, III. 
28.) speaks of tbe tide with correctness } and Macro- 
bius (Somn* Scip. I. 6.) gives a very accurate descrip- 
tion of their motions. 

It is impossible that such phenomena should not exer- 
cise human curiosity as to their cause. Plutarch {PUmi, 
Phil. III. 17.), Galileo {Syst, Aiund. Dial. 4.), Ric- 
cioli in his Almagest^ ii. p. 374, and Gassendi, ii. p. 27. 
have collected most of the notions of their predecessors 
on the subject } but they are of so little importance, that 
they do not deserve our notice. Kepler speaks more like 
a philosopher {De Stella Mortis, and Epit. Ast/rm. p. 
555 ). He says that all bodies attract each other, and 
that the waters of the ocean would all go to tbe moon 
were they not retained by the attraction of the earth } 
and then goes on to explain tlieir elevation under the 
moon and on the opposite side, because the earth is fes» 
attracted by the moon than the nearer waters, but more 
than the waters which are more remote. 

The honour of a complete explanation of the tides 
was reserved for Sir Isaac Newton. He laid hold of this 
class of phenomena as the most incontestable proof of 
universal gravitation, and has given a most beautiful and 
synoptical view of the whole subject } contenting him- 
self, however, with merely exhibiting the chief conse- 
quences of the gsnerul principle, and applying it to tbo 
phenomena with singular address. But the wide steps 
taken by this great philosopher in hts investigation leave 
ordinary readers frequently at fault: many of bis as- 
sumptions require the greatest mathematical knowledge 
to satisfy us of tlieir truth. Tbe academy of Paris there- 
fore proposed to illustrate this among other parts of tbe 
principles of natural philosophy, and published the the- 
ory of the tides as a prize problem. This produced three 
excellent dissertations by M^Laurin, Daniel Bernoulli, 
and Euler. Aided by these, and chiefly by the second, 
we shall here give a physical theory, and accommodate 
it to the purposes of navigation by giving tbe rules of 
calculation. We have demonstrated in our disserta- 
tions on tbe physical principles of the celestial mo- 
tions, that it is an unexcepted fact, that every particle of 
matter in the solar system is actually deflected toward 
every other particle } and that the deflection of a parti- 
cle of matter toward any distant spliere is proportional 
to the quantity of matter in that sphere directly, and to> 
the Fquare of tbe distance of the particle fram the centre 
of that sphere inversely : and having found that the hea- 
viness of a piece of terrestrial matter is nt^hing but the 
supposed opponent to the force whicli we exert i« car- 
rying this piece of matter, we conceive it as possessing 
a property, that is, distinguishing quality, manifested bp 
its being gravis or heavy. This is heaviness, gravitasy 
gravity } and die manafeetaition of this quality, or the 
event in which it is seen, whether it be directly falling, 
•r deflected in a psrabcdic curve, or otretehlng a coiled 
^mg, or breaking a rope, or simply pressing on its super 
port, is gravMath, gravitation } and the body is said to 
gravitate. When all tboCades are removed fiom tbe- 
3 G body^. 
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boJy, as when we cut the string by which a Stone is 
hung, it moves directly downwards, tendit ad terram. 

St discindalur funis tenderet lapis ad terram, Dum vetv 
funis integer perstet, lapis terram versus niti censetur. 

By some metaphysical process, which it is needless at 
present to trace, this nisus ad motum has hecn called 
a tendency in our language. Indeed the word has 
now come to signify the energy of any active quality in 
tliose cases where its simplest and most immediate mani- 
festation is prevented by some obstacle. The stone is 
now said to tend towards the earth, though it does not 
actually approach it, being withheld by the string. The 
stretching the string in a direction perpendicular to the 
horizon is conceived as a full manifestation of this ten- 
dency. riiis tendency, this energy of its heaviness, is 
therefore named by the word which distinguishes the 
quality j and it is called gravitation, and it is said to 
gravitate. 

Bu^t Sir Isaac Newton discovered that this deflection 
of a heavy body diflVrs in no respect from that general 
deflection observed in all the bodies of the solar system, 
lor 16 feet, which is the deflection of a stone in one 
second, has the very same proportion to ^Vth of an inch, 
which IS the simultaneous deflection of the moon, that 
the square of the moon’s disUnce from the centre of the 
earth has to the square of the stone’s disUnce from it. 
namely, that of 3600 to i. * 

Thus we arc enabled to compare all the effects of the 
mntoal tendencies of the heavenly bodies with the ten- 
dency of gravity, whose effects and measores are fami- 
liar to us. 

If the earth were a sphere covered to a great depth 
with water, the water would form a concentric spherical 
«hel i for the gravitation of every particle of it* surface 
would then be directed to the centre, and would be 
equal. The curvature of its surface therefore would be 
every where the same, that is, it would be the uniform 
curvature of a sphere. 

It hw been demonstrated in former articles, after Sir 

BXXXVI ‘•'e gravitation of a particle C 

BXXXVI. fig , ) to the centre O, is ,o that of a pa?,ic "e at 

he surface as CO to EO. In like manner the gravita- 
tion of 0 IS to that of p as o to j. O. If thcrefLe EO 
and Op are two communicating canals, of equal leneths 
the water in both would be in equilibrio, because each 
column would exert the same total pressure at O. But 
if the gravitation of each particle in /) O be diminished 
wei*! *“<='> as viutli of iu whole 

Totill be ‘'’•‘.“■f •‘■‘a' Pressure of the coUiiiin 

■po Tl.^ ‘•’at of the column 

fi?; they will no longer be in equilibrTo. 



PIrIc , 



n^in in equilibrio. exerting equal total^p^rUsur reat a 

^iS’n'V’* P'T«!>Jic»l.i to EO,tf'l”^^^ 

in the direcUo? CF!^and*!frl!l“l"“ ‘'‘“f 



n t r free Uo7rF '>y ® ^-®® «®^^8 

the plrtirfrl'^S .uV.X‘tbaf 1 
to oO, the force acting " ^ J ^ « ®r»' 

on 0. In order that ih. f «q»al to the force acting 



may ! 

the co- 
poured ia- 



3 T I D 

to the oblique tower/ F. All this is evident when we Tiiff. 
consider the matter hydrostatically. The gravitation of -v^ 
the particle c may be represented by o 0 j but the di- 
minution of the pressure occasioned by this at O is re- 
presented by C c. 

Hence we can collect this much, that the whole di- 
minution of pressure at C is to the whole diminution of 
pressure at O as the sum of all the lines rC tothesnin 
of all the lines o O, that is, as fC* to PO*. But the 
weight of the small quantity of water added in each 
tower is diminished in the same proportion j therefore 
the quantity added atF/must he to the quantity added 
at Vp as JC to /7 O. Therefore we must have 1 '/: 
P/^=/C : p O, and the points E, F, P, must be in the 
circumference of an ellipse, of which PO and EO arc 
the transverse and conjugate semi-axes. 

What we have here supposed concerning the diminu- 
tion of gravity in these canals is a thing which really 
obtains in nature. It was demonstrated, when treating 
of the Pbecession of the Equinoxes, that if the son or 
moon lie in the direction OP, at a very great distance,, 
there results from the unequal gravitation of the diff‘w- 
ent particles of the earth a diminution of the gravity of 
each particle which diminution is in a direction paral- 
lel to OP, and proportional to the distance of the par- 
ticle from a plane passing through the centre of the 
earth at right angles to the line OP. 

Thus it happens that the waters of the ocean have 
their equilibrium disturbed by the unequal gravitation 
of their diflTerent particles to the sun or to the moon; 
and this equilibrium cannot be restored till the waters 
come in from all bands, and rise up around the line 
joiuing the centres of the earth and of the luminary. 

The spherical ocean must acquire the form of a pro- 
late spheroid generated by the revolution of an ellipse 
round its transverse axis. The waters will be highest 
in that place which has the luminary in its zenith, and 
in the antipodes to that place ; and they will be most 
depressed in all those places which have the luminary in 
their horizon. P and P' will be' the poles, and EOQ 
will be the equator of this prolate spheroid. 

Mr Ferguson, in his Astronomy, assigns another 
cause of 4 his arrangement, viz, the difference of the cen- 
trifugal forces of the difl'erent particles of water, while 
the earth is taming round the common centre of gravi- 
ty of the earth and moon. This, however, is a mistake. 

It would be just if the earth and moon were attached to 
the ends of a rod, and the earth kept nlways the same 
face toward the moon. 

It is evident that the accumulation at P and P^ and 
the depression at the equator, must augment and diminish 
in the same proportion with the disturbing force. It is 
also evident that its absolute quantity may be discover- 
ed by oar knowledge of the proportion of the disturbing 
force to the force of gravity.— Now this proportion is 
known ; for the proportion of the gravitation of the 
earth's centre to the sun or moon^ to the force of gravi- 
ty at the earth's surface, is known ; and the proportion 
of the gravitation of the earth's centre to the luminary, 
to the difference of the gravitations of the centre and of 
the surface, is also known, being very nearly the pro- 
portion ol the distance of the luminary to twice the ra- 
dius of the earth. 

A Ithough this reasoning, by which we have ascertain- 
ed the elliptical form of the watery spheroid, be sum* 
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M #», the^ elevation of the equator of the spheroid, 
or U^e ellipti city, ^ e e. Also make AE = at, and ' 

.V*. Then AE— BFrrir’ and F f-y, 

XX ' * 



ciently convincing, it is very imperfect, being accom^ 

^ modated to one condition only of equilibrium, viz. the 
equilibrium of the canals/c and c 0. There are several 
other conditions equally necessary to which this lax rea- 
soning will not apply, such as the direction of the whole 
remaining gravitation in any point F. This must be 
perpendicular to the surface, &c. &c. Nor will this 
mode of investigation ascertain the eccentricity of the 
spheroid without a most intricate process. We must 
therefore take the subject more generally, and show 
the proportion and directions of gravity in every point 
of the spheroid. We need not, however, again demon- 
stiate that the gravitation of a particle placed any where 
without a perfect spherical shell, or a sphere consisting 
or concentric spherical shells, either of uniform density, 
or of densities varying according to some function of the 
radius, is the same aa if the whole matter of the shell 
or sphere were collected in the centre. This has been 
demonstrated in the article Astronomy. We need 
only remind the reader of some consequences of this 
■theorem which are of continual use in the present in- 
vestigation. 

^ I. The gravitation to a sphere is proportional to 
ita quantity of matter directly, and to the square of the 
distance of its centre from the gravitating particle in- 

2. if the spheres be homogeneous and of the same 
density, the gravitations of particles placed on their 
surfaces, or at distances which are proportional to their 
diameters, are as the radii 5 for the quantities of mat- 
ter are as the cubes of the radii, and the attractions 
are inversely as the squares of the radii } and there- 
fore the whole gravitations are as or as r. 

to a sphere has no tendency 

to the matter of the shell which lies without it, because 
Its tendency to any part is balanced by an opposite ten- 
dency to the opposite part. Therefore, 

4. A particle placed any where within a homocene- 

^ propor- 
tional^ to its distance from it. ^ 

irrivillr problem to determine the 

gravitat on of particles to a splieroid. To do this in 
general terms, and for wery situation of the particle, 

wi”n bv^^'m ^ J our limits 

I- h /. "“"’.“^'”•‘5 "0 content ourselves 

Ihe^raZ f ^ for merely ascertaining 

ing the raUo ^ the graviUUon at the pole to that at 
the equator. Therefore, ^ 

Let N»S^N(fig. 2.) be a section through the axis 
of an oblate homogeneous spheroid, which differs very 
little from a sphere. NS is the axis, mq is the equat^Z 
rial diameter, O is the centre, and N»isQ is the sec 

[L'ld ‘TI ■* -r- P ‘>0 « Purticle si- 

tuated at any distance without the sphere in its axis 

produced ; It IS required to determine the gravitation 
•f ^is particle to the whole matter of the spheroid ? 

..nH-™” *1?” »ery near to each other, 

catting off two small arches AB, CD ; draw GA « 

POfpendicular m the a’afalo^t;’ prossWYhVaUr^cUon 'o’f tie ThreW^u.- 

J^^I ? ^POfpeodicular to PAC, and OF perpen- „ OE* • PE OE . PA»® * 

t‘t OA 'V OA- - -POT-X POT^EA X F/' or d x 

1 ance 0 the gravitating particle be 1/, and PIFTEa ^ manner, the attraction of 

3^2 the 



Tide. 
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Suppose the whole figure to turn round the axis OP. 
1 he little space AB^a will generate a ring of the re- 
dundant matter 5 so will CDdc. Tliis ring may be 
considered as consisting of a number of thin rings gene- 
rated by the revolution of An. The ring generated by 
Aa IS equal to a parallelogram whose base is the ciii 
aimference described by A, and whose height is An. 
Iherefore let c be the circumference of a circle whose 
radius is i. The ring will be Anx^X AG. But be- 
cause maN is an arch of an ellipse, we have Mm : Aa 

= M 0 : AG=rr : AG, and An=:Mwi x — =r- 

r * r 

AG. Therefore the surface of this ring is =r r - AG*. 

We have supposed the spheroid to be very nearly 
sphencal, that is, d exceedingly small in comparison of 
r. Ihis being the case, all the particles in An, and 
COTsequently all the particles in the ring generated by 
the revolution of A n, will attract the remote particle t 
with the same force that A does very nearly. We may 
say the same thing of the whole matter of the ring genl^ 

Ixeld^ This attractiL is 

exerted in the direction PA by each individual particle. 
But every action of a particle A is accompanied by the 
action of a particle A' in the direction PA'. These two 
compose an attraction in the direction PO. The whole 

attraction in the directions similar to PA is =r c X 
AG* 

PA* measures the number of parallel 

plates of which the solid ring is composed. This 
being decomposed in the direction PG is = cx~X 

^^^^X GH. Bat 42.*- 25 ! PG _ PE. 

Ti r L ?A»-P 0 *’ PA-PO 

Iherefore the attraction of the ring, estimated in the 
direction PO, is = c X pX 2^^X GH. 

of ‘•’O ‘■•■o'®, we have HG: 

AB_AG:AOjalsoAB:BL=AO:OE. But PA - 

AG=PO : OE, nnd OE= :^ 52 . Therefor^ 

AB : BL=AO : =AO.PA: PO. AG 

Also BL : LA=EO : EA, 

f ^ PA : PE. 

Eo"pa’ /n’ • AO • PA. 
EG - PA : AO . PO . AG . EA . PE. 

Or HG : F_^EO . PA* ; PO . EA . PE. 

and HG = F/x EO . PA* 

- , •' Hi . PE . EA’ 

Now sohstitiite this value of HG in the formula 
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^ the ring generated by the revolutlo%of CD Is c— x 



OE* . PC* 

X Therefore the attraction of both is 



OE3 



— c ” X ly* X j>Q4 ^ ^ "f" “ X Fy* 

x'TPA' + PC*. 



^ ^ -r * ^ . But PA* -f. PC* r= 2 PE* 4. 
2 EA* =r 2 PE* -f- 2 Therefore the attraction is 

* ^ ®“‘ F/= y.=^*- 

Therefore r/2l=:-* X—, =/*. 

X y X 

Therefore the attraction of the two rings is 2 c — — X 
_ ^ r 

r*— a* X PE*+at* x But PE* = PO* — OE% =r 

(r» — — r*4-** Therefore the attraction 
of the two rings is 






X d* — r* 4 * 2«*at, rz 2c 



r d* 



r* + arV 'x—d‘i*x+r'^x—ix* szzae 

•*— X * ; » 

r ^«^*-r43»*****~ 2:t^^. 

The attraction of the whole shell of redundant mat- 
taking the fluent of this formula, 

which IS 









Sr^x^ 



2X^\ 

3 5 r 



and then make xzzr. This gives 2c— (d' 1 

rd^^ 






4 r c r* 



-yr«), which is =r2c—^(»fl?V*—fH), 

— To this add the attraction of the 



3d^ Sd*' 
inscribed sphere, which is ^ 
traction of the whole spheroid 



c r* 

IF^ 



anfl we have the at- 



— T +T- 



d* * ^ d* * (i* 

u, ’'pVu*'’® i" N. 

«ie He ®f the »phcroKl, tbe attraction of tbs spheroMi 

w^cr + TVee- 

If the spheroid is not oblate, but oblonn, and if the 
greater semiaxis be r, and the depression at the equator 

Therefore the attraction for a particle in the pole, w 
the gi ayitation of a particle in the pole, Is i cr — ' ce 

rad^u h ‘ ’® T + e, and the equatorial 

axis with the'’°f ^ ^ Ti »l>''er«i<l Has the same 

;*rti^:';u‘t^ri; » 

pen^cuL^tlVh""’'**'"^ P««- 

W rsemia^is is'rTr »P''erold, whose 

with this ellipse is a iZ„ „ “ ■ *’'■,'1® "®» 
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small in comparison of r, a particle ob the equator of 
the oblong spheroid will be as much attracted by these v, 
circles of equal areas, with their corresponding ellipses, 
as by the ellipses. Now the attraction at the pole of an 
oblate spheroid was ^ cr -j^y^yce* Therefore putting 
It c in place of c, the attraction on the equator of tbs 
oblong spheroid will be equal to ^cr + rVcp. 

Thus W'e have ascertained the gravitations of a parti- 
cle situated in the pole, and of one situated in the equa- 
tor, of a homogeneous oblong spheroid. This will en- 
able us to solve, the following problem : 

If the particles of a homogeneous oblong fluid spheroid 
attract each other with a force inversely as the squares 
of their distances, and if they are attracted by a very 
distant body by the same law, and if tlie ratio of the 
equatorial gravity to this external force be given} to 
find what most be the proportion of the semiaxis, so 
that all may be in rquilibrio, and the sphermd preserve 
its fornv ? 

Let r be the equatorial radius, and r+ebe the polar 
semiaxis. Then the gravitation at the pole m is ^ r r 
+ TT ^ gravitation at the equator is cr 4 

c e. Now by the gravitation towards the distant 
body placed in the direction of the polar axis, the polar 
gravitation is iliminisbed, and tlie equatorial gi-avitation 
is increased ; and the increase of the equatorial gravita- 
tion is to the diminution of the polar gravitation as NO 
to 2 ;» O. Therefore if the whole attraction of the ob- 
long spiveroid for a particle on its equator be to the force 
which the distant body exerts there, as G to P, and if 
the spheroid is very nearly spherical, the absolute weight 

at the equator will be 4 ^ 4 * tt ^ ^ 

the absolute weight at the pole will he 4 ^ ^4 - tV ^ 

2 P . . ^ P 

4 c r Their difference is r ^ 4 ^ ij^* 

Now if we suppose this spheroid to be composed ef 
similar concentric sJiells, all the forces will decrease in 
the same ratio. Therefore the weight of a particle in a 
column reaching from the equaNir to the centre will be 
to the weight of a similarly situated particle of a column 
reaching from the pole to the centre, as tlie weight of a 
particle at the equator to the weight of a particle at the 
pole. But the wliole wwghts of the two coliMnns must 
be equal, that they may balance each other at the cen- 
tre. Their lengths must therefbi’e he reciprocally as tile 
wei^its of similarly situated particles*, that is, tlie polar 
semiaxis iwost be to the equatorial radius, as tlie weight 
of a particle at the equator to the Weight of a particle at 

the pole. Therefore we must have Ti^ctf42^^’Q'T 

4 t^<’ — fcr^=c : r. 

p 

Hence we derive 2 r e, or 4 G : 15 P=r : r. 

This determines the form of the floid splieroid whet 
tl e ratio of G to P is given. 

It is well kTK)wn that the gravitation of the moon to 
the earth is to the disturbing force of the sun as 178,7^5 
to I very nearly. The lunar gravitation is increased ^ 
she approaches the earth in tlie reciprocal duplicate latio 
of the distances. The di^urbing force of the son dimi- 
nishes in the simple ratio of the distances} therefore the 
weight of a body on the* soiree of the eardi is Ihe 

disturbing 



Hdft 



Digitized by kjOOQle 




^ . disturbing force of tlie son on tlie same body in a ra- 
tio compounded of the ratio of 178,725 to 1, the ratio of 
3600 to I, and the ratio of 60 to 1 5 that is, in the ra- 
tio of 38604600 to I. If the mean radius of the earth 
be 20934500 feet, the difference of the axis, or the ele- 
vation of the pole of the watery spheroid produced by 
the gravitation to the sun, will be V <*«et, 

or very nearly 24I inches. This is the tide produced 
by the sun on a Iromogeneous fluid sphere. 

It is plain, that if the earth consists of a solid nucleus 
of the same den-.ity with the water, the form of the solar 
tide will be the same. But if tlie density of the nucleus 
be diflVrent, the form of the tide will be difierent, and 
will depend both on the density and on the figure of the 
nucleus. 

If the nucleus be of the same form as the surrounding 
fluid, the whole will still maintain its form with tlie 
same proportion of the axis. If the nucleus be splieri- 
cal, its action on the surrounding fluid will be tlie same 
as if all the matter of the nucleus by which it exceeds 
an equal bulk of the fluid were collected at the centre. 
In this case, the ocean cannot maintain the same form : 
for the action of this central body being proportional to 
the square of the distance inversely, will augment the 
gravity of the equatorial fluid more than it augments 
that of the circumpolar fluid 5 and the ocean, which was 
in equilibrio (by supposition), must now become more 
protuberant at tbe poles. It may, however, be again 
balanced in an elliptical form, wlien it has acquirW a 
just proportion of the axes. The process for deter- 
mining this is tedious, but precisely similar to the pre- 
ceding. 

If tlie density of the nucleus exceed that of the fluid 

about we shall have r : e=G : 3 P, which is nearly 

the form which has been determined for the earth, by 
the mensuration of degrees of the meridian, and by the 
vibration of pendulums. The curious reader will do 
well to consult the excellent dissertations by Clairaut 
and Boscovich on the Figure of the Earth, where this 
curious problem is treated in the most complete manner. 
Mr Bernoulli, in his dissertation on the TicU»s, lias com- 
mitted a great mistake in this particular. On the oth<*r 
band, if tlie intcieus be less dense than the waters, or if 
there lie a great central hollow, tiie elevation protluced 
by the sun will exceed 24^ inches. 

It is needless to examine this any fartlier. We have 
collected enough for explaining the chief aft'cctioos of 
tbe tides. 

It is known that tlie earth is not a spliere, Ijot swel- 
led out at the eqaatar by the diurnal rotation. But the 
change of form is so very small in proportion to tlie 
whole bulk, that ,it cannot sensibly aflect the change of 
form afterwards Induced by the sun on the waters of the 
ocean. For the disturbing force of the sun would pro- 
duce a certain protuberance on a fluid spliere ; and this 
protuberance depends on the ratio of the disturbing force ] 
to tbe force of gravity at the surface of thU spliere. If i 
the gravity lie change d in any pro|K)rtkin, tlie protube- j 
ranee will change In the sa»e proportion. Therefore, if 

•k- I I. _ I *j - 1 1 
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*' in comparison with Ihe whole gravity, 

of 1 herelore the cliange proiluced on the spheroid will not ' 
a- sensibly diff*er from that prodneed on the sphere ; and 
th the elevations of the waters above the surface, which 
“- they would have assumed independent of the siin’.s ac- 
ly lion, will be the same on the spheroid as on the spliere. 
t. Tor the same reason, the moon will change the surface 
d already changed by the sun, In tlie same manner as she 
would have changed the surface of the undisturbed 
IS ^ean. Therefore the change produced by both these 
ir luminaries in any place will be the same when acting 
iH together as when acting separately } and it will be equal 
d ta the sum, or tiie differenc e of their separate changes, 
e according as these would have been in tiie same or ia 
opposite directions. 

g Let us now consider the most interesting circum* 
e stances of the form of an elliptical tide, which differs 



- , Uiuora 

very little Irom a sphere. 

Let T (fig. 2.) be a point in the surface of the in-Elg. s. 
Krihed sphere, and let Z expres.'i thp angular distance 
TOQ from the longer axis of the surrounding spberotil 
0 OT N^. Let TR, TVV be perpendicular to the equa®> 
tonal diameter ami to the axis, so that they are the co- 
sine and the sine of TOQ to the radius TO or QQ, 

Let S' q N* be a section of the circum«icribed sphere. 

Draw OT cutting the spheroid in Z and the ciicam. 
sciibed sphere iiW. Also let 50 » he a section of a 
sphere which has the same capacity with the spheroid, 
and let it cut the radiu.s in r. Then, 

1 . The elevation 1 Z of the point Z of the spheroid 
above the inscribed sphere is =Q qr x cos.* Z, and the 
depre.ssion f Z below the circumscribed sphere is • 

X sine* Z. Produce R I till it meet the surface of the 
spheroid in V. The minnte triangle VTZ may be con- 
sidered as rectilineal, right-angled at Z, and therefore 
similar to OTR. Therefore O r : TR=TV ; TZ. But 
in the ellipse OQ, or OT : TR=Qy ; TV. There- 

ft.™ OT* : TR*=Qy : TZ, and TZ=?-? 1 ™' 






> =Q q X cos.* Z. 
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mitted a great mistake in this particular. On the oth<r manner it may be shown, that 

band, if tlie inicieuM he less dense than the waters, or if ^ ^ ^ ***”’.* 

there lie a great central hollow, the elevation protiuced rr,^* elevation of the point T above another point 
by the sun will exceed 24^ inches. ^ » whose angula r distance TOl^' from the point T is 

It is needless to examine this any fartlier. We have is =Q q X co>.* Z— sin.* Z. Call the angle QOT' 

collected enough for explaining the chief aft'cctioos of The n T' Z'-Qy x cos.* Z', and TZ— Z', 

the tides. X cos.* Z— cos.* Z'. But the arch QT' is the 

It IS known that tlie earth is not a spliere, Ijot swel- complement of QT, and therefore cos.* Z' =: sin.* Z. 
led out at iha equator by the diurnal rotation. But the Therefore TZ— T', Z'=Q q x cos * Z sin"*^ 

!Ti ®1 t '"’"ki 3 - Q^=t Q q- For the inscribed sphere' is to the 

whole bulk, that ,.t cam-t seneibly aflect the change of spl«roid as OQ to O o. But the inacrihed sphere is to 
form afterward, .oduced by the sun on the wate« „f ,|„ ,|,e sphere r o , as to O o*. Thei efore because tb^ 

ocean. For the disturbing force of the sun would pro- sphere ro» is equal to the spheroid SyN, we have 
do™ a certain proto^ra^e on a fluid s,d-ere j and this OQ : OyzrOQ* : Oo*, and O o is the firat of two mea^ 

pr^uberaace depends on the ratio of the disturbing force proportionals between OQ and O y. But Q y is vefv 

to the force of gravity at the surfi«e of this splwre. If .mall in comparison with OQ. Theretbre Qo s ZZ 

the grav ity lie change d in any projiortKin, tlie protube- nearly y Q ^ ^ 

SMCe will change in the same proportion. Therefore, if Since son U the spimre of equal capacity, it is the 
^hody be a spheroid, the protoberan™ produeed at form of the undisturbed ocean. The bert way thereW 
^ point by the sun w.U increase or diromii* ,u the of conceiving the changes of form produeed U the sun 
iame proportion that the gravity at thio point has been or moon« or bv both tmreihor « 'A <k i ***** 

gravity, even at the pole o£ the teiieefenal spheroid, u this surface.. Therefore, ^ ^ 

4. The 
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4. The elevation r Z of the point Z above the^eqoU ^ g . ^ ^ 

capacious sphere is evidently =:Q q X cos. Z ' 3 

Also the depression r' 2 J of the point Z'isrzQy X maximum. 

,in.» Z ' — \ Q In like manner, to have low water in a place where 

N. B. Either of these formolx will answer for cither the zenith distance of the sun and moon are ® and w, 

the elevation above, or the depression below, the natural vve must have S • sin.* v+M • sin.* w a maximum, 

ocean : For if cos.*Z is less than -f, the elevation given Lemma i. If we consider the sines and cosines of 
by the formula will be negative; that is, the point is angles as numeral fractions of the radius i, then w 

below the natural surface. In like manner, when have cos.* Z=^-f-y cos.* Z, and sin.* Z=4 — §-cos.*Z 

sin.*Z' is less than the depression is negative, and Let a m s (fig. 3.) be a quadrant of a circle of whic 



the point is above the surface. But if cos.*Z be =r^, or 
»in.*Z' be =4, the point is in the natural surface. This 
' marks the place where the spheroid and the equal sphere 
intersect each other, viz. in P', the arch P 0 being 
54® 44' very nearly, and PS=35® 16*. 

Let S represent the whole elevation of the pole of the 
solar tide above its equator, or the difference between 
high and low water produced by the sun : and let M 
represent the whole elevation produced by the moon. 
Let X and y represent the zenith distances of the son 
and moon with respect to any point whatever on the 
ocean. Then x and y will be the arches intercepted 
between that point and the -summits of the solar and 
lunar tides. Then the elevation produced by both lu- 
minaries in that plane isS*co8.*jf — 4S+M*cos.*y 
; or, more concisely, S • cos.* ar-j^M • cos.*y — 4 
S-4-M, and the depression is S • sin.* je-|-M * sin.'y— 4- 

s:pr. 

Let the son and moon he in the same point of the 
heavens. The solar and lunar tides will have the same 
axis ; the cosines of x and y will each be i, and the 
elevati on at the compound pole will be >4 

The depres sion at any point 90® 
irom this pole will be 4 the whole tide is 

S+M. 

Let the moon be in quadrature, as in a (fig. 3.). The 
appearance at s will be known, by considering that in this 
^lace the cosine of x is l, and the cosine of y is o. There* 

fore the elevation at s =r S 4 S-pM, =4 S 4 M. 

The depression at a = S — J S-f M =48 4M* 

,The difference or whole tide = S Ml 

In like manner, the whole elevation at a above the in- 
scribed sphere is M— S. 

Hence we see that the whole tide, when the moon is 
in quadrature is the difference of S and M* We also 
see, that if M exceeds S, the water will be higher at a 
than at s. Now it is a matter of observation, that in 
the quadratures it is high Water under the moon, and 
low water under the sun. It is also a matter of obser- 
vation, that in the free ocean, the ebb tide, or the water 
at immediately under the sun, is below the natural 
surface of the ocean. Hence we must conclude, that 

^ O 1' .1 T r .1 . ■. m- . . _ ' _ _ 



Let a m s (fig. 3.) be a quadrant of a circle of which 5- 
G is the centre, and O s i«; the radius. On O « describe 
the semicircle OMS, cutting O m in M. Draw s M, 
and produce it till it cut the quadrant in rt. Also draw 
MC to the centre of the semicircle, and MD and n d 
perpendicular to O s. 

It is plain that a M is perpendicular to OM; and if 
O 5 be radius, s M is the sine of the angle s OM, which 
we may call Z ; OM is its cosine: and because 0^: 
OM=OM : OD, and O ^ : OD = O : OM*. and 
OD may represent cos.* Z. Now OD=OC-|-CD. 

If O ^=1, then 0C=4. CD=CM • cos. MCD, =r 
CM • cos. 2 MOD, =4 ‘ C09* 2 Z. Therefore, cos.*Z 
4“p4 2 Z. 

In like manner, because Oj:#M=:«M:^D, jD 
is =r sin.*Z. This is evidently = 4^4 cos. 2 Z. 

Lemma 2. Cos.*Z— -sin *Z=: cos. 2 Z. For, because 
^ M is perpendicular to OM, the arch s n is double of 
the arch s iw, and because MD is parallel iond^sd is 
^ 2 s D, and rfD= sin.*Z. Therefore O d zz cos.*Z 

sin.*Z. But O rf is the cosine of n 5, =cos. 2Z and 
cos.*Z — sin.*Z=:cos. 2 Z. 

By the first Lemma we see, that in order that there 
may be high water at any place, when the zenith di- 
stances of the sun and moon are x and y, we roust have 
S * cos. 2f-(-M * cos. 2y a maximum. 

That this may be the case, the fluxion of this for- 
mula must be =r o. Now we know thqt the fluxions of 
the cosines of two arches are as the sines of those arches. 
Therefore we must have S • sin. 2/v-pM'sin. 2y=o, or 
S * sin. 2Ar= — »M * sin. 2y, which gives us sin. 2x: 
sin. 2y= M : S. 

In like manner, the place of low water requires sin. 

2v : sin. 2ui = M : S. 

From this last circumstance we learn, that the place 
of low water is o, removed 90® from the place of bigh 
water 5 whereas we might have expected, that the sphe- 
roid would have been most protuberant on that side on 
which the moon is : For the sines of 2u and of 2ti? have 
the same proportion with the sines of 2x and of 2y. 
Now we know that the sine of the double of any arch is 
the same with the sine of the double of its complement. 
Therefore if low water be really distant 90® from high 
water, we shall have sin. 2xi sin. 2yzz sin. 2i; : sin. 



4 S is less than 4 M, or that M is more than double of ** place, the sines cannot have this 

8. This agrees with the phenomena of nutation and proportion. 

- ^ — .1^ .1 •• ^.1 .fa ^ 



precession, which seem to make 8=4 of M. 

In all other positions of the sun and moon, the place 
of high water will be different. It is high water where 
the sum of the elevations produced by both luminaries 
above the natural ocean is greatest ; and the place of 
low water is where the depression below the natural 
ocean 18 greatest. Therefore, in order that it may be 

high w ater, we must have 8 • cos.*:e-f M • cos.*y 4 

S-fM a maximum ; or, neglecting the constant quan- 



Now let s be the point of the earth’s surface which 
has the sun in the zenith, and m the point which has 
the moon in the zenith. Let h be any other point. 
Draw O h cutting the semicircle OM r in H. Make 
OM to CS as the disturbing force of the moon to that 
of the sun ; and draw S v parallel, and 8 /, M r^ier- 
pendicular to HH'. Join MH and MH'. The angle 
HC s is double of tbe angle HO s, and MCH is double 
of MH'H, or of its equal MOH. Because HMH is 
a semicircle, HM. is perpendicular to MO. There- 
fore 
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fore if HH' be considered as radius, HAI is the sine 
and H'M is the t:oslne of MH'H. And C r is =MC • 
cos. 2 y, = M • cos, 2 y. And C / is SC • cos. 2 x. 
Therefore / r or S' r is = S * cos. 2 x -|- M * cos. 2y. 
Therefore tr or S t; will express the whole difference of 
elevation between h and the points that are 90 degrees 
from it on either side (by Lemma 2.) 5 and if h be the 
place of high water, it will express the whole tide, be- 
cause the high and low waters were shown to be 90** 
asunder. But when h is the place of high water, S v is 
a maximum. Because the place of the moon, and 
therefore the point M, is given, S v will be a maxi- 
mum when it coincides with SM, and CU is parallel 
to SM. 

This suggested to us the ftdlowlng new, and not iir- 
elegant, solution of the problem for determining the 
place of high water. 

Let s(^oqs (fig. 4. and 5.) he a section of the ter- 
raqueous globe, by a plane passing through the sun and 
moon, and let O be its centre. Let s he the point 
which is immediately under the sun, and m the place 
immediately under the moon. Bisect in C, and 
describe round C the circle OM s LO, cutting O m in 
M. Take to^ represent the disturbing force of the 
moon, and make C « to CS as the force of the moon to 
that of the sun (supposing this ratio -to be known). Join 
MS, and draw CH parallel to it. Draw Oil //, and 
lOLP perpendicular to it. And lastly, draw Cl per- 
pendicular to SM. Then we say that m and its oppo- 
site mf are the places of high water, / and P are the 
places of low water, MS is the height of the tide, and 
MI, SI are the portions of this tide produced by the 
moon and sun. 

For it is plain, that in this case the line S t; of the 
last proposition coincides with MS, and is a maximum. 
"We may also observe, that MC : CS=:sin. MSC : sin, 
SMC, =r sin. HCS : sin. MCH, = sin 2h0i : sin. 
2/iOmj sin. 2x : sin. 2y, or M : S =r sin. 2x : 
sin. 2y, agreeably to what was required for the maxi- 
mum. 



It is also evident, that MI = MC • cos. CMI, =r 
M • cos. 2 y, and SI z= SC • ces. ISC, =r S • cos. 2 x j 
and therefore MS is the diOFerence of elevation between 
h and the points / and which are 90^ from it, and is 
therefore the place of low water ; that is, MS is the 
whole tide. 

The elevation of every other point maybe determin- 
ed in the same way, and thus may the form of the sphe- 
roid be completely determined. 

If we suppose the figure to represent a section through 
the earth's equator (which is the case when the sun and 
moon are in the equator), and farther suppose the two 
luminaries to be in conjunctiou, the ocean is an oblong 
spheroid, whose axis is in the line of the syzigies, and 
whose equator coincides with the six hour circle. But 
if the moon be in any other point of the equator, the 
figure of the oceau will be very complicated. It will 
not be any figure of revolution j because neither its 
equator (or most depressed part) nor its meridians are 
circles. The most depressed part of its equator will be 
in that section through the axis which is perpendicular 
to the plane in which the luminaries are situated. And 
this greatest depression, and its shortest equatorial dia- 
meter will be constant, while its other dlmeusions vary 
with the moon's place. We need not inquire more mi- 



nutely into its form \ and it is sufficient to know that Tide, 
all the sections perpendicular totheplanepassingthrough ‘ * 

the sun and moon are ellipses. 

This construction will afl’ord us a very simple, and, 
we hope, a very perspicuous explanation of the chief 
phenomena of the tides. The well informed reader will 
be pleased with observing its coincidence with the alge- 
braic solution of the problem given Daniel Bernoulli, 
in his excellent dissertation on the Tides, which shared 
with M'Laurin and Euler the prize given by the Aca- 
demy of Sciences at Paris, and with the case and per- 
spicuity with which the phenomena are deducible from 
it, being in some sort exhibited to the eye. 

In our application, we shall begin with the simplest 
cases, and gradually introduce the complicating circum- 
stances which accommodate the theory to the true state 
of things. 

We begin, therefore, by supposing the earth covered, 
to a proper depth, with water, forming an ocean con- 
centric with its solid nucleus. 

In the next place, we suppose that this ocean adopts^ 
in an instant the form which is consistent with the equi- 
librium of gravity and the disturbing forces. 

Thirdly^ We suppose the sun stationary, and the moon 
to move eastward from him above i 2^* every day. 

Fourthly^ We suppose that the solid nucleus turns 
round its proper axis to tlm eastward, making a rotation 
in 24 solar hours. Thus any place of observation will 
successively experience all the diflferent depths of water. 

Thus we shall obtain a certain Succession of pheno- 
mena, precisely similar to the succession observed in na- 
ture, with this sole diflerence, that they do not cor- 
respond to the contemporaneous situations of the sun and 
moon. When we shall have accounted for this differ- 
ence, we shall presume to think that we have given a 
just theory of the tides. 

We begin with the simplest case, supposing the sun 
and moon to be always in the equator. Let the 
series begin with the sun and moon in conjunction in 
the line O s. In this case the points m, and h coin- 
cide, and we have high water at 1 2 o'clock noon and 
midnight. 

While the moon moves from ^ to Q, Om cuts the 
upper semicircle in M *, and therefore CH, which is al- 
ways parallel to MS, lies between MC and C s. There- 
fore // is between m and s, and we have high water 
after 1 2 o'clock, but before the moon's southing. The 
same thing happens while the moon moves from 0 to y, 
during her third quarter. 

But while the moon moves from her first quadrature 
. in Q to opposition in 0 (as in fig, 5.), the line m O 
drawn from the moon's place, cuts the lower semicircle 
in M, and CH, parallel to SM, again lies between M 
and Sf and therefore A lies between m and 0. The place 
of high water is to the eastward of the moon, and we 
have high water after the moon's southing. The same 
thing happens while the moon is moving from her 
last quadrature in q to the next syzigy. In short, the 
point H is always between M and s, and the place of 
high water is always between the moon and the nearest 
syzigy. The place of high water overtakes the moon 
in each quadrature, and is overtaken by the moon in 
each syzigy. Therefore during the first and third quar- 
ters, the place of high water gradually falls behind the 
moon for some time, and then gains upon her again, so 

as 
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fts to overtake ber in the next qnadratnre. But during 
* the second and fourth quarters, the place of high wa- 
ter advances before the moon to a certain distance, and 
then the moon gains upon it, and overtakes it in the next 
syzigy. 

If therefore we suppose the moon to advance uniform- 
ly along the equator, the place of high water moves un- 
equally, slowest in the time of new and full moon, and 
swiftest in the time of the quadratures. There most 
he some intermediate situations where the place of 
high water neither gains nor loses upon the moon, but 
moves with the same velocity. 

The rate of motion of the point h may he determined 
as follows ; Draw C /, S n, making very small and equal 
angles with HC and MS. Draw n C, and about S, 
with the distance S describe the arch n v, which may 
he ^nsidered as a straight line perpendicular to n 8, or 

Then, because 8M and 8 n arc parallel to CH and 
Cl, the points n and t are contemporaneous situations 
of M and H, and the arches n M, i H, are in the ratio 
of the angular motions of m and A. Also, because n v 
and nU are perpendicular to fi S and n C, the angle 
« n M is equal to the angle 8 « C, or SMC. Also, be- 
cause the angles fi v M and MIC are right angles, and 
the angles v«M, CM I, are also equal, tlie triangles 
vnM, CMI, are similar. Therefore 
«M : n o=:MC : MI. And 
n V : I H=:ii 8 : 1 C, or MS : MC ; therefore 
«M:iH=rMS : MI. Therefore the angular mo- 
tion of the moon is to the angular motion of the place 
of high water as MS to MI. 

Therefore, when M'S is perpendicular to SC, and the 
point I coincides with S, the motion of high water is 
equal to that of the moon. But when M'S is perpen- 
dicular to SC, H'C is also perpendicular to C and the 
angle A' O « is 45®, and the high water is in the octant. 
While the moon passes from s to w', or the high water 
from « to A', the point I falls between M and S, and 
the motion of high water is slower than that of the 
moon. The contrary obtains while the moon moves 
from m' to Q, or the high water from the octant to the 
quadrature. 

It is evident, that the motion of A in the third quar- 
ter of the lunation, that is, in passing from 0 to ^ is 
similar to its mdtion from s to Q. Also, that its mo- 
tion from Q to 0 must retard by the same degrees as it 
accelerated in passing from s to Q, and that its motion 
in the last quarter from ^ to ^ is similar to its motion 
from Q to 0. 

At new and full moon the point I coincides with C, 
mod the pomt M coincides with s, Tlierefore the mo- 
tion of the high water at full and change is to the mo- 
tion of the moon as ^ C to « S. But when the moon is 
in quadrature, 1 coincides with C, and M with o. 
Therefore the motion of the moon is to that of high 
water as OS to OC or s C. Therefore the motion of 
high water at full and change is to its motion in the 
quadratures as OS to S j, or as the difference of the 
disturbing forces to their sum. The motion of the tide 
is therefore slowest in the syzigies and swiftest in tlie 
quadratures 4 yet even in Uie syzigies it passes the sun 
along with the moon, but more slowly. 

Let the interval between the morning tide of one 
dny and that of the next day be called a tide-day. 



This is ntways greater than a solar day, 0 1 2h 0V| 
because the ^ace of high water is mdving faster to the ' 
eastward than the sun. It is less than a lunar day, or 
24b. 50', while the high water passes from the second 
to the third octant, or from the fourth to the first. It is 
equal to a lunar day when high water is in the octants, and 
it exceeds a lunar day while high water passes from the 
first to the second octant, or from tlie third to the foortb. 

The difference between a solar day and a tide day is 
called the priming or the retardation of the tides^ 
This is evidently equal to the time of the earth's de- 
scribing in its rotation an angle equal to the motion of 
the high water in a day from the sun. The smallest of 
these retardations is to the greatest as the difference of 
the disturbing forces to their sum. Of all the ^no- 
mena of the tides, this seems liable to the fewest and 
most incnnsiderable derangements from local and acci- 
dental circumstances. It therefore affords the best 
means for determining the proportion of the disturbing 
forces. By a comparison of a great number of observa- 
tions made by Dr Maskelyne at St Helena, and at Bar- 
badoes (places situated in the open sea), it appears that 
the shortest tide-day is 24b. 37', and the longest is 25b. 
27'. This gives M— S : M-|-S=37 : 87, and S : M 
= 2 : 4.96 j which differs only i part in 124 from the 
proportion of 2 to 5, which Daniel Bernoulli collected 
from a variety of different observations. We shall there- 
fore adopt the proportion of 2 to 5 as abundantly exact. 
It also agrees exactly with the pbenoroena of the nut^ 
tion of the earth's axis and the precession of the equi- 
noxes 5 and the astronomers affect to have deduced th» 
proportion from these phenomena. But an intelligent 
reader of their writings will perceive more finesse tba« 
justice in this assertion, llie nutation and preces- 
sion do not afford phenomena of which we can assign the 
share to each luminary with sufficient precision for de- 
termining the proportion of their disturbing forces) and 
it is by means of many arbitrary combinations, and 
without necessity, that D’Alembert has made out this 
ratio. We cannot help being of opinion, that D’Alem- 
bert has accommodated his distribution of the pheno- 
mena to this ratio of 2 to 5, wlvicb Daniel Bemoulfi 
(the best philosopher and the nrKWt candid man of that 
illnstrious family of mathematiciafis) had, with so mack 
sagacity and justness of inference, deduced from the phe- 
nomena of the tides. D’Alembert could not but sw 
the value of this inference ) but he wanted to show his 
own address in deducing it proprio mapte forsooth from 
the nutation and precession. His procedure in this re- 
sembles that of his no less vain countryman De la Plow, 
who affects to be higlilv pleased with finding that Mr 
Bode’s discovery that Meyer had seen the Georgia 
Sidus in 1 756, perfectly agreed with the theory of 
motions which he (De la Place) had deduced 
own doctrines. Any well informed mathematician will 
see, that De la Place’s data afforded no such precision) 
and the Book on the Elliptical Motions of the Planet 
to which he alludes, contains no grounds for his info- 
rence. This obs’ervatlon we owe to the author 
per on that subject in the Transactions of the Roval 8o- 
ciety of Edinburgh. We hope thitt our readers wiH 
ense this occasional observation, by which we wisfc 'to^ 
justice to the merit of a modest man, and one 
greatest philosophers of his time. Our only daim m 
the present dissertation is the making kis excellent per- 
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P. lormance on the tides accessible to an Enlisb reader 
not much versant in mathematical researches j and we 
are sorry that our limits do not admit any thin^^ more 
than a sketch of it. But to proceed. 

Assiiining 2 ; 5 an the ratio of SC to CM', we have 
the angle CM'S=:23® 34' nearly, and w'o A'mi®47' j 
and this is the greatest difference between the raooti*s 
place and the place of high water. And when this ob- 
tains, the moon’s elongation in' 0 / is 56® 47' from the 
nearest syzigy. Hence it follows, that while the moon 
moves uniformly from 56* 47' west elongation to 56® 

47' east, or from 123® 13' east to 123® 13' west, the 
tide day Is shorter than the lunar day j and while she 
moves frem 56® 47' east to 123® 13', or from 123® 13' 
west to 56® 47', the tide day is longer than the lunar 
day. 

We see now the reason why 

—The swelling tides obey the moon. 

The time of high water, when the sun and moon are 
in the equator, is never more than 47 minutes different 
from that of the moon’s southing or — a certain 
fixed quantity, to be determined once for all by obser- 
vation). 

^ It is now an easy matter to determine the hour of 
high water corresponding to any position of the sun and 
moon in the equator. Suppose that on the noon of a 
certain day^Xhe moon’s distance from the sun is m s* 

The construction of this problem gives us sA, and the 
length of the tide day. Call this T. Then say 360® : 
e iw=:T : #, and t is the hour of high water. 

Or, If we choose to refer the time of high water to 
the moon’s southing, we must find the value of m A at 
the time of the moon’s southing, and the difference d 
between the tide day and the mean lunar day L, and say 
360 : m hzzd : the time of high water before the 

moon’s southing in the first and third quarters, but after 
U in the second and fourth. The following table by 
Daniel Bernoulli exhibits these tiroes for every loth de- 
gree of the moon’s elongation from the sun. The first 
or leading column is the moon’s elongation from the sun 
•r from the point of opposition. The second column is 
the minutes of time between the moon’s southing and 
the place of high water. The marks — and 4- distin- 
guish whether the high water is before or after the 
moon 8 southing. The third column is the hour and 
minute of high water. But we must remark that the 
first column exhibits the elongation, not on the noon of 
any day, but at the very time of high water. The two 
raiuaining columns express the heists of the tides and 
tbeir daily variations. 
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VoL. XX. Part n. 



The height of high water above the low water const!* 
tot<« what is usually called the tide. This is the inte- 
resting circumstance in practice. Many circumstances 
render it almost impossible to say what is the elevation 
of high water above the natural surface of the ocean. 
In many places the surface at low water is above the na- 
tural surface of the ocean. This is the case in rivers at 
a great distance from their mouths. This may appear 
absurd, and is certainly very paradoxical j but it is a 
fact established on the most unexceptionable authority. 
One instance fell under our own observation. 'I he low- 
water-mark at spring tide in the harbour of Alloa was 
found by accurate levelling to be three feet higher than 
the top of the stone pier at Leith, which is several feet 
above the high water mark of this harbour. A little 
attentioo to the motion of running waters will explain 
this completely. Whatever checks the motion of water 
in a canal must raise its surface. Water in a canal runs 
only in consequence of the declivity of this surface ; 
(See River). Therefore a flood tide coming to the 
mouth of a river checks the current of its waters, and 
they accumulate at the mouth. This checks the cur- 
rent farther up, and therefore the waters accumulate 
there also 5 and this checking of the stream, and con- 
sequent rising of the watexs, is gradually communicated 
up the river to a great distancu. The water rises every- 
where, though its surface still has a slope. In the 
mean time, the flood tide at the mouth passes by, and 
an ebb succeeds. This must accelerate even the ordi- 
nary course of the river. It will more remarkably ac- 
celerate the river now raised above its ordinary level 
because the declivity at tiie mouth will be so much 
greater. Therefore the waters nev the mouth, by ao- 
celeratiog, will fink in their cbanoel, and increase the 
declivity of the canal bevoud them. This will accele- 
rate the waters beyond them ; and thus a stream mmw 
rapid than ordinary will be prodifted along the whole 
3 W. driver. 
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Tide, river, and the waters will sink below their ordinary le- 
vel. Thus there will be an ebb below the ordinary sur- 
face as well as a flood above it, however sloping that 
surface may he. 

Hence it follows, that we cannot tell what is the na- 
tural surface of the ocean by any observations made in 
a river, even though near its mouth. Yet even in 
rivers we have regular tides, subjected to all the varie- 
ties deduced from this theory. 

We have seen that the tide is always proportional to 
MS. It is greatest therefore when the moon is in con- 
junction or opposition, being then S 5, the sum of the 
separate tides produced by the sun and moon. It gra- 
dually decreases as the moon approaches to quadrature ^ 
and when she is at Q or q, it is SO, or the difference 
of the separate tides. Supposing S s divided into lOOO 
equal parts, the length of MS is expressed in these parts 
in the fourth column of the foregoing table, and their 
differences are expressed in the fifth column. 

We may here observe, that the variations of the tides 
in equal small times are proportional to the sine of twice 
the distance of the place of high water from the moon. 
For since M n is a constant quantity, on the supposi- 
tion of the moon's uniform motion, M t; is proportion- 
al to the variation of MS. Now M n : M r=rMC : 
CI=i : sin. 2 y, and M n and MC are constant quan- 
tities. 

Thus we have seen with what ease the geometrical 
construction of this problem not only explains all the 
interesting circumstances of the tides, but also poinU 
them out, almost without employing the judgment, and. 
exhibits to the eye the gradual progress of each pheno- 
menon. In these respects it has great advantages over 
the very elegant algebraic analysis of Mr Bernoulli. 
In that process we advance almost without ideas, and 
obtain our solutions as detached facts, without perceiv- 
ing their regular series. This is the usual pre-eminence 
of geometrical analysis j and we regret that Mr Ber- 
noulli, who was eminent in this branch, did not rather 
employ it. We doubt not but that he would have shown 
■till more clearly the connection and gradual progress of 
every particular. His aim, however, being to instruct 
those who were to calculate tables of the different affec- 
tions of the tides, he adhered to the algebraic method. 
Unfortunately it did not present him with the easiest 
formulae for practice. But the geometrical construction 
which we have given suggests several formulae which 
are exceedingly simple, and afford a very ready mode of 
calculation. 

The fundamental problems are to determine the 
angle s O h or mO A, having m O s given ^ and to 
determine MS. 

Let the given angle m O s he called a ; and, to 
avoid the ambiguity of algebraic signs, let it always be 
reckoned from the nearest syzigy, so that we, may al- 
ways have a equal to tl>e sum of ar and y. Also make 
S»xsln.»2q 

“M*-|-S‘-f-2 M’^^'X cos. 2 ^**‘*"** represents the 

xj^of fig.4.orsin.» 2y,andmakep=ry-^^**'"* , 

^ ^ M-f-Sxcos. 2 a’ 

0 * 

which is the expression of - of that figure, or of tan. 
ay. Then we shall have^ 



X. Sin.y=y *~/‘^ ‘. 



For we shall have oof. 



Ti(k. 



Bat sin.*y=-— T®®®' — 




. / 1— x/ 1 

iin. y=^ — — • 



. ^ For because p is tan- 



2 y, ^ i is the secant of 2 y, and i i -f-y* M 
=/> : tan. y. 

These processes for obtalningy directly are abundantly 
simple. But it will be much more expeditious and easy 
to content ourselves with obtaining 2y by means of the- 
S • sin. 2« ‘ ^ 

value of Its tangent, via. ao* ^ 

find X by means* of the similar value of its tangent 

Mrf _ 
of fig. 4. 

There is still an easier method of finding both 
and 2y, as follows. 

Make M+S : M— S=tan. a : tan. b. Then h it 
the difference of x and y, as a is their sum. For this- 
analogy evidently gives the tangent of half the differ- 
ence of the angles CSM and CMS of fig. 4* or of 2 x 
and 2 y. Therefore to a, which is half the sum of 2 x 

-|-2y, add 4 , and we have 2*=o-|-0| W a-=:— 
and y=: . 

By either of these methods a table may be readily 
computed of the value of jp or y for every value 

But we must recollect that the values of S and M 
are by no means constant, but vary in the inverse tri- 
plicate ratio of the earth’s distance from the sun and 
moon j and the ratio of 2 to 3 obtains only when these 
luminaries are at their mean distances from the eartn.- 
The forces corresponding to the perigean, medium, and. 
apogeaii distances are as follow. 



Son. Moo^ 

Apogean - 1.901 4 *^ 5 ® 

Medium - 2. 5* 

Perigean • 2.105 5 * 9^5 

Hence we see that the ratio of S to M may vary from 
1. 90 1 ; 5.925 to 2.105 : 4.258, that is, nearly from 
1 ; 3 to 1 : 2, or from 2 : 6 to 2 : 4. The solar force 
does not vary much, and may be retained as constant 
without any great error. But the change of the moon » 
force has great effects on the tides both as to their tune 
and their quantity. 

I. In respect of their Time. 

1. The tide day following a spring tide is 24 b. 2 ^^ 
when the moon is 10 perigee, but 24 h. 33' when she i* 
in apogee. 

2. The tide day following neap tide is 25 H. 

25 I1. 40' in these two situations of the moon. 

3. The greatest interval of time between high wa- 
ter and the moon’s southing is 39' and 6 i'y the angl* 
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Tide, y being 9® 45' In the first case, and 15° 15' in the se- 
V ■■\cond. 

II. In respect of their Heights. 

I. If the moon is in perigee when new or full, the 
spring tide will be 8 feet instead of 7* which corresponds 
to her mean distance. The very next spring tide hap- 
pens when she is near her apogee, and will be 6 feet 
instead of 7. The neap tides happen when she is at 
her mean dbtance, and will therefore be 3 feet. 

But if the moon be at her mean distance when new 
or full, the two succeeding spring tides will be regular 
or 7 feet, and one of the neap tides will be 4 feet and 
the other only 2 feet. 

Mr Bernoulli has given us the following table of the 
time of high water for these three ehief situations of the 
moon, namely, her perigee, mean distance, and apo- 
gee. It may be bad by interpolation for all interme- 
diate positions with as great accuracy as can be hoped 
for in phenomena which are subject to such a complica- 
tion of disturbances. The first column contains the 
moon’s elongation from the sun. The columns P, M, 
A, contain the minutes of time which elapse between 
the moon’s southing and high water, according as she 
is in perigee, at her mean distance, or in apogee. The 
sign — indicates the priority, and -{- the posteriority, 
of high water to the moon's southing. 
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The reader will undoubtedly be making some compa- 
rison in his own mind of the deductions from this theory 
with the actual state of things. He will find some con- 
siderable resemblances ; but he will also find such great 
dilferences as will make him very doubtful of its justness. 
In very few places does the high water happen within 
three-fourths of an hour of the moon’s southing, as the 
theory leads him to expect ^ and in no place whatever 
does the spring tide fall on the day of new and full 
. moon, nor the neap tide on the day of her quadrature. 



These always happen two or three days later. By com- Tide, 
paring the difference of high water and the moon’s ' "" » 
southing in diflerent places, he will hardly find any 
connecting principle. This shows evidently that the 
cause of this irregularity is local, and that the justness 
of the theory is not affected by it. By considering the 
phenomena in a navigable river, he will learn the real 
cause of the deviation. A flood tide arrives at the 
mouth of a river. The true theoretical tide differs in 
no respect from a wave. Suppose a spring tide actually 
formed on a fluid sphere, and the sun and moon then 
annihilated. The elevation must sink, pressing the un- 
der waters aside, and causing them to rise where they 
were depressed. The motion will not stop when the 
surface comes to a level •y for the waters arrived at that 
position with a motion continually accelerated. They 
will therefore pass this position as a pendulum passes the 
perpendicular, and will rise as far on the other side, 
forming a high water where it was low water, and a 
low water where it was high water ^ and this would go 
on for ever, oscillating In a time which mathematiclana 
can determine, if it were not for the viscidity, or some- 
thing like friction, of the waters. If the sphere is not 
fluid to the centre, the motion of this wave will be dif- 
ferent. The elevated waters cannot sink without dif- 
fusing themselves sidewise, and occasioning a great ho- 
rizontal motion, in order to fill up the hollow at tha 
place of low water. This motion will be greatest about 
half way between the places of high and low water. 

The shallower we suppose the ocean, the greater must 
this horizontal motion be. The resistance of the bot- 
tom (though perfectly smooth and even) will greatly 
retard it all the way to the surface. Still, however, it 
will move till all be level, and will even move a littk 
farther, and produce a small flood and ebb where tba 
ebb and flood had been. Then a contrary motion will 
obtain ; and after a few oscillations, which can be cal- 
culated, it will be insensible. If the bottom of the 
ocean (which we still suppose to cover the whole earth) 
be uneven, with long extended valleys running in va- 
rious directions, and with elevations reaching near the 
surface, it is evident that this roust occasion great Irre- 
gularities in the motion of the undermost waters, both 
in respect of velocity and direction, and even occasion 
small inequalities on the surface, as we see in a river 
with a rugged bottom and rapid current. The devia- 
tions of the under currents will drag with them the con- 
tiguous incumbent watei*s, and thus occasion greater su- 
perficial irregularities. 

Now a flood arriving at the month of a river, must 
act precisely as this great wave does. It must be pro- 
pagated up the river (or along it, even though perfect- 
ly level) in a certain time, and we shall have high wa- 
ter at all the different places in succession. This is di- 
stinctly seen in all rivers. It is high water at the mouth 
of the Thames at three o’clock, and later as we go up 
the river, till at London bridge we have not high water 
till three o’clock in the morning at which time it is 
again high water at the Nore. But, in the mean time, 
there has been low water at the Nore, and high water 
about half way to London j and while the high water 
is proceeding to London, it is ebbing at this Interme- 
diate place, and is low water there when it is high wa- 
ter at London and at the Nore. Did the tide extend 
as far beyond London as London i^ from the Nore, we 
3 H 2 should 
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T^. abould liave three higk tvatera tvith two W waters in- 
'■ i ■' terposed. The most remarkable instance of this kind is 
ibe Maragnon or Ama7.on river in Seatb America. It 
appears bf the observations of Condamine and ol&ere, 
that between Para, at the month of the river, and the 
conflttx ef the Madera and Maragiuin, there are teven 
coexistent high waters, with six low waters between 
tliem. Nothing can more evidently show that the tides 
in these places are nothing bnt the propagatino of a 
Wave. The velocity of its superficial motion, and the 
distance to which it will sensibly go, must depend on 
many circumstances. A deep channel and gentle ac- 
clivity will allow it to proceed much farther up the ri- 
ver, and the distance between the successive summits 
will be greater than wlicn die cluinnel is shallow and 
steep, if we apply the hfigenrows theory of Chevalier 
£uat delivered in the article Riv£R, we may tell both 
the velocity of the motion and the interval of the suc- 
cessive high waters, it may be imitated in artifidnl 
canals, and experiments of this kind would he very in- 
structive. .We have said enough at present for our pur- 
pose of explaining the irregularity of the times of high 
water in different places, with respect to the moon’s 
southing. For we now sec dearly that something of 
tlie same kind must happen in all great arms of the sea 
v^hich are of an obloiig shape, and communicate by one 
end with the open ocean. The general tide in this 
ocean must proceed along this channel, and the high 
water will^happen on its shores in succession. This also 
h disth^y seen. The tide in the Atlantiic ocean pro- 
sluces high water at new and foH mooa at a later and 
later hour along the south coast of Great Britain in pro- 
portion as we proceed from SeiJIy islands to Dover. In 
• the same manner it is later and later as we come along 
the east coast from Orkney- to Dover. Yct'even in this 
progress tliere are considerable irregularities, owing to 
»tlie siimosities of the shores, deep indented bays, prmni- 
nent capes, and extensive ridges and v;dh79 in the chan- 
nel. A similar progress is observed along the coasts of 
Spain and France, the tide advancing gradually from 
the south, turning round Cape Finisterre, ranging along 
the north coast of Spain, and along the west and north 
^coasts of France. 

The attentive consideration of these facts will not 
only satisfy us with respect to this difficulty, hot will 
enable os to tiacc a principle of connection amidst all 
the irregularities that we observe. 

We now add, that if we note tlic difference between 
•the time of high water of spring tide, as given by the- 
ory, for any place, and the observed time of high water, 
we shall find this interval to be very nearly constant 
through the whole series of tides during a lunation. 
-Suppose this interval to be 40 hours. We shall find 
every other phenomenon succeed after the same inter- 
val. And if we suppose the moon to be in the place 
where she was 40 hours befoiv, the observation will 
agree pretty well with the theory, as to the succession 
of tides, Ihe length of tide day, the retardations of the 
tides, and their gradual diminmion from spring to neap 
tide. We say pretty well ; for there still remain seve- 
ral snwll irregularities, different in different places, and 
not ollowmg any observable law. These are therefore 
teca , and owing to local causes. Some of these we 
aha I afterwards point oat. There is also a general de- 
ot the theory from the real-series of tides. The 



neap tides, and those adjoining, happen a little eariitr yidr. 
than the corrected theory points out. Thus at Brest y- 
(where more numerous and accurate observations have 
been made than at any other place in Europe), when 
the moOQ ehanges ptecMy at noon, it is high water at 
3 h 28^. When the moon enters her second quarter at 
noon, it is high water at 8 b. 40^, instead of ph. 4^, 
which theory assigns. 

Something similsar, and within a very few mmiites 
equal, to this is observed in every plane on the sea-coast. 

This is therefore SMnethmg general, and indicates a 
leal defect » the theory. 

But this arises from the same cause with the other ge- 
neral deviation, viz. that the greatest and least tides do 
nst h^pra cm the days sf and half mom, hut a 
oeitaia time after. We shall attempt to explain this. 

We set out with the supposition, that the water ac- 
^ired in an insteet the efrvation competent to its equi- 
librium. But this it not true. No motion is instanta- 
neous, however great the fores j and every motion and 
change of moition prodtieed by a sensible or finite force 
increases from nothing to a sensible quantity by infinitely 
sraali degrees. Tine elapses hefora the body can ac- 
quire any semihie velocity ; and in order to acquire die 
same sensible velocity by the action of different forces 
^ting similmly, a time must elapse inversely propor- 
tional to the force. An itifiiutely small force requires a 
finite time for communicating even an infinitely small 
velocity 5 and a finite force, in an infinitely small time, 
communicates only aa infinitely small velocity ; and if 
there be any kind of motion which changes by insensi- 
ble degrees, k requires a fiaite force to prevent this 
change. Thus a bucket of water, hanging by a cord 
lapped round a light ami easily moveable cylinder, will 
run down with a motion uoifernily accelerated; but 
this motion wHl be prevented by hanging an equal 
bucket on the other side, so as to act with a finite 
force. This force prevents only infinitely small aocele- 
rations. 

Now let AXiKF (fig. 6.) be the solid nucleus of the fig* 
earth, surrounded !by the spluurical ocean h h dg. Let 
this be raised to a spheroid BHDG by the action of the 
moon at M, or in the direction of the axis CM. If all 
be at rest, this spheroid imay have the form precisely 
competent to ks equilibrium. But let tlie nucleus, with 
its spheroidal ocean, have a motion round C in the di- 
rection AFK.Lf from westito east. When the line of 
water BA is carried into the situation r ^ infinitely near 
to BA, itiis no longer in equilibrio; for s is too eleva- 
ted, and the part now come to B is too much depressed. 
There is a force tending to depress tlic waters at j, and 
to raise those now at B ; but this force is infinitely 
small. Tt cannot therefore restore the shape competent 
to equilibrium iiIl.aaeiisibJe.time has elapsed ; therefore 
the disturbing force of the moon cannot keep the sum- 
mit of ®be ocean in the line MC. The force must be 
of a certain determinate magnitude before it can in an 
instant undo the instantaneous effect of the rotation of 
the waters and keep the summit of the ocean in the 
same place. But this effect is possible ; for the depres- 
sion at s necessary for this purpose is nearly as the di- 
stance from B, being a depression, not from a straight 
line, but from a circle described with the radius CB. 

It is therefore an infinitesimal of the first oi*der, and may 
be restored in an instant, or the 'continuation of the de- 

prefisioa 
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IHile. ^sfiion prcTcnted by ce^UiA finite fnr<}e* Tberefepe 
^ there is some distance, such as By, where the disturb* 
ing force of the moon may have the necessary intensity- 
Therefore the spherical ocean, instead, of being kept 
contintudly accumulated at B and D, as the waters turn 
round, will be kept accumulated atyandy, hut at a 
height somewhat smaller* It is much in this way that 
we keep melted pitch or other clanutiy matter from run- 
ning off from a brush, by continually turning it round, 
and it hangs protuberant, not from the lowest point, 
but from a point beyond it, in the direction of its mo- 
tion. The facts are very similar. The following expe- 
riment will illustrate this completely, and is quite a 
parallel fact. Conceive GDH, the lower half of the 
ellipse, to be a supple heavy rope or chain haogiAg from 
a roller with a handle. The weight of the rope makes 



mnet be less wheu ihe a<icumulating for^ h grwtcrr 
and thefsfoi«e lesa in spring tides titan in neap tides j -v— 
hot the difference oiay he insensible. All this depends 
nn circumstances which we are little acquainted with ; - 
many of these circumstances are local ; apd the sltna- 
tion of the summit ef the ocean, with respect to 
muon, may h« different in different places. 

Nor have wa been able to determine theoretically 
what will be the height pf the summit, It will certainly 
be less than the height necessary lor perfect e^juilibriuni- 
Danifl Bernoulli says, that, after very attentive consir 
dnratioB, be is convinced that the height at new or full 
moon will he to the theoretical height as the cosine of 
tlte angle BCy tf radius, pc that the height at y w.ilji* 



it hang in an oblong curve, just as t^ force of the The result of all this Masaaing is, that we must air 
moon raises the waters of tiie occm. Turn the roller ways suppose the summit of the tide is at a certain di- 

very slowly, and the rope, unwinding at one side and stance eastward from tlic place assigned by the tbeoi^. 

winding up on the other side of the roller, will continue bifr Beraoulli concludes, from a very copious compart 

to form the same curve : but turn the roHer very briskly ^ of observations at different places, that the place of 

in the direction FKL, and the rope wHI now hang like high water is about 20 degrees to the eastward of the 

the curve uy* r, considerably advanced from the pet- place assigned by the theory. Therefore the table foy- 

pendicular, so far, to wit, that the force of gravity may nieriy given will correspond with observation, if the 

be able in au instant to undo the infinitely small eleva- leading column of the mooii*s eloogation from the sun • 
tion produced by the turning. be altered accordingly. We have inserted k again in 

We ai-e very anxious to have this ciixumstancccJca^ thia place, with this aUcration, apd added three co- 

ly conceived, and its truth firmly established j because lumus for the times of high water. Thus changed it 

we have observed it to puzzle many persons not unap- will he of great use. 

customed to such discussions : we therefore hope that We have oow an* explanation of the accelemtion of 
our readers, who have got over the difficultv, will n,- tfae neap tides, which should happen 6 hours later than 
dnlge us while we give yet another view of this matter, the spring tides. They are in fact tides corresponding to 

which leads ns to the same conclusion. positions of the moon.i which are 20* more, and not the 

It is certain that the interval between high and low real spring and neap tides. These do not happen till two 
water is not sufficient for producing all the accumulation daysafter^ aod if the really itreatest and least tides be ob* 
necessary for equilibrium in an ocean so very shallow, scrvcil, the least will be found 6 hours later than the first. 
The horizontal motion necessary for gathering together 
€0 much water along a shallow sea would be prodigious. 

Therefore it uever attains its full height y aiid when the 
waters, already raised to a certain degree, have passed 
the situation immediately under the moon, they are still 
under the action of accunralating forces, although these 
forces are now diminished. They will continue rising, 
till they have so far past the moon, that their situation 
■subjects them to depressing forces. Jf they have acqui- 
red this situation with an accelerated motion, they will 
rise still farther by their inherent motion, till the depres- 
sing forces have destroyed all their acceleration, and 
then they will begin to sink again. It is in this way 
that the nutation of the earth’s axis produces the great- 
est inclination, not when the inclining forces are great- 
est, but three months after. It is thus that the warm- 
est time of the day is a considerable while after noon, 
and that the warmest season is considerably after mid- 
summer. The warmth increases till the momentary 
waste of heat exceeds the momentary supply* We con- 
clude by saying, that it may be demonstrated, that, in 
a sphere fluid to the centre, the time of high water can- 
not be less, and may be more, than three lunar hours 
after the moon’s southing. As the depth of the ocean 
diminishes, this interval also diminishes. 

It is perhaps impossible to assign the distance By at 
which the summit of the ocean may be kept while the 
■wth tiiois round its axis. We can only see, ,th»t it ; This uUe isigMeral, jind exbibiU the time of high - 




ivater,.. 



Digitized by LjOOQle 





T I D t 430 ] T I D 



Tide, water, anil their difference from those of the moon^s 
^ V ^ southing, in the open sea, from all local obstructions. If 
therefore the time of high water in any place on the 
earth’s equator (for we have hitherto considered no 
other) be different from, this table (supposed correct), 
we must attribute the difference to the distinguishing 
circumstances of the situation. Thus every place on the 
equator should have high water on the day that the 
moon, situated at her mean distance, changes precisely 
at noon, at 22 minutes past noon •, because the moon 
passes the meridian along with the sun by supposition. 
Therefore, to make use of this table, we must take the 
difference between the first number of the column, in- 
titled time of high water, from the time of high water 
at full and change peculiar to any place, and add this to 
all the numbers of that column. This adapts the table 
-to the given place. Thus, to know the time of high 
water at Leith, when the moon is 50° east of the sun, at 
her mean distance from the earth, take 22' from 4b. 30^ 
there remains 4.08. Add this to 2h. 48' and we have 
6® 56' for the hour of high water. The hour of high 
water at new and full moon for Edinburgh is marked 
4b. 30' in Maskelyne’s tables, but we do not pretend to 
give it as the exact determination. This would require 
a series of accurate observations. 

It is by no means an easy matter to ascertain the time 
of high water with precision. It changes so very slowly, 
that we may easily mistake the exact minute.. The best 
method is to have a pipe with a small hole near its bot- 
tom, and a float with a long graduated rod. The water 
gets in, by the small hole, and raises the float, and the 
smallness of the hole prevents the sudden and irregular 
starts which waves would occasion. Instead of observing 
the moment of high water, observe the height of the rod 
about half an hour before, and wait after high water till 
the rod comes again to that height. Take the middle 
between them. The water rises sensibly half an hour 
before the top of the tide, and quickly changes the height 
of the rod, so that we cannot make a great mistake in 
the time. 

Air Bernoulli has made a very careful compari.son of 
the thco^ thus corrected, with the great collection of 
observations preserved in theJJepot de la Marine at Brest 
•See Mr and Rochfort* 5 and finds the coincidence very great, 
and far exceeding any rule which we had ever seen. In- 
y«W734. have no rules but what are purely empirical, or 

' * which suppose a uniform progression of the tides. 

The heights of the tides arc much more affected by 
local circumstances than the regular series of their times. 
The regular spring tide should be to the neap tide in the 
same proportion in all places) but nothing is more dif- 
ferent than this proportion. In some places the spring 
tide is not double of the neap tide, and in other places it 
is more than quadruple. This prevented Bernoulli from 
attempting to fix the proportion of M to S by means of 
the heights of the tides. Newton had, however, done 
it by the tides at Biistol, and made the lunar force al- 
most five times greater than the solar force. But this 
WM very ill-founded, for the reason now given. 

Yet Bernoulli saw, that in all places the tides gra- 
^aUy decreased from the syzigies to the quadratures. 
He therefore, presumed, that they decreased by a simi- 
lar law with the theoretical tides, and has given a 
Tory ingenious method of accommodating the theory 
Oo any tides which may be observed. Let A be the 

4 



spring tide, and B the neap tide in any place, 
form an AI and an S from these, by making AI= 



Then Tide. 




2 



and S ; so that M-f-S may be zsA, and M — 

S~B agreeable to the theory. Then with this M and 
S compose the general tide T, agreeable to the con- 
struction of the problem. We may be persuaded that 
the result cannot be far from the truth. The following 
table is calculated for the three chief distances of the 
moon from the earth. 
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o.ppA-fo. 15B 
i.ioA-j-o. 04B 
i.i4A-f-o.ooB 
1.I0A4-0.04B 
0.99A-I-O.I5B 
o.85A-j-o.32B 
o. 67 A-i-o. 53 B 
0.46A -1-0.756 
0.28A4-0.96B 
o.i3A-f 1.138 
0.03 A -1-1.246 
o.ooA-j-i. 286 
o.o3A-j- 1,246 
o.i3A-^i.13B 
0.28 A -1-0.966 
0.46A4-0.75B 

o. 67 A-i-o. 53 B 
o.85A-j-o.32B 
0.99A 4-0.1 56 


0.88A-1-0. 12B 
0.97A-I-0.03B 
i.ooA-f-o.ooB 
o. 97 A-f-o.o 3 B 
o.88A-i-o. 12B 

o. 75A-f-o. 25B 
0.59A -1-0.416 
0.41A4-0.59B 
0.25A4-0.75B 

p. I2A-f 0.88B 
0.03A-I-0.97B 
b.ooA-j-o.ooB 
0.03 A -1-0.976 
0.12A-I-0.88B 
o, 25 A-i-o. 75 B 
0.4 1 A -1-0.596 
D.59A-I-0.41B 
o.75A-j-o. 25B 
0.88A-1-0. 1 2B 


o.79A-fo.o8B 
P.87A-1-0.02B 
0.90A-1-0.00B 
o.87A-j-o.o2B 
0.79A-I-0.08B 
0.68A-I-0.18B 
0.53A-I-0.29B 
0.37A-I-0.41B 
0.23A4-0.53B 
0.1 1A-I-0.62B 
o.o3A4-o-68B 
o.ooA -1-0.708 
0.03A-I-0.68B 
0.1 1A-I-0.62B 
o. 23 A-fo. 5 sB 
o. 37 A-fo. 4 iB 
0.53 A -1-0. 29B 
o.68A-j-o. 18B 
0.79A-I-0.08B 



Observe that this table is corrected for the retardation 
arising from the inertia of the waters. Thus when the 
moon is 20 degrees from the sun, the mean distance tide 
is i.ooA-f-o.ooB, which is the theoretical tide corre- 
sponding to conjunction or opposition. 

We have now given in sufl&cient detail the phenomew 
of the tides along the equator, when the sun and mooe 
are both in the equator, shewing both their limes and 
their magnitude. When we recollect that all the se^ 
tions of an oblong spheroid by a plane passing through 
an equatorial diameter are ellipses, and that the com- 
pound tide is a combination of two such spheroids, w« 
perceive that every section of it through the centre, and 
perpendicular to the plane in which the sun and mow 
are situated, is also an ellipse, whose shorter axis istv 
equatorial diameter of a spring tide. This is the great- 
est depression in all situations of the luminaries) and the 
points of greatest depression are the lower poles of every 
compound tide. When the luminaries are in the 
tor, these lower poles coincide with the poles of tM 
earth. The equator, therefore, of every compound tide 
is also an ellipse : the whole circumference of 
lower than any other section of this tide, and 
place of low water in every part of the earth. Ifl 
manner, the section through the four pol^, upper an 
lower, gives the place of high water. These two see- 
tions are terrestrial meridians or hour circles, when t e 

luminaries are in the equator. ^ 

^ Hence 
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Hence it follows, that all we have already said as to 
the tinjes of high and low. water may be applied to every 
place on the surface of the earth, when the sun and moon 
ate in the equator. But the heights of tide will diminish 
as we recede from the equator. The heights must be re- 
duced in the proportion of radius to the cosine of the la- 
titude of the place. But in every other situation of the 
sun and moon all the circumstances vary exceedingly. It 
is very true, that the determination of the elevation of 
the waters in any place whatever is equally easy. The 
difficulty is, to exhibit for that place a connected view 
of the whole tide, with the hours of flood and ebb, and 
the difference between high and low water. This is not 
indeed difficult ; but the process by the ordinary rules of 
spherical trigonometry is tedious. When the sun aud 
moon are not near conjunction or opposition, the shape 
of the ocean resembles a turnip, which is flat and not 
round in its broadest part. Before we can determine 
with precision the different phenomena in connection, we 
niust ascertain the position or attitude of this turnip ; 
marking on the surface of the earth both its elliptical 
equators. One of these is the plane passing through the 
sun and moon, and the other is perpendicular to it, and 
marks the place of low water. And we must mark in 
like manner its first meridian, which passes through all 
the four poles, and marks on the surface of the earth the 
place of high water. The position of the greatest sec- 
tion of this compound spheroid is frequently much incli- 
ned to the earth’s equator ; nay sometimes it is at right 
angles to it, when the moon has the same right ascension 
with the sun, but a different declination. In these cases 
the ebb tide on the equator is the greatest possible^ for 
the lower poles of the compound spheroid are in the 
equator. Such situations occasion a very complicated 
calculus. We must therefore content ourselves with 
good approximation. 

And first, with respect to the times of high water. It 
will he sufficient to conceive the sun and moon as alwaya 
in one plane, viz. the ecliptic. The orbits of the sun 
and moon are never more inclined than 5-J- degrees.. 
This will make very little diflferencej for when the lu- 
minaries are so situated that the great circle through 
them is much inclined to the equator, they are then 
very near to each other, and the form of the spheroid is 
little different from what it would be if they were really 
in conjunction or opposition. It will therefore he suffi- 
cient to consider the moon in three different situations. 

1 . In the equator. The point of highest water is ne- 

ver fartlier from the moon than 1 5®, when she is in apo- 
gee, and the sun in perigee. Therefore if a meridian 
be drawn through the point of highest water to the 
equator, the arch m A oi fig. 4. will he represented on 
the equator by another arch al)out of this by reason 
of the inclination of the equator and ecliptic. There* 
fore to have the time of high water, multiply the num- 
bers of the columns which express the difference of high 
water and the moon’s southing by products 

give the real difiference. 

2. Let the moon be in her greatest declination. The 
arch of right ascension corresponding to m A wHl be had 
by multiplying m A, or the time coiTesponding to it in 
the table, by 

3. When the moon is in a middle situation between 
these two extremes,, the numbers of the table will give 
the right ascension corresponding to m A without any 
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correction, the distance from the equator compensating Tides 
for the obliquity of the ecliptic arcii m A, ^ — y— 

The time of low water is not so easily found ^ and 
we must either go through the whole trigonometrical 
process, or content ourselves with a less perfect appro- 
ximation. The trigouometrical process is not indeed dif- 
ficult : we must find the position of the plane through 
the sun and moon. A great circle through the moon 
perpendicular to this is the line of high water ; and an- 
other perpendicular circle cutting this at right angles is 
the circle of low water. 

But it will be abundantly exact to consider the tide 
as accompanying the moon only. 

Let NQSE (fig. 7.) be a section of the terraqueous Fig. 
globe, of which N and S are the north and south poles 
and £OQ the equator. Let the moon be in the direc- 
tion OM, having the declination BQ, Let D be any 
place on the earth’s surface. Draw the parallel LDC 
of latitude. Let B'F 1 // be the ocean, formed into a 
spheroid, of which B 6 is the axis and y*F the equator. 

As the place D is carried along the parallel CDL by 
tlie rotatioaof the earth, it will pass in succession through 
different depths of the watery spheroid. It will have 
high water when at C and L, and low water when it 
crosses the circle fO¥, Draw the meridian N G, and 
the great circle H d b. The arch GQ, when converted 
into lunar hours (eacb about 62 minutes), gives the du- 
ration of the flood dc and of the subsequent ebb c d,. 
which happen while the moon is above the horizon : and 
the arch EG will give the durations of the flood and of 
the ebb which happen when the moon is below the hori- 
zon. It is evident, that these two floods and two ebbs 
have unequal durations. When D is at C it has high 
water, and the height of the tide is CG. For, the sphe- 
soid is supposed to touch the sphere on the equator J OF,. 

•0 that of CC' is the difference between high and low 
water. At L the height of the tide is LL^^ and if 
we describe the circle LN C ^ is the difference of 
these high waters, or of these tides. 

Hence it appears, that the two tides of one lunar day 
may be considerably different, and it is proper to distin- 
guish them by diflferent names. We shall call that a 
pertor tide which happens when the moon is above tlio 
horizon during high water. The other may he called 
the inferior tide. The duration of the superior tide is- 
measured by 2GQ, and that of the inferior tide by. 

2EG 'y and 4GO measures the difference between tbe 
whole duration of a w uperior and of an inferior tide. 

From this construction we may learn in general,. 

I. When the moon has no declination, the durations and. 
also tbe heights of the superior and inferior tides are 
equal in all parts of the world. For In this case the tide 
equator /F coincides with the meridian NOS, and the 
poles B'^ of tlie watery spheroid are on the earth’s equa- 
tor. 

2. When Hie moon has declination, the duration and 
also the height of a superior tide at any place is greater 
than that of the inferior^. or is less than it, according as 
tbe moon’s declination and the latitude of tbe place are 
of the same or opposite names. 

This is an important circumstance. It freqaently. 
happens that the inferior tide is found tbe greatest when 
It should be tbe least j which is p^ticularly the case at 
the Nore. This shows, without further reasoning, that 
the tide at the Nore. is only a branch of tbe regular 

tide*. 
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tide. The tegular tide corner in betTfeen Seotland and supplements of the anple JCB. 

' the continent ; and after travelling along the coast ’ ” ‘ ‘ — 

reaches the Thames, while the regular tide is just com- 
ing in again between Scotland and the continent. 

3. If the moon's declination is c^ual to the colati- 
tnde of the place, or exceeds it, there will be only one 
tide in a lunar day. It will be a superior or an inferior 
tide, according as the declination of the moon and the 
latitude of the place are of the same or opposite kinds. 

For the equator of the tide cuts the meridian in /'and 
F. Therefore a place which moves in the parallel cj" 
has high water when at e, and la lunar hours after- 
wards has low water when at /! And any place k 
which is still nearer to the pole N has high water when 
at kf and 1 2 lunar hours afterwards has low water at 
m. Therefore, as the moon's declination extends to 
30®, all places farther north or south than the lati- 
tude 6o* will sometimes have only one tide in a lunar 
day. 

4. The sine of the arch GO, which measures Jth of 
the difference between the duration of a superior and 
inferior tide, is r: tan. lat. X tan. decl. For in the 
spherical triangle (fOG 

Rad. : cotan. dOG =: tan. dG : sin. GO, and 

Sin. GO— tan. dOQxUn,dG^ =rtan. decl. x tan. lat. 

Hence we see, that the diffci^ce of the durations of 
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of the same day increase 
Imth with the moen’a declination and with the latitude 
OI the place. 

The different situations of the moon and of the place 
of obse^hon affect the heights of the tides no less re- 
?* P®*"‘ n «omes under the meri- 

dian N BQ in which the moon is situated, there is a 
superior high water, and the height of the tide above 
the low water of that day is CC'. When D is at L, 
the height of the inferior tide is LL', The elevatioo 
above the inscribed sphere is Mxcos.'y, y being the 

r **’* "’®°" “ ‘'’® P'*®« observation. 

Iherefore at high water, which by the theory is in the 
place directly under the moon, the heiglit of the tide is 
OT the square of the cosine of the moon’s zenith or nadir 
distance. 

Hence we derive a constrnetion which solves all que- 
shons relating to the height of the tides with great la- 
cility, free from all the intricaev and ambiguities of the 
alg^aic analysis employed by Bernoulli. 

Whh the radius CQrrM (the elevation produced 
‘ 1 inscribed sphere) describe the 

nrcle pQPF (fig. 8.) to represent a meridian, of which 
rn? • equator. Bisect 

S ^ descrilw the circle PBCD. 

be the place over which the moon is vertical, and 
i be the plaw of observation. is the moon's de- 

^*'®. w 

cutting ti« small circle in A and B. 
Perpend^lar to CP, and draw Cf which 

BD ^ Draw diameter 

ol VX 

«nrimis*'.t''^i'*"!’' V''®’ ■* *'« tide, 

*- .L .’"•■‘•’metical mean tide. 

.*«I 7 a"i on BA, are 

Aire the angles IDB,^CN, are^cqoal, hei^ 



D 

.. .. Therefore, if BD be 

made radium, DA and D 1 are the sines of the zenith 
and nadir distances of the moon. 

But BD : DA=r DA : DF. Therefore DFr= 
M X co«*.' y, the height Z !8 of the superior tide. 
Also DKrrM * cos.* y, =r the height n ft' of the infe- 
rior tide. 

Also, because lA is bisected in G, KF is bisected ia 

H, and DHrz r= the medium tide. 

2 

Let us trace the relation of the consequences of the 
tarioDs positions of Z and M, as we formerly consider- 
ed the results of the various situatioos of tbie sun and 
moon. 

First, then, let Z retain its place, and let M gradual- 
ly approach it from the equator. When M is in the 
equator, A and 1 coincide with C, and the three points 
F, K, and H, coincide in t. 

As M approaches to Z, A and 1 approach to B and 
D ; DF increases, and DK diminishes. The superior 
or inferior time is greatest when the moon is in M or 
in K ; and DF is then = M. As the moon passes to 
to the northward of the place, the superior and inferior 
tides both diminish till I comes to D ; at which time 
MQ is equal to ZP, and there is no inferior tide. This 
however cannot happen if »; P is greater than 30°, be- 
cause the moon never goes farther irom the equator. M 
still going north, we have again a perpendicular from 1 
on BD, but below I, indicating that the inferior tide, 
now measured by DK, belongs to the bemispheroid 
next the moon. Also, as M advances from the equator 
northward, DH diminishes continually. First, while 
H lies between O and B, becaose G approaches 0 ; 
and afterwards, when G is above O and H lies betweea 
O and D. It is otherwise, however, if ZQ is greater 
than 45" *, for then DB is inclined to EQ the otlier 
way, and DH increases as the point G rises. 

In the next place, let M retain its position, and Z 
proceed along the meridian. 

Let us begin at the equator, or suppose Q the place 
of observation. BD then emneides with CP, and the 
Aree lines DF, DK, and DH, all coincide with PG, 
denoting the two equal tides Qq and Ee and their me- 
dium, equal to either. As Z goes northward ftom Q, 
BOD detaches itself from COP 5 the line DF increases, 
while DK and DH diminish. When Z has come to 
M, F and B coincide with A, and DK and DH arc still 
more diminished. When Z passes M, all the three 
lines PF, DK, and DH, continne to diminish. When 
Z comes to latitude 45*, DB is parallel to lA and 
EQ, and the point H coincide with O. This situa- 
tion of Z has the peculiar property that DH (now DO) 
is the same, whatever he the declination of the moon. 
For I A being always parallel to DB, OK and OF will 
be equal, and DO will be half of DK and DF, how- 
ever they may vary. When Z gets so far north that 
ZP is r= MQ, the diameter bd falls on I ; so that dk 
vanishes, and we have only d/l And when Z goes 
stift farther north, d k appears on the other side of I* 
When Z arrives at the pole, BD again coincides with 
PC, D with C, and DF, DK, and DH, coincide with 
CG. 

These variations of the ‘points F, K, and H, indicato 

« L ^ ' 
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I. The greatest tides happen when the moon is in the 
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zenith or nadir of the place of observation ; for then 
the point B coincides with A, and DF becomes DB: 
that is, = M, indicating the full tide BB'- 
^ 2. When the moon is in the equator, the superior and 
inferior tides have equal heights, = M • cos.* lat. For 
then A and I coincide with C, and the points Fand K 
coincide in i, and D i is =DB • cos.* BDC, =M • cos.* 
lat. 

3. If the place of observation is in the equator, the 
inferior and superior tides are again equal, whatever is 
the moon’s declination : For then B coincides with C, 
and the points F,K, and H, coincide with G j and PG 
X PC • cos.* APG, ~ M • cos.* decl. moon. 

4. The superior tides are greater or less than the in- 

ferior tides according as the latitude and declination are 
of the same or of opposite names. For by making Q J 
=QZ, and drawing J C «, cutting the small circle in 
we see that the figure is reversed. The dlflerence be- 
tween the superior and inferior tides is KF, or lAx 
cosin. of the angle formed by lA and DB j that is, of 
^e angle BD 5 , which is the complement of twice 
ZQj because BOC = 2 ZCQ. Now I A is 2 GA 
=/ ^ • sin. 2 MQ, = M. • sin! 

2 decl. Iherefore the difference of Uie superior and 
inferior tides is M • sin. 2 declin. sin. 2 lat. 

5 * colatitude be equal to the declination, or less 
than it, there will be no inferior tide, or no superior tide 
according as the latitude of the place and declination of 
the moon are of the same or opposite names 

Fur when PZ = MQ, D coincide with I, and IK 
vanishes. When PZ is less than MQ, the point D is 
between C and I, and the point Z never passes through 
the equator ol the watery spheroid ; and the low water of 
Its only tide is really the summit of the inferior tide. 

6. At the pole there is no daily tide : but there arc 
two m^onthly tides rrIVl • sin.* declin. and it is low wa- 
ter when the moon is in the equator. 

7. The medium tide, respresented by DH, is=Mx 
i+cos. 2 lat. X cos. 2 declin. _ 

I ForDH=DO+OIL 

Now OH is equal to OG X cos. GOH=OG • cos. 2ZQ. 

— 'riierefore DH 
— ^A-fOA • cos. 2ZQ • cos. 2MQ =: 



Mx 



1+C09. 2 ZQ - cos. 2 MQ 



Let this for the fu- 



ture be called m. 

The mo^’s declination never exceeds 3o®. 
Therefore cos. 2MQ is always a positive quantity, and 
never less than which is the cosine of 60°. While 
the latitude is less than 45°, cos. 2 lat. is also a posi- 
tive quantity. When it is precisely 45®, the cosine of 
Its double IS 0; and when it is greater than 4c° the co- 
sine of its double is negative. Hence we see, 

1. That the medium tides are equally affected by the 
northern and southern declinations of the moon. 

2. If the la'i‘u<le of the place is 45®, the medium tide 

IB always , M. This is the reason why the tides alono 
the coasts o[ France and Spain are so little affected b? 
the declination of the moon. ^ 

3. If the latitude is less than 45®, the mean tides in- 
crease as the moon’s declination diminishes. The-cou- 

VoL.*XX* Paruf 
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creases or diminishes while the point G separates from Tide. 

C according as the angle COD is greater or less than v— — 

according as PCZ is greater or less than 

4. W^hen Z is in the equator, H coincides with G, and 
the effect of the moon’s declination on the height of the 
tides is tlie most sensible. The mean tide is then = M 
I -fcos. 2 MQ 

2 ' 

All that we have now said may be said of the solar 
tide, putting S in place of M. 

Th/r'^ things hold true of spring tides, putting 

M-{-S in place of M. ° 

But in order to ascertain the effects of declination and 
latitude on other tides, we must make a much more 
complicated construction, even though we suppose both 
luminaries in the ecliptic. For in this case the two de- 
pressed poles of the watery spheroid are not in the poles 
ot the earth ; and tlierefore the sections of the ocean, 
made by meridians, are by means ellipses. * 

In a neap tide, the moon is vertical at B (fig. 7. nr 8.'! Fiv 7 or 8 

and the sun at some point of/F, 90® from B. If O be ' 

this point, the construction for the heights of the tides 
may be made by adding to both the superior and inferior 
tides for any point D, the quantity M-f-SUD'For DK 

X sin.* rf O, = M-J-S— tide x as is ev! 

, cos.* MQ’ “ *'*- 

dent. 

part of the circle /OF, anil no correction is necessary. 

But in this case the . rcle of high water will be inclined 
to the meridian in an angle equal tor/ BO (fig. 7.) and 
neither the times nor elevations of high water will be 
properly a^ertained, and the error in time may be con- 
siderable in high latitudes. ^ 

The inaccuracies are not so great in intern, c.liate 
tides and respect chiefly the time of high water ami the 
Height 01 low water. 

pe exact computation is very tedious and pecniiar 
so that It IS harclly possible to give any account of a re! 
gnlar progress of phenomena; and all we can do is, to 
ascertain the precise heights of detached points. For 
which reasons, we must content ourselves with the con- 
struction already given. It is the ex.act geometrical 
expression of Bei nonlli’s analysis, and its consequences 
now related contain all that he has investigated AVe 
m.ay accommodate it very nearly to the real state of 
things, by supposing PC equal, not to CO of flg. 4. hot 
to M^ exhibiting the whole compound tide. And the 
point B, instead of representing the moon’s place, must 
represent the place of high water. 

Thus have we obtained a general, though not very 
accurate, view of the phenomena which must take plaM 
in different latitudes and in different declinations of the 
sun and moon, provided that the physical theory which 
determines the form and position of the watery 7pl,eroid 
be just. We. have only to compute, by a very simole 

of this spheroid. The second eonstiuelion, in fig. 8 
shows us all the circumstances of the time and height of 
high water at any point. It will be recollected, that in 
computing this pbee of the pole, the anticipation of 20 

ftSedr'"*^ 

3 I' WW 



Digitized by kjOOQle 




4 



Tide. 



. T I D . I 434 ] T 

Were we to institute a comparison of tbia theory with of a very large spring tide, 
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observation, without farther consideration, we should 
slill find it unfavourable, partly in.reapect of the heights 
of the tides, and more remarkably in respect of the time 
of low water. We must again consider rhe effects of 
the inertia of the waters, and recollect, that a regukr 
tlienretical tide difiers very little in its progress from the 
motion of a wave. Even along the free ocean, its mo- 
tion much i*esembles that of any other wave. All waves 
are propagated by an oscillatory motion of the waters, 
precisely similar to that of a pendulum. It is well 
known, that if a pendulum receive a small impulse in 
the time of every descent, its vibrations may be increas- 
ed to inhnity. Did the soccessive actions of the sun or 
moon just keep time with the natural propagation of the 
tides, or the natural oscillations of the waters, the tides 
would also augment to infinity : But there is an infinite 
odds against this exact adjustment. It is much more 
probable that the action of to-day interrupts or checks 
the oscillation produced by yesterday's action, and that 
the motion which we perceive in this day's tide is what 
remains, and is compounded with the action of to-day. 
This being the case, we should expect that the nature 
of any tide will depend much on the nature of the pre- 
ceding tide. Therefore we should expect that the supe- 
rior and inferior tides of the same day will be more near- 
ly equal than the theory determines. The whole course 
of observation confirms this. In latitude 45®, the supe- 
rior and Inferior tides of one day may differ in the pro- 
portion of 2-5- to I, and the tides corresponding to the 
greatest and least declinations of the moon may differ 
nearly as much. But the difference of the superior and 
inferior tides, as they occur in the list of Observations 
at Rochefort, is not the third part of this, and the 
changes made by the moon's declination is not above 
one-balf. Therefore we shall come much nearer the 
true measure of a spring tide, by taking the arith- 
metical mean, than by taking either the superior or 
inferior. 

We should expect less deviation from the theory In 
the gradual diminution of the tides from spring tide to 
neap tide, and in the gi-adual changes of the medium 
tide by the declination of the moon j because the suc- 
cessive changes are very small; and when they change 
in kind, that is, diminish after having for some time 
augmented, the change Is by insensible degrees. This 
is most accurately confirmed by observation. The vast 
collection made by Cassini of the observations at Brest 
being examined by Bernoulli, and the medium of the 
two tides in one day being taken for the tide of that 
day, he found such an agreement between the pro- 
gression of these meilium tides and the progression of 
the lines MS of fig. 4. that the one seemed to be 
calculated by the other. He found no less agreement 
in the^ changes of the medium tide by the moon's de- 
clination. 

In like manner, the changes produced hy the differ- 
ent distances of the moon from the earth, were found 
abundantly conformable to the theory, although not so 
exact as the other. This difference or inferiority U easily 
accounted for: When the moon changes in her mea!. 
distance, one of the neap tides is uncommonly small, 
and therefore the successive diminutions are very great, 
and one tide sensihly affects another. The same circuml 
stance operates when she changes in apogee, by reason 



And the changes corre- 
sponding both to the saw's distance from the earth and ^ 
his declination agreed almost exactly. 

All these things considered together, we have abnn- 
dant reason to conclude, that not only the theory itself 
is just in principle (a thing which no Intelligent natura- 
list can doubt), but also that the data which are assumed 
in the application are properly chosen ; that is, that the 
proportion of two to five is very nearly the true propor- 
tion of the mean solar and lunar forces. If we now 
compute the medium tide for any place in succession, 
from spring tide to neap tide, and still more, if we 
compute the series of times of their occurrence, we 
shall find as great an agreement as can be desired. 
Not but that there are many irregularities ; but these 
are evidently so anomalous, that we can ascribe them 
to nothing but circumstances which are purely local. 

This general rule of computation must be formed in 
the following manner ; 

The spring tide, according to theory, being called A, 
and the neap tide B, recollect that the spring tide, ac- 
coi ding to the regular theory, is measured by M -f- S. 
Recollect also, that when the lunar tide only is consider- 
ed the superior spring tide is IVl X sin.*, ZM (fig. 8.)* 
But when we consider the action of two adjoining tides 
on each other, we find it safer to take the medium of 
the superior and inferior tides for the measure ; and this 

-+co» ‘»ZQxc.«.aMQ 

ed fff. Tliis being totallpr the effect of. M as modified 
by latitude and declination, may be taken as its pro- 
per measure, by which we are to calculate the other 
tides of the monthly series from spring tide to neap 
tide. 

In like manner, we must compute a value for S, as 
modified by declioation and latitude ; call this s. Then 
say, 

M-f-S : Arrm-f # : A X 

This fourth proportional will give the spring tide as 
modified for the given declination of the luminaries, and 
the latitude of the place. 

Now recollect, that the medium tide, when the lumi- 
naries are in the equator, is A X cos.* lat. Therefore 
let F be the spring tide observed at any place when the 
luminaries are in the equator ; and let this be the mje- 
diura of a great many observations made in these cir- 
cumstances. This gives A • cos. * lat. (as modified by 
the peculiar circumstances of the place) =F. There- 
fore the fourth proportional now given changes to F X 

TQ .9 ^ ^ . i* n * • 

And a similar substitute for B is ^ 
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M-f-S • cos. 
m — 5 

4“ 



lat. 



M — S • cos. * lat. 

Lastly, To accomuKMlate our formulae to every di- 
stance of the earth from the sun and moon, let D apd A 
be the mean distances of the sun and moon, and i/ando 
their distances at the given time ; and then the two sub- 
stitutes become 



A3 /f* M-f}* D* S 

^ ^ ^ 

A» M— D3 s 

X 






Sj 



(.M-f S)cos.* lat. 

^ ^ (BlIS)cos.M«t/ 



The 



Digitized by 



Google 




T I D C 43S 1 T I D 



Itde. ^be half sirni of these two quaotities will be the M€, 
and their half difference will be the SC, of fig. 4. with 
which we may now operate, in order to find tlie tide foi^ 
any other day of the menstrual series, by means of the 
elongation a of the moon from the sun j that is, we must 
say MC^CS : MC— CScstan. : tan. hi then 

andyr:^^^. And MS, the height of the tide> 
is MCxcos* 

Such is the general theory of thb tides, deduced from 
the principle of universal gravitation, and adjusted to 
that proportion of the solar and lunar forces which it 
most consistent with other celestial phenomena. The 
comparison of the greatest and least daily retardations of 
the tides was with great judgment preferred to the pro- 
portion of spring and neap tides, selected by Sir Isaac 
Newton for this purpose. This proportion must depend 
on many local circumstances. When a wave or tide 
comes to the mouths of two rivers, and sends a tide up 
each, and another tide of half the magnitude comes a 
fortnight after \ the proportion of tides sent up to aqy 
given places of these rivers may be extremely different. 
Kay, tbe proportion of tides sent up to two distant 
places of tbe same river can hardly be the same j nor 
are they the same in any river that we know. It can 
be demonstrated, in the strictest manner, that tbe farther 
we go up the river, where tbe declivity is greater, the 
neap tide will be smaller in proportion to the spring 
tide. But it does not appear that the time of succession 
of tbe different tides will be much affected by loyal cir- 
cumstances. Tbe tide of tbe second day of tbe moon 
being very little less than that of the first, will be near- 
ly as much retarded, and the intervals between their 
arrivals cannot be very different from the real intervals 
of the undisturbed tides ; accordingly, the succession of 
tbe highest to the highest but one is found to he tbe 
same in all places, when not disturbed by different winds. 
In like manner tbe succession of the lowest and the 
lowest but one is found equally invariable ; and the 
highest and the lowest tides observed in any place must 
be accounted the spring and neap tides of that place, 
whether they happen on the day of full and half moon 
or not. Najr, we can see here the explanation of a ge- 
neral deviation of the theory which we formerly no- 
ticed. A low tide, being less able to overcome ob» 
structions, will be sooner stopped, and the neap tides 
sbonld happen a little earlier than by tbe undisturbed 
theory. 

With all these corrections, the theory now delivered 
will be found to correspond with observation, with all 
the exactness that we can reasonably expect. We had 
an opportunity of comparing it with the phenomena in 
a place where they are very singular, viz. in the harbour 
of Bissestedt in Iceland. The equator of the watery 
sjdieroid frequently passes tbrongh the neighbourhood 
of this place, in a variety of positions with respect to its 
parallel of diurnal revolution, and the differences of su- 
perior and inferior tides are roost remarkable and va- 
lions. We found a wonderful conformity to the most 
diversified circumstances of the theory. 

There is a period of 1 8 years, respecting the tides in 
Iceland, taken notice of by the ancient Saxons ^ but 
it is not distinctly described. Now this is the period 
of tbe moon's nodes, and of the greatest and least incli- 



nation of her orhii to the equator. It is therefore tbe Tide, 

period of the positions of the equator of the tides v* 
which ranges round this island, and very sensibly affects 
them. 

Hitherto we have supposed the tides to be formed on 
an ocean completely covering tbe earth. Let us see 
how those may be determined which happen in a small 
and confined sea, such as tbe Caspian or the Black sea. 

The determination in this case is very simple. As no 
supply of water is supposed to come into the bason, it is 
snsceptible of a tide only by sinking at bne end and ri- 
sing at the other. This may be illustrated by fig. 6. 
where C C y, are two perpendicular planes bounding 
a small portion of the natural ocean. The water will 
sink at z and rise at «, and form a surface otr parallel 
to the equilibrated suiface ys. It is evident that there 
will be high water, or tbe greatest possible rise, at r, 
when the bason comes to that position where the tan- 
gent is most of all inclined to the diameter. This will 
be when the angle / CB is 45° nearly, and therefore 
three lunar hours after the moon's southing ; at tbe same 
time, it will be low water at the other end. It Is plain 
that the rise and fall must be exceedingly small, and that 
there will be no change in tbe middle. The tides of 
this kind in the Caspian sea, in latitude 45^, whose ex- 
tent in longitude, does not exceed eight degrees are not 
above seven inches \ a quantity so small, that a slight 
breeze of wind is sufiicient to check it, and even to pro- 
duce a rise of the waters in the opposite direction. We 
have not met with any accounts of a tide being observed 
in this sea. 

It should he much greater, though still very small, in 
tbe Mediterranean sea. Accordingly, tides are observed 
there, but still more remarkably in tbe Adriatic, for a * 
reason which will be given by and by. We do not 
know that tides have been observed in the great lakes 
of North America. These tides, though small, should 
he very regular. 

Should there he another great bason in the neigh- 
bourhood of % Xf lying east or west of it, we should ob- 
serve a curious phenomenon. It would be low water 
on one side of the shore z when it is high water on the 
other side of this partition. If tbe tides in the Euxiiie 
and Caspian seas, or in the American lakes which are 
near each other could be observed, this phenomenon 
should appear, and would be one of tbe prettiest exam- 
ples of universal gravitation that can be conceived^ 
Something like it is to be seen at Gibraltar. It is high 
water on the east side of the rock about 10 o'clock at 
full and change, and it is high water on the west side 
not a mile distant, at 1 2. This difference is perhaps 
the chief cause of tbe singular current which is observed 
in the straits mouth. There are three currents observ- 
ed at tbe same time which change their directions 
every 12 hours. The small tide of the Mediterranean 
proceeds along the Barbary shore, which is very uni- 
form all the way from Egypt, with tolerable regularity, 

But along tbe northern side, where it is greatly 0^ 
stnicted t>y Italy, the islands, and the east coast of 
Spain, it sets very irregularly j and tbe perceptible high 
water on tbe Spanish coast differs four hours from that 
of the southern coast. Thus it happens, that one tide 
ranges round Europa point, and another along the shore 
near Ceuta, and there is a third current in the middle 
different from both. Its general direction is from tbe 
3 I 2 Atlantic 
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Tide. Atlantic ocean into the Mediterranean sea, but it some* 
■•"v ' times comes out when the ebb tide in the Atlantic is 
considerable. 

Suppose the moon over the middle of the Mediter- 
ranean. The surface of the sea will be level, and it will 
be half tide at both ends, and therefore within the 
Straits of Gibraltar. But without the Straits it is with- 
in half an hour of high water. Therefore there will be 
a current setting m- from the Atlantic. About three 
and a half hours after, it is high water within and half 
ebb without. The current now sets out from the Me- 
diterranean. Three hours later, it is low water with- 
out the Straits and half ebb within j therefore the cur- 
rent has been setting out all this while. Three hours 
later, it is half flood without the Straits and low water 
within, and the current is again setting in, &c. 

Were the earth fluid to the centre, the only sensible 
motion of the waters would be up and down, like the 
waves on the open ocean, which are not brushed along 
by strong gales. But the shallowness of the channel 
makes a horizontal motion necessary, that water may be 
supplied to form the accumulation of the tide. When 
this is formed on a flat shelving coast, the water must 
flow in and out, on the flats and sands, while it rises 
and falls. These horizontal motions must be greatly 
modified by the channel or bed along which they move. 
When the channel contracts along the line of flowing 
water, the wave, as it moves up the channel, and is 
checked by the narrowing shores, must be reflected 
back, and keep a-top of the waters still flowing in un- 
derneath. Thus it may rise higher in tliese narrow seas 
than in the open ocean. This may serve to explain a 
little the great tides which happen on some coasts, such 
as the co^st of Normandy. At St Malo the flood fre- 
quently rises 50 feet. But we cannot give any thing 
like a full or satisfactory account of these singularities. 
In the bay ot Fundy, and particularly at Annapolis 
Boyal, the water sometimes rises above 100 feet. This 
•eems quite inexplicable by any force of the sun and 
moon, which cannot raise the waters of the free ocean 
more than eight feet. These great floods arc unquestion- 
ably owing to the proper timing of certain oscillations 
or currents adjoining, by wliich they unite, and form 
one of great force. Such violent motions of water are 
frequently seen on a small scale in the motions of brooks 
and rivers j but we are too little acquainted with hy- 
draulics to explain them with any precision. 

We have seen that there is an oscillation of waters 
formed under the sun and moon j and that in conse- 
quence of the rotation of the earth, the inertia and the 
want of perfect fluidity of the waters, and obstructions 
in the channel, this accumulation never reaches the 
place where it would finally settle if the earth did not 
turn round its axis. The consequence of this must be a 
general current of the waters from east to west. This 
may he seen in another way. The moon in her orbit 
round the earth has her gravity to the earth diminished 
by the sun’s disturbing force, and therefore moves in an 
orbi less incurvated than she would describe independent 

Tnurl m«on were so near the earth 'as almost to 

touch it, the same thing would happen. Therefore sup- 
pose the moon turning round the earth, almost in con:, 
tact with the equator, with her natural undisturbed pe- 



riodic time, and that the earth is revolving round its 
axis ill the same time, the moon would remain contiou- ^ 
ally above the same spot of the earth’s surface (suppose 
the city of Quito), and a spectator in another planet 
would see the moon always covering the same spot. Now 
let the sun act. This will not aflect the rotation of the 
earth, because the action on one part is exactly balanced 
by the action on another. But it will affect the moon. 
It will move more slowly round the earth’s centre, and 
at a greater distance. It will be left behind by the city 
of Quito, which it formerly covered. And as the earth 
moves round from west to east, the moon, moving more 
slowly, will have a motion to the west with respect to 
Quito. In like manner, every particle of water has its 
gravity diminished, and its diurnal motion retarded; 
and hence arises a general motion or current from east 
to west. 1 'his is very distinctly perceived in the At- 
lantic and Pacific oceans. It comes round the Cape of 
Good Hope, ranges along the coast of Africa, and then 
sets directly over to America, where it meets a similar 
stream which comes in by the north of Europe. Meet- 
ing the shores of America, it is deflected both to the 
south along the coast of Brazil, and to the north along 
the North American shores, where it forms what is call- 
ed the Gt/^ Stream^ because it comes from the gulf of 
Mexico. This motion is indeed very slow, this being 
sufficient for the accumulation of seven or eight feet on 
the deep ocean ; but it is not altogether insensible. 

We may expect differences in the appearances on the 
western shores of Europe and Africa, and on the western 
shore of America, from the appearances on the eastern 
coasts of America and of Asia, for the general current 
obstructs the waters from the western shores, and sends 
them to the eastern shores. Also when we compare the 
wide opening of the northern extremity of the Atlantic 
ocean with the narrow openinEf between Kamtschatka 
and America, we should expect differences between the 
appearances on the west coasts of Europe and ot Ame- 
rica. The observations made during the circumnaviga- 
tions of Captain Cook and others show a remaikable 
difference. All along the west coast of North America 
the inferior tide is very trifling, and frequently is not 
perceived. 

In the very same manner, the disturbing forces of the 
sun and moon form a tide in the fluid air which sur- 
rounds this globe, consisting of an elevation and de- 
pression, which moves gradually from east to west. Nei- 
ther does this tide ever attain that position with respect 
to the disturbing planets which it would do were the 
earth at rest on its axis. Hence arises a motion of the 
whole air from east to west ; and this is the principal 
cause of the trade-winds. They are a little accelerated 
by being heated, and therefore expanding. Thcy^ ex- 
pand more to the westward than in the opposite direc- 
tion, because the air expands on that side into air which 
is now cooling and contracting. These winds very evi- 
dently follow the sun’s motion, tending more to the 
south or north as he goes south or north. Were this 
motion considerably afiected by the expansion of heated 
air, we should find the air rather coming northward and 
southward from the torrid zone, in consequence of it* 
expansion in that climate. We repeat it, it is almost 
solely produced by the aerial tide, and is necessary for 
the very formation of this tide. W'e cannot perceive 
the accumulation. It cannot affect the baromrter, ** 

' nuiny 
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Tide, many think, because, though the air becomes deeper, it 
—V—' becomes deeper only when it is made lighter by the 
gravitation to the sun. Instead of pressing more on the 
cistern of the barometer, we imagine that it presses less ; 
because, like the ocean, it never attains the height to 
which it tends. It remains always too low for equili- 
brium, and therefore it should press with less force on 
the cistern of a barometer. 

There is an appearance precisely similar to this in the 
planet Jupiter. He is surrounded by an atmosphere 
which is arranged in zones or belts, probably owing to 
climate differences of the different latitudes, by which 
each seems to have a different kind of sky. Something 
like this will appear to a spectator in the moon looking 
at this earth. The general weather and appearance of 
the sky is considerably different in the torrid and tem- 
perate zones. Jupiter's belts are not of a constant shape 
and colour } but there often appear large spots or tracts 
of cloud, which retain their shape during several revo- 
lutions of Jupiter round bis axis. To judge of his rota- 
tion^ by one of these, we should say that he turns round 
in 9.55* There is also a brighter spot which is fre- 
quently seen, occupying qne certain situation on the 
body of Jupiter. This is surely adherent to his hody^ 
and is either a bright-coloured country, or perhaps a 
tract of clouds hovering over some volcano. This spot 
turns round in 9.51 7. And thus there is a general cur- 
' rent in his atmosphere from east to west. 

Both the motion of the air and of the water tend to 
diminish the rotation of the earth round its axis ; for 
they move slower than the cartli, because they are re- 
tarded by the luminaries. They must communicate this 
retardation to the earth, and must take from it a quan- 
tity of motion precisely equal to what they want, in or- 
der to make up the equilibrated tide. In all probability 
this retardation is compensated by other causes ; for no 
retardation can be observed. This would have altered 
the length of the year since the time of Hipparchus, 
giving it a smaller number of days. \Vc see causes of 
compensation. The continual washing down of soil from 
the elevated parts of the earth must produce this effect, 
by communicating to the valley on which it is brought 
to rest the excess of diurnal velocity which it had on the 
mountain top. 

While we were employed on this article, a book was 
put into our hands called Studies of Nature ^ by a Mr 
Saint Pierre. This author scouts the Newtonian theory 
of the tides, as erroneous' in principle, and as quite in- 
sufficient for explaining the phenomena^ and he ascribes 
all phenomena of the tides to the liquefaction of the ices 
and snows of the circumpolar regions, and the greater 
length of tlie polar than of the equatorial axis of the 
earth. He is a man of whom we wish to speak with re- 
spect, for his constant attention to final causes, and the 
proof thence resulting of the wisdonv and goodness of 
God. For this be is entitled to the greater praise, that 
it required no small degree of fortitude to resist the in- 
fluence of national example, and to retain his piety in 
the midst of a people who have drunk the very dregs of 
the atheism of ancient Greece. This is a species of merit 
rarely to be met with in a Frenchman of the present 
day j but as a philosopher, M. de St Pierre can lay 
claim to no other merit except that of having collected 
many important facts. The argument which he em- 
ploys to prove that the earth is a prolate spheroid, is a 



direct demonstration of the truth of the contrary opi- Tide 
oion ; and the melting of the ice and snows at the poles y 
cannot produce the smallest motion in the waters. Were Tillotsea. 
there even ten times more ice and Snow floating on the » 
northern sea than there is, and were it ail to melt in 
one minute, there would be no flax from it; for it 
would only fill up the space which it formerly occupied 
in the water. Of this any person will be convinced, 
who shall put a handfnl of snow squeezed hard into a 
jar of water, and note the exact height of the wate^. 

Let the snow melt, and be will find the water of the 
same height as before. 

Tide-Waiters^ or Tidesmen^ are inferior officers be- 
longing to the customhouse, whose employment is to 
watch or attend upon ships until the customs be paid : 
they get this name from their going on board ships on 
their arrival in the mouth of the Thames or other ports, 
and so come up with the tide. 

TIENI) in Zou». See Teind. 

TIERCE, or Teirce, a measure of liquid things, as 
wine, oil, &c. containing the third part of a pipe, or 4a- 
gallons. 

TIERCED, in Heraldry ^ denotes the shield to be 
divided by any part of the partition lines, as party, 
coupy, traneby, or tailly, into three equal parts of dif- 
ferent colours or metals. 

TIGER. See Felis, Mammalia Index, 

TiGER-Wolf the name of the bysena at the Cape of 
Good Hope. See Canis, Mammalia Index, 

TIGRIS, a river of Asia, which has its source near 
that of the Euphrates in the mountain Tchildirin Tur- 
komanta : afterwards it separates Diarbeck froniErze- 
ruro, and Khnsistan from Irac-Arabia^ and uniting with 
the Euphrates at Gorno, it falls into the gulf of Bas- 
soiah, under the name of Schat el- Arab, This rivet, 
passes by Diarhekir, Gezira, Mousul, Bagdad, Gorno, 
and Bassorah. 

TILIA, Lime or Linden tree, a genus of plants 
belonging to the class of polyandria \ and in the natural 
system ranging under the Columniferce, See Botany 
Index. 

TILLEMONT, Sebastian le Nain de. See 
Nain. 

TILLER of a SuiP^ a strong piece of wood fasten-* 
ed in the head of the rudder, and in small ships and 
boats called the /lelm. 

TILLOEA, a genus of plants belonging to the class 
of tetrandria j and in the natural system ranging under 
the 13th order, Succulentce, See Botany Index. 

TILLOTSON, John, a celebrated archbishop of 
Canterbury, was the son of Robert Tillotson of '^sower- 
hy, in the parish of Halifax in Yorkshire, clothier; 
and was born there in the year 1630. He studied in 
Clare-hall, Cambridge ; and in 1656 left this college, 
in order to become tutor to the son of Edmund Pr^- 
deanx. Esq. of Ford abbey in Devonshire. He was 
afterwaids curate to Dr Hacket, vicar of Cheskunt, in 
Hertfordshire. In 1663 he was presented by Sir Tho- 
mas Bamardiston to the rectory of Ketton or Kedding- 
ton in the county of Suffolk ; hut was the next year 
chosen preacher to Lincoln's Inn, when he procured 
Ketton to he bestowed on his curate. He was greatly 
admired in London for his sermons ; and In the same 
year was chosen Tuesd ay-lecturer at St LawreOce*)i 
church, London, where bis lectures were frequented by 

aU 
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HUoisoa aN tbe divines of the city, and by many persons of qua- 
I lity and distinction. In 1666, lie took the degree of 
Doctor of Divinity at Cambridge ; in 1669, ^as made 
prebendary of Canterbnry 5 in 1672, was admitted dean 
of that cathedral 5 and three yeaw after, was made a 
prebendary of St PauPs cathedral, London. In 1679, 
be became acquainted with Charles earl of Shrewsbury, 
whom he converted from Popery ; and the next year 
refused to sign the clergy of London's address of thanks 
to^Klng Charles II. for not agreeing to the bill of ex- 
clasion of the duke of York. In 1683, be visited the 
unfortunate Lord Russel when under condemnation j and 
attended him in his last moments on the scaffold. In 
1689, he was installed dean of St Paul’s j made clerk of 
the closet to King William and Queen Mary ; and ap- 
pointed one of the commissioners to prepare matters to 
be laid before the convocation, in order to a compre- 
hension of all Protestants, as well dissenters as church* 
men j but this attempt was frustrated by the zeal of 
those members of that body, who refused to admit of 
OTy alteration in tilings confesse% indifferent. In i^i. 
Dr Tillotson was, notwithstanding the warmest remon* 
etrances and intreaties on his part, consecrated archbi- 
abop of Canterburjr, and four days after was sworn one 
of Me privy coundl ^ their majeslies always reposing an 
entire confidence in his prudence, moderation, and in* 
tegrity. In 1694, he was seized with a palsy, of which 
he died in the 65th year of his age. He was interred 
in the church of St Lawrence Jewry, London, where a 
handsome monument is erected to his memory. This 
leaned and pious divine, while living, was greatly in- 
veighed against by the enemies of the revolution. Af- 
ter his death there was found a bundle of bitter libels 
which had been published against him, on which he had 
written with bis own hand, “ 1 forgive the authors of 
these hooks, and pray God that he may also forgive 
them. It 18 remarkable, that while this truly great 
man was in a private station, he always laid aside two- 
tenths of income for charitable uses. One volume 
in foho of Dr TiUotson’s sermons was published in his 
life-time, and wrrected by bis own hand: they were 

abiW after bis death, from his chaplain Dr Barker. 

“Id 

2500I. This was the only legacy he left to bis fa- 
Duly, his extensive chanty having consumed his vearly 
revenues ^ constantly as they came to his hands. King 
William, however, gave two grants to his widow ; the 
fim of which was an annuity of 400I. during the terra 
of her nataral life, and the second of 200I. as an addi- 

Tillotson wrote some 
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measures, chiefly by the motion and revolution of the 
sun. 

The general idea which time gives in every thi^ to 
which it is applied, is that of limited duration. Thus 
we cannot say of the Deity, that he exists in time; be- 
cause eternity, which he inhabits, is absolutely uniform, 
neither admitting limitation nor succession. See Me- 
TAPHrsics, N® 209. 

Time, in Musicf is an aflEectlon of sound, by which 
it is said to be long or short, with regard to its contiou* 
ance in the same tone or degree of tune. 

^ Musical time is distiogoii^ed into common er duple 
time, and tr^le time. 

Double^ duple^ or common time, is when the notes 
are in a duple duration of each ot^r, viz. a semibreve 
equal to two minims, a minim to two crotchets, a 
cretchet to two quavers, &c. 

Common or double time is of two kinds. The first 
when every bar or measure is equal to a semibreve, of 
its value in any copibination of notes of a less quantity. 
The second is where every bar is equal to a minim, or 
its value in less notes. The movements of this kind of 
nieasure are various, but there are three common dis- 
tinctions ^ the first slow^ denoted at the begionlDg of 



other works besides his Sermons • and ola Lucian, he wrote with sarcastic humour against the 



TMBER, wood lit for building, &c. See Tree. 

and S™*worao/ifofer«i/,. * 

#r * mode of duiatloo aL^Ty 



the line by the mark j the second hrisk^ marked 

thus j and the third %3try brisk^ thus marked 

Triple time is when the dnrations of the notes arc 
triple of each other, that is, when the semibreve iscquu! 
to three minims, the minim to three crotchets, &c. and 
it is marked T. 

T iMB‘ Keepers^ or Instruments for measuring Time, 
See Clock, Dial, Watch, &c. 

Harrison* s TiME^Keepej\ See Harrison and Lon- 
gitude. 

IIMOLEON, a celebrated Corinthian general, who 
restored the Syracusans to their liberty, and drove the 
Carthaginians out of Sicily. See Syracuse, N® 50— 
J 4 * 

TIM ON the Sceptic f who is not to be confounded 
^i^h Timon the Mtsantbrope, was a Phliasian, a disciple 
of Pyrrho, and lived in the time of Ptolemy Philadel- 
phus. He took so little pains to invite disciples to his 
school, that it has been said of him, that as the Scy- 
thians shot flying, 'J'imon gained pupils by running from 
them. He was fond of rural retirement ; and was so 
much addicted to wine, that he had a successful contest 
with^ several celebrated champions in drinking. Like 
Lucian, be wrote with sarcastic humour against the 



— ... VI piiiiuBujiners. Aoe iragroenis 01 uw 

rical poem Sil/i^ often quoted by the ancients, have 
^en carefully collected by Henry Stephens in his Poenis 
Phiiosophica, Timon lived to the age of 90 years. 

Timon, suxmamed Misanthropos^ or the Man-hater ^ a 
famous Athenian, who lived about 420 B. C. He was 
one day asked, why he loved the young Alcibiades 
while be detested all the rest of the human race ? on 
which he replied, “ It is because I foresee that be will 
be the ruin of the Athenians.” He carefully avoided 
all sorts of company 5 yet went one day to an assembljT 
of the people, and cried with a loud voice, “ That he 
had a fig-tree on which several persons bad banged , 

themselves > 
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TfmoQ tfiemaelves *, but as he intended to cut it down, in order 
H to build a house on the place where it stood, he gave 
Timoiheus. them notice of it, that if any of them had a mind to 
» hang themselves, they must make baste and do it spee- 
• dily.*’ He bad an epitaph engraved on his tomb, filled 

with imprecations against those who read it. Shake- 
speare has formed a tragedy on his story. 

TIMOR, an island of Asia, in the East Indian sea, 
to the south of the Moluccas, and to the east of the 
island of Java, being 150 miles in length, and 37 in 
breadth. It abounds in sandahwood, wax and honey ; 
and the Dutch have a fort here. The inhabitants 
are Pagans, and are little better than savages 5 and 
some pretend they had not the use of fire many years 
ago. 

TIMOTHEUS, one of the most celebrated poet-mu- 
sicians of antiquity, was bom at Miletus, an Ionian city 
of Caria, 446 years B. C. He was contemporary with 
Philip of Macedon and Euripides^ and not only ex- 
celled in lyric and dithyrambic poetry, but in his per- 
formance upon the cithara. According to Pausanias, 
he perfected that instrument by the addition of four 
new strings to the seven which it had before ; though 
Saidas says it had nine before, and that Timotheus only 
added two, the loth and nth, to that number. See 
Lyre. 

With respect to the number of strings upon the lyre 
of Timotheus : The account of Pausanias and Suidas is 
confirmed in the famous seoatus-cnnsultum against him, 
still extant, preserved at full length in Boethius. Mr 
Stillingfleet has given an extract from it, in proof of the 
simplicity of the ancient Spartan music. The fact is 
mentioned in Athenseus and Casaubon, in his notes 
upon that author, has inserted the whole original text 
from Boethius, with corrections. The following is a 
faithful translation of this extraordiiiaiy Spartan act of 
parliament. ** Whereas Timotheus the Milesian, com- 
ing to our city, has dishonoured our ancient music, and, 
despising the lyre of seven strings, has, by the introduc- 
tion of a greater variety of notes, comij^ed the ears of 
our youth *, and by the number of' his strings,, and the 
novelty of his melody, has given to our music an e&- 
minate and artificial dress, instead of the plain and order- 
ly one in which it has hitherto appeared j rendering me- 
lody infamous, by composing in the chromatic Instead of 

the enharmonic : — — T he kings and 

the ephori have therefore resolved to pass censure upon 
Timotheus for these things : and, farther, to oblige him 
to cut all the superfluous strings of his eleven, leaving 
only the seven ton^s ; and to banish him from our city ; 
that men may be warned for the future not to introduce 
into Sparta any unbecoming custom.*^ - 

The same story, as related in Athenaeus, has this ad- 
ditional circomstance, That when the public executioner 
was on the point of fulfilling the sentence, by cutting off 
the new strings, Timotheus, perceiving a little statpe in 
the same place, with a lyre in bis hand of as many strings 
as that which bad given the oflfence, and showing it to 
the judges, vr&s acquitted. 

It appears from Suidas, that the poetical and musical 
compositions of Timotheus were very numerous, and of 
various kinds. He attributes to him 19 nomes, or can- 
ticles, in hexameters j 36 proems, or preludes ; i8 dithy 
rambles ; 21 hymns ; the poem in praise of Diana j one 
panegyric j three tragedies, the Persians^ Pbinidas, and 



Laertes ; to winch must be added a fourth, mentioned Timothsor 
by several ancient authors, called Ntobe, without forget- II 
ting the poem on the birth of Bacchus. Stephen of 
Byzantium makes him author of 18 books of nomes, ’ 
or airs, for the cithara, to 8000 verses ^ and of looo 
or preludes, for the nomes of the flutes. 

Timotheus died in Macedonia, according to Suidas, 
at the age of 97 ; though the Marbles, much better au- 
thority, say at 90 ; and Stephen of Byzantium fixes bis- 
death in the fourth year of the I05tli Olympiad, two 
years before the birth of Alexander the Great ; whence 
it appears, that this Timotheus was not the famous 
player on the flute so much esteemed by that prince, 
who was animated to such a degree by bis performance 
as to seize his arms j and who employed him, as Athe- 
nseus informs u.s, together with the other great musi- 
cians of bis time, at bis nnptials. However, by an in- 
attention to dates, and by forgetting that of these two 
musicians of the same name the one was a Milesiaa 
and the other a Theban, they have been hitherto often 
confoonded. 

TIMUR-beck. See Tamerlane. 

TIN, a metallic substance. See Chemistry and 
Mineralogy Index for an account of its qualities and 
ores ; and for the method of reducing its ores, see Ores, 
Beduetton of^ 

TINCAL, the name by which crude impure borax 
is sometimes known. See Borax, Chemistry Index, i 

TINCTURE, in Pharmaey, See Materia Me- 
DICA Index. 

TINDAL, Dr Matthew, a famous English writer, 
was the son of the reverend Mr John Tindial of Beer- 
Ferres in Devonshire, and was born about the yar 1657. 

He studied at Lincoln college in Oxford, whence be 
removed to Exeter, and was afterwards elected fellow 
of All Souls. In 1 685 be took the degree of doctor 
of law, and in the reign of James 11 . declared himself a: 

Roman Catholic ; but soon renounced that religion. 

After the revolution he published several pamphlets iir 
favour of government, the liberty of the press, &c. 

His ** Rights of the Christian Church asserted, occa- 
sioned bis having a violent contest with the high- 
church clergy \ and bis treatise ** Christianity as old an 
the Creation,’* published in 1730, made much noise, 
and was answered by several writers, particularly by 
Dr Conybeare, Mr Foster, and Dr Leland. Dr Tin- 
dal died at London in August 1733. He left in 
manuscript a second volume of bis “ Christianity as old 
as the Creation the preface to which has been pu- 
blished. Mr Pope has satirized Dr Tindal in bis 
Dunciad. 

TIN DALE, William. See Tyndale. 

TINNING, the covering or lining any thing with 
melted tin, or tin reduced to a very fine leaf. Looking- 
glasses are foliated or tinned with plates of beaten tin, 
the whole bigness of the glass, applied or fastened 
thereto by means of quicksilver. See Fouatinq of 
Lookins- Glasses, 

TINNIIUS aurium, a noise in the ears like the 
continued sound of bells, very common in many disor- 
ders, particularly in nervaus fevers. 

TIPPERARY, a county of the province of Munster 
in Ireland, bounded on the west by those of Limerick 
and Clare, on the east by the county of Kilkei^ and 
-Queen's county, on the south by the county of Water- 

ford» 
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Tippcraiy ford, and on the north and north-east by KinR’s-coiinty 
n and the territory of the ancient O’Carols. It extends 
about 52 miles in length, and 27 in breadth, containing 
Gough's 599»5°° acres, divided into 12 baronies, containing 
sdit. of 169,000 inhabitants. It sends three members to par- 
Vmnd<rn't liament, viz. two for the county, and one for Clonmell. 
lit-itannia. The north part of it is mountainous and cold j but in the 
south the air is milder, and the soil much more fertile, pro- 
ducing plenty of corn, and good pasture for the numerous 
herds of cattle and flocks of sheep with which it abounds. 
The north part is called Ot'mond, and for a long time 
gave the title of earl, and afterwards of marquis ande/t/^e, 
to the noble family of Butler, descended from a sis- 
* ter of Thomas h Becket archbishop of Canterbury, till-, 
al the accession of George I. the last duke was attaint- 
ed of bigh-treason, and died abroad. In that part of the 
county, the family had great prerogative-^ and privileges 
granted them by Edward III. Another district in this 
county was anciently called the County of the Holy Cross 
of Tipperary^ from a famous abbey in it styled Holy 
CrosSf on account of a piece of Christ’s cross that was 
^ said to be preserved there. The remains of the ahbey, 
or rather the spot where it stood, are still held in great 
veneration. See Tipperary, Supplement. 

TIPSTAFF, an officer who attends the judges with 
a kind of staff tipped with silver, aud takes into hia 
charge all prisoners who are committed or turned over 
tt a judge’s chambers. 

TIPULA, the Crane-fly ^ a genus of iusects be- 
longing to the order of cliptera. See Entomology 
Index, 

TIRE, in the sea language, is a- row of cannon 
placed along a ship’s side, either above upon deck, or 
below, distinguished by the epithets of and lower 
tires, 

1 .IREE, or Tirey, one of -the Western islands of 
Scotland, 10 miles long and from one to two in breadth, 
contains above 2000 inhabitants, and produces sheep and 
black cattle^ with some grain and kelp. W. Long. 6. 
48. N. Lat. 56. 32. 

TIROL, or Tyrol, a^ county of Germany in the 
circle of Austria, under which may be included the 
territories belonging to the bishops of Brixen, Trent, 
and Chur, the Teutonic Order, and the prince of Dei- 
triebstein, the Austrian seigniories before the Arlberg, 
and the Austrian districts in Swabia. It is 1 50 miles 
in length, and 120 in breadth, and contains 28 large 
towns. 

The face of the country is very mountainous. Of 
these mountains some have their tops always buried in 
snow j others are covered with woods abounding with 
game. Of the lower, some yield plenty of corn, others 
wirte, and woods of chesnut trees. The valleys are ex- 
ceeding fertile also, and pleasant. In some places consi- 
derable quantities of flax are raised, in others there is a 
good breed of horses and horned cattle j and, among the 
tnountains, abundance of chamois and wild goats. In 
this country are also found garnets, rubies, ametliysts. 
agates, carnelians, calcedonies, malachites, &c.: nor is 
It without hot baths, acid waters, salt pits, mines of sil- 

U principal river of Tirol 

le Inn, which, after traversing the country, and 

enters 

Bavaria, in which, at Passau, it falls into the Danube. 
The men here are very tall, robust, and vigorous j the 



women also are stout, and generally fair ; and both sexes 
have a mixture of the Italian and German in their tem- 
pers and characters. As there is little trade or manu-'* 
fact lire in the country, except what is occasioned by the 
mines and salt works, many of the common people art 
--obliged to seek a subsistence elsewhere. A particular 
kind of salutation Is used all over Tirol. When a per- 
son comes into u'bouse, he says, “Hail! Jesus Christ:” 
the answer is, “ May Christ be raised, and the Holy 
Virgin his mother.” Then the master of the house 
takes the visitor by the hand. This salutation is fixed 
up in print at all the doors, with an advertisement tacked 
to it, importing that Pope Clement XL granted 100 
days indulgence, and a plenary absolution, to those who 
should pronounce the salutation and answer, as often as 
tliey did it. The emperor has forts and citadels so ad- 
vantageously situated on rocks and mountains all over the 
country, that they command all the valleys, avenues, and 
passes that lead unto it. The inhabitants, however, to 
keep them in good humour, are more gently treated, 
and not so highly taxed as those of the other hereditary 
countries. As to the states, they are much the same in 
this country as in the other Austrian territories, except 
that the peasants here send deputies to the diets. Tirol 
came to the house of Austria in the year 1363, when 
Margaret, countess thereof, bequeathed it to her un- 
cles the dukes of Austria. Besides the governor, here 
are three sovereign colleges, subordinate to the court 
at Vienna, which sit at Inspruck, and have their different 
departments. Towards the expences of the military 
establishment of this country, the proportion is 100,000 
florins yearly j but no more than one regiment of foot 
is generally quartered in it. 

Tirol is divided into six quarters, as they are called ^ 
namely, those of the Lower and Upper Innlhal, Vints- 
gow, Etch, Eisack, and Pusterthal. At the peace of 
Presburg in 1805, Austria was compelled to cede the 
Tirol. The brave inhabitants however took arms, and 
under Andrew Hofer an innkeeper, made an obstinate 
resistance. Deputies came to London to seek pecuni- 
ary supplies, and considerable suras were raised. But 
the French at last succeeded in subduing the county- 
The greater part of the Tirol was annexed to Bavaria, 
in whose possession it continued till 1815, when it was 
restored to Austria. Its population in 1815 amounted 
to 802,000 including Trent and Brixen. 

TITAN, in, fabulous history, the son of CgbIus and 
Terra, and the elder brother of Saturn, suffered the latter 
to enjoy the crown, on condition that lie should bring 
up none of his male issue, by which means the crown 
should at length revert to him 5 but Jupiter being spared 
by the address of Rhea, Saturn’s wife. Titan and hi» 
children were so enraged at seeing their hopes frus- 
trated, that they took up arms to revenge the injury J 
and not only defeated Saturn, but kept him and bis 
wife prisoners till he was delivered by Jupiter, who de- 
feated the Titans ; when from the blood of these 1 itana 
slain in the battle, proceeded serpents, scorpions, and 
all venomous reptiles. See Saturn. 

Such is the account given by the poets of this family 
of Grecian and Roman gods. From the fragments of 
Sanchoniatbo, however, and other ancient writers, many 
learned men have inferred that the Titans were an early 
race of ambitious heroes, who laid the foundation of 
that idolatry which quickly overspread the world, ani 



Urol, 

Tiiau. 
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hy assvmiitsr tjb»n wwa of th« Uw»i«#rfes of lieajfo^i 
^ ccnUivoil (0 get eufry whew adored j»s 

tb« Dii m<^orum gettjti^pt, Tha^ the word Titan sigr 
the sun, iWe c«q indeed be very little deubc> 
Ewvcry ooe knows that sUich was ita sigaihcation ip the 
uS^oHc dkleot 5 and as it is evidenily compounded of 
Ti, which,^ in some oriental toi^ues, sigoihes bright nr 
aad Tom, which signifies a country or the earth, 
it aaay be safely concluded that Titan was the name of 
the sun before the word was imported into Greece. But 
the great <|oestioa among antiquarians is, of what coun- 
try was that race which, assuming to themselves the 
names of the heavenly bodies, introduced into the world 
that species of idolatry which is known by the appella* 
lion of Hero-worship ? 

M. Fexron, in a work published many years ago, and 
entitled The Anh'tjfuiiies of Nations, maintains that the 
Titans were a family of 8acm or Scythians, who made 
their first appearance beyond Media and Mount Iroaua, 
in the upper regions of Asia ; that they were the de- 
acendanta of Corner the son of Japheth and grandson of 
Koaii *, and that after conquering a great part of the 
world, upon entering Upper Phrygia, tliey quitted 
Iheir ancient name of Gonierians or Cimmerians, and 
wssumed that of Titans. All this, he says, happened 
before the birth of Abraham and the foundation of the 
Assyrian monarchy; and he makes Uranus, their second 
|wince in the order of succession, to liave conquered 
Thrace, Greece, the island of Crete, and a great part of 
Krqrope. Uranus was succeeded by Saturn, and Saturn 
Isy Jupiter, who flourished, he says, 300 years before 
Moses, and divided his vast empire between himself, hin 
brother Plulo, ajnd his cousin-german Atl^, who was 
caUed Telamon, For the truth of this genealogy of the 
Titans M. Pezron appeals to the most approved Greek 
Instoriana; hut unluckily for bis bypotliesis, these writecs 
have not a single sentenco by which it can be fairly sup- 
^rteA It supposes not only the great antiquity of the 
Scythians, hut likewise tlieir early progress in arts and 
acienoes, contrary to what we liave proved in other ax- 
Atclee aftbis work. See Sculftvr£, 4 and 5. and 
fiCTTHlA. 

(hhere, UAing the fragment of Sanohoniatho^s Pbe- 
nician history for their gnide, have supposed the Titans* 
to bare been the descendants of Ham. Of this opinion 
was Bishop Cumberland *, and our learned friend Dr 
JBoig, to whom we have been iadebted far greater £a- 
vours, indulged us with the prrasal of a manuscript^ in 
wkicb, with emditioo and ingenuity stmggUng for 
the pve-eminence, he traces that impious family from 
the prehine son of Noah, and Shows hy what meane 
they spsead the idolatrous wunthip of tlmra^elves over 
the gseater past .of the ancient world. Cronus, of 
whose exploits some account has been given elsewhere 
(see Sa^tckoniatho), he bolds to be Ham ; and tra- 
oing tlie progress of the faasily from Fhesnida to Cy- 
prus, Arem Cyprno to Bbodes, thcfiGe to Cvete, and from 
Crete to Samotfaraoe, he finds reason to conclude that 
tbe braneh called Titane w Titanidas flourished ahowt 
the era of Abraham, with whom, or with his son Xsaac, 
be thinks the Cretan Jnpiter must have been coatvaa- 
potary. A« they ptocee^d from coimiricp which weie 
the original seat of civilization to others in which raaiir 
hind had sunk into the gromeat .baxhavwm, it wan easy 
£or them to peranndis tbmignofant inhiihcln^'thalBiej 
Vttu 3kX. Part IL 



dcnvc4 the aorts of civil life firnm their, prent the W*lt Tke#* 
and in consequence of their relation to him t.Q assume tP TiiW^. 
tlicmselvea divine honours. To ask how they came tjp' ■ ’ 

think of such gross impiety, is a question as foolish as i^t 
would be to ask hnw Ham their ancestor became sp 
wicked a^ to entail the curse of God upon himself and 
his posterity. The origin pf evil is involved in dif- 
ficulties ; hpt leaving all inquiries into it tp be prose- 
cuted by the metaphysician and moralist, it is surely 
more piohahle that the worship uf dead men originated 
among the descendants of Ham than among those of 
Shem and Japheth ; and that the fragnxent of Sanche- 
piathp, when giving an account of the origin of the. 

Titans, the undoubted authors of that worship, is mom 
deserving of credit than the fabulous and comparatively 
late writers of Greece and Ron)e. 

TITHES, in ecclesiastical law, are defined to be th« 
tenth part of the increase, yearly arising and renewing 
from the profits of lands, the stock upon lands, and t^a 
pers<mal industry of the inhabitants: the first species be- 
ing usually called predial, as of corn, grass, hops and 
wood ; the second mired, as of wool, milk, pigs, &p. 
consisting of natural products, but nurtured and pre- 
served in part by the care of man ; and of these tha 
tenth must be paid in gross ; the third personal, as of 
manual occupations, trades, fisheries, and the like *, ao.d 
of these only the tenth-part of the clear gains and pro- 
fits is due. 

We shall, in this article, consider, i. The original of 
the right of tithes. 2. In whom that right at present 
suhsista* 3* Who may he discharged, either totally or 
in part, from paying them. 

1. As to their original, we will not put the title of 
the clergy to tithes upon any divine right ; iJiough such 
a right certainly commenced, and we believe certaixi- 
ly ceaaed, with the Jewish theocracy. Yet an hononr- 
able and competent maintenance for the niiniaters of the 
gospel is undoubtedly jure divino, .whatever the particu- 
lar mode ol’ that maintenance may be. For, besides 5 ^****[', 
the positive precepts of the New Testament, natural 
reason will tell us, that au order of men who are sepa- 
rated from the world, and excluded from other lucra- 
tive professioos for the sake of the rest of mankind, hav* 
a right to he fumiabed with the uecessarles, conve- 
niences, and moderate ei^yments of life, at their ex- 
pence ; for whose benefit they forego the usual meaqa 
of providing them. Accordingly all municipal law* 
have provided a liberal ami decent maintenance for their 
national priests or clergy 4 ours, in particular, have e- 
stabltslied this of tlthtis, probably in imitation of tl^ 

Jewish law : and perhaps, considering the degeoerato 
state of tlie wofUi in general, it may mcare beneficial 
to the English clergy to found their ;title on the law .of 
the land, than upon any divine right whatsoever, unac- 
knowledged and unsupported hy temporal sanctions. 

We cannot precitiely ascertain tlie time when .titKae 
were first intcoduced into this country. Posiuhly they 
were contempmtary with the planting of Chris|ianit^ 
among the S^ons hy Auguntin the monk, about tUi 
•eadef Uie suith ceutoiy. But the first mention of thepi 
which we have mot with in any written English law, 
is a eonstitutional decree, made in a synod held A. D. 

wheceiii the .payment of tithes in genexal isatxoag- 
iy eppoined. oanofi or deexeg, wbioh at first 

Uoood net tha tUity, was effisetuaUy ccsifirjaed.by ismfi 
t 3 K kingdoms 
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Tithes, kingdoms of the heptarchy, in their parliamentary con- 
y , vcntior.s of estates, respectively consisting of the kings 
of Mercia and Northumberland, the bishops, dukes, sena- 
tors, and people. Which was a few years later than the 
time that Charlemagne established the payment of them 
in France, and made that famous division of them into 
four parts j one to maintain the edifice of the church, 
the second to support the poor, the third the bishop, and 
the fourth the parochial clergy. 

The next authentic mention of them is in ih^fccdus 
Edwardi et Guthruni ; or the laws agreed upon between 
King Guthrun the Dane, and Alfred and his son Ed- 
ward the Elder, successive kings of England, about the 
year 900. This was a kind of treaty between those 
nionarcbs, which may be found at large in the Anglo- 
Saxon laws : wherein it was necessary, as Guthrun was 
a Pagan, to provide for the subsistence of the Christian 
clergy under his dominion i and accordingly, we find 
the payment of tithes not only enjoined, but a penalty 
added upon non-observance : which law is seconded by 
the laws of Athelstan, about the year 930. And this is 
as much as can certainly be traced out with regard to 
their legal original. 

2. We are next to consider the persons to whom 
tithes are due. Upon their first introduction, though 
every man was obliged to pay tithes in general, yet he 
might give them to what priests he pleased ; which 
were called arbitrary consecratiorui of tithes; or he might 
pay them into the hands of the bishop, who distributed 
among his diocesan clergy the revenues of the church, 
which were then in common. But when dioceses were 
divided into parishes, the tithes of each parish were al- 
lotted to its own particular minister 5 first by common 
consent or the appointments of lords of manors, and 
afterwards by the written law of the land. 

Arbitrary consecrations of tithes took place again 
afterwards, and were in general use till the time of 
, .King John, This was probably owing to the intrigues 
of the regular clergy, or monks of the Benedictine and 
other orders, Under Archbishop Dunstan and bis succes- 
sors j who endeavoured to wean the people from pay- 
ing their dues to the secular or parochial clergy (a 
much more valuable set of men than themselves), and 
were then in hopes to have drawn, by sanctimonious 
pretences to extraordinary purity of life, all ecclesiasti- 
cal profits to the coffers of their own societies. And 
this will naturally enough account for the number and 
riches of the monasteries and religious houses which 
were founded in those days, xnd which were frequently 
endotved with tithes. For a layman, who was obliged 
to pay his tithes somewhere, might think it good policy 
to erect an abbey, and there pay them to his own 
monks, or grant them to some abbey already erected j 
since for this donation, which really cost the patron lit- 
tle or nothing, he might, according to the superstition 
of the times, have masses for ever sung for his soul. 
But In process of years, the income of the poor laborious 
parish-priests being scandalously reduced by these ar- 
bitrary consecrations of tithes, it was remedied by Pope 
Innocent ITI. about the year 1200, in a decretal epistle 
sent to the archbishop of Canterbury, and dated from 
the palaee of Lateran : wbicli has occasioned Sir Henry 
Hobart and others to mistake it for a decree of the enun- 
cil of Lateran, held A. D. 1179, which only prohibit- 
ed what was called the ttfeodation of tithes^ or their be- 
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ing granted to mere laymen*, whereas this letter of xhlei 
Pope Innocent to the archbishop enjoined the payment v—yw 
of tithes to the parsons of the respective parishes where 
every man inhabited, agreeable to what was afterwards 
directed by the same pope in other countries. This 
epistle, says Sir Edward Coke, bound not the lay su^ 
jects of this realm *, but being reasonable and just, it 
was allowed of, and so became lex teira. This put an 
effectual stop to all the arbitrary consecrations of tithes j 
except some footsteps which still continue in those por- 
tion of tithes which the parson of one parish hath, though 
rarely, a right to claim in another : for it is now univer- 
sally held, that tithes are due, of common right, to the par- 
son of the parish, unless there be a special exemption. This 
parson of the parish, may be either the actual incumbent, 
or else the appropriator of the benefice; appropiriations ^ 
being a method of endowing monasteries, which seems 
to have been devised by the regular clergy, by way of 
substitution to arbitrary consecrations of tithes. 

3. We observed that tithes are due of common nght 
to the parson, unless by special exemption ; let us there- 
fore see, thirdly^ who may be exempted from the pay- 
ment of tithes, and how lands and their occupiers may 
be exempted or discharged from the payment of tithes, 
either in a part or totally ; first, by a real composition; 
or, secondly, by custom or prescription. 

First, A real composition is when an agreement is 
made between the owner of the lands and the parson or 
vicar, with the consent of the ordinary and the patron, 
that such lands shall for the future be discharged from 
payment of tithes, by reason of some land or other real 
recompense given to the parson in lieu and satislacuon 
thereof. This was permitted by law, because it ww 
supposed that the clergy would be no l^rs by sue 
composition ; since the consent of the ordinary, 
duty it is to take care of the church in general, an 0 
the patron, whose interest it is to protect tl^at parUcular 
church, were both made necessary to render the com- 
position effectual ; and hence have arisen all sue com 
positions as exist at this day by force of the common 
law. But experience showing that even this cautio 
ineffectual, and the possessions of the church being 



was inenecLuai, -- , , j* 

by this and other means every day diminished, the 
abling statute 13 Eliz. c. 10. was made; which pw- 
vents among other spiritual persons, all parsons an 
cars from making any conveyances of the estates 0* ^ * 
churches, other than for three lives of 2i ^^***^**,*rtn 
that now, by virtue of this statute, no real composi i 
made since the 13 Eliz. is good for any , 

than three lives or 21 years, though made by co 
of the patron and ordinary : which has indeed e c * 

ally demolished this kind of traffic; such coraposiUoW 

being now rarely heard of, unless by authority 0 p 
liament. . . 

Secondly, a discharge by custom or ‘ 

where time out of mind such persons or such I®*' ® 
been either partially or totally discharged froin t e P J 
ment of tithes. And this immemorial usage is binaio^ 
upon all parties ; as it is in Its nature an evidence 0 ^ 
versal consent and acquiescence, and with reason 
poses a real composition to have been former ^ 

This custom or prescription is either demodo den » 

or de non-decimando, v t t' •mnlte - 

A modus. decimandi, commonly called by'-tbe si p 
name of a modus only,, b where there is by 
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Tithes, pstrticular manner of tithing allowed, different from the 
^ ■ ■ ■ y » general law of taking tithes in kind, which are the 
actual tenth-part of the annual increase. This is some> 

. times a pecuniary compensation, as twopence an acre 
for the tithe of land : sometimes it is a compensation in 
work and labour, as that the parson shall have only the 
twelfth cock of hay, and not the^enth, in consideration 
of the owner's making it for him : sometimes, in lieu of 
a large quantity of crude or imperfect tithe, the parson 
shall have a less quantity when arrived at greater ma> 
tui'ity, as a couple of fowls in lieu of tithe-eggs, and 
the like. Any means, in short, whereby the general 
. law of tithing is altered, and a new method of taking 
them is introduced, is called a modus decimandi^ or spe- 
cial manner of tithing. 

A prescription de non decimando is a claim to be en- 
tirely discharged of tithes, and to pay no compensation 
ill lieu of them. Thus the king by his prerogative is 
discharged from all tithes. So a vicar shall pay no tithes 
to the rector, nor the rector to the vicar, for eccUsia de^ 
ctmas non so/vit ecclestee. But these personal privileges 
(not arising from or being annexed to the land) are per- 
sonally confined to both the kin^ and the clergy ; for 
their tenant or lessee shall pay tithes, though in their 
own occupation their lands arc not generally tithable. 
And, generally speaking, it is an established rule, that 
in lay hands, modus de non decimando non valets But 
spiritual persons or corporations, as monasteries, abbots, 
bishops, and the like, were always capable of having 
their lands totally discharged of tithes by various ways : 
as, I. By real composition. 2. By the pope's bull of 
exemption. 3. By unity of possession ; as when the 
rectory of a parish, and lands in the same parish, both 
belonged to a religious house, those lands were dischar- 
ged of tithes by this unity of possession. 4. By pre- 
scription ; having never been liable to tithes, by being 
^always in spiritual hands. 5. By virtue of their order; 
as the Knights Templars, Cistercians, and others, whose 
lands were privileged by the pope with a discharge of 
tithes. Though, upon the dissolution of abbeys by 
Henry VIII. most of these exemptions from tithes 
would have, fallen with them, and the lands become 
tithable again, had they not been supported and upheld 
by the statute 31 Henry VIII. c. 13. which enacts, that 
all persons who should come to the possession of the 
lands of any abbey then dissolved, should hold them free 
and discharged of tithes, in as large and ample a man- 
ner as the abbeys themselves formerly held them. And 
from this original have sprung all the lands which be- 
ing in lay hands, do at present claim to be tithe- free: 
for if a man can show his lands to have been such ab- 
bey-lands, and also immemorially discharged of tithes 
by any of the means before mentioned, this is now a 
good prescription de non decimando. But he must show 
both these requisites : for abbey-lands, without a special 
ground of discharge, are not discharged of course ; 
neither will any prescription de non decimando avail 
in total discharge of tithes, unless it relates to such ab- 
bey-lands. 

It is nniversally acknowledged that the payment of 
tithes in kind is a great discouragement to agriculture. 
They are rncoiivenient and vexatious to the husband- 
man, and operate as an impolitic tax upon industry. 
Tile clergyman, too, frequently finds them troublesome 
ar)d precarious 5 his expences in collecting are a consi- 



derable drawback from their value, and his just rights Tithes 
are with difficulty secured : he is too often obliged to | 
submit to imposition, or is embroiled with bis parish jon- ^ TiUan. 
ers in disputes and litigations, no less irksome to bis feel- ’ 
ings than prejudicial to his interest, and tending to pre- 
vent|those good effects which his precepts should pro- 
duce. It is therefore of the utmost impurtante to pa- 
rochial tranquillity, and even to reli^on, that some just 
and reasonable standard of composition could ^'be fixed. 

Land has been proposed, but in the present state of the 
division of property this is impossible : and as mobey is 
continually changing in its value, it would also be a 
very improper standard, unless some plan could be'forra- 
ed by which the composition could be increased as the 
value of money diminishes. A plan of this kind has 
been published in the Transactions of the Society insti- 
tuted at Bath, vol. iv. which those who are interested 
in this subject may consult for farther information. 

TITHING, {Ti^hingaj from the Sax. Theothunge^ 
i. e. Decuriam^t a nnmfo or company of ten men, with 
their families, knit together in a kind of society, and 
all bound to the king, for the peaceable behaviour of 
each other. Anciently no man was suffered to abide in 
England above forty days, unless he were enrolled in 
some tithing. — One of the principal inhabitants of the 
tithing was annually appointed to preside over the i*est, 
being called the tithing-man, the bead-borough, and in 
some countries the borseholder, or borough's ealder, 
being supposed the discreetest man in the borough, town, 
or tithing. The distribution of England into tithings 
and hundreds is owing to King Alfred. See Borse- 
holder. 

TITIANO Vecelli, or Titian, the most univer- 
sal genius for painting of all the Lombard-school, the 
best colourist of all the moderns, and the most eminent pUking^ 
for histories, portraits, and landscapes, was bom at Ca-fo»'« Dic- 
dore, in the province of Friuli, in the state of Venice , ^ 
in 1477* 1480 according to Vasari and Sandrart.^®^^^**** 

His parents sent him at ten years of age to one of his 
uncles at Venice, who finding that he bad an inclina- 
tion to painting, put him to the school of Giovanni Bel- 
lino. 

But as soon as Titian had seen the works of Giorgi- 
one, whose manner appeared to him abundantly more 
elegant, and less constrained than that of Hellino, he 
determined to quit the style to which lie had so long 
been accustomed, and to pursue the other that recom- 
mended itself to him, by having more force, more re- 
lief, more nature, and more truth. Some authors affirm, 
that he placed himself as a disciple with Giorgione ; 
et others only say, that he cultivated an intimacy with 
im ; but it is undoubtedly certain that be studied with 
that great master; that be learned his method of blend- 
ing and uniting the colours ; and practised his manner 
so effectually, that several of the paintings of Titian 
were taken for the performances of Giorgione ; and 
then his success inspired that artist with an invincible 
jealousy of Titian, which broke off* their connection for 
evtr after. 

The reputation of Titian rose continually ; every new 
work contributed to extend his fame through all Europe; 
and lie was considered as the principal ornament of the 
age in which he flourished. And yet, Sandrart observes 
that amidst all bis applause and constant employment 
at Venice, bis income and fortune were inconsiderable ; 
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T^ai. an<cl he wa*8 mere remarkable for the extensiveness ofliU ty. 
talents, than for the affluence of his circumstances, fifut 
tvhen his merit was made known to the empOror Chas. V, 
that monarch knew how to set a just value on bis supe* 
rior abilities 5 he enriched him by repeated bounties, 
allowed him a considerable pension, conferred on bim 
the honour of knighthood, and, what was still more, 
honoured him with his friendship. He painted the por- 
ti’aft ol that benefactor several times ; and it is record- 
ed by Sandrart, that one day, while the emperor was 
sitting for his picture, a pencil happening to drop from 
the painter, he stooped, took it up, and returned it j 
obligingly answering to the modest apology of the artist 
(who blushed at the condescension of so great a mo- 
narch), that the merit of a Titian was worthy of the at- 
tendance of an emperor. 

The excellence of Titian was not so remarkably ap- 
parent in the historical compositions which he painted as 
in bis portraits and landscapes, which seem to be supe- 
rior to all competition ; and even to this day, many of 
theni preserve their original beauty, being as much the 
Admiration of the present age as they have deservedly 
been of the ages past. — It is observed of Titian by most 
Writera, that in the different periods of his life he had 
four different nfanners^ one resembling his first.instructor 
Bfcllino, which was somewhat stiff j another, in imita- 
tion of Giorgione, more bold, and full of force*, his 
third manner was the result of experience, knowledge, 
and judgment, beautifully natural, and finished with 
exquisite care, which maOtier was peculiarly his own ; 
and in those pictures which he painted between the years 
of approaching old age And his death may be noticed 
bis fourth manner. His portraits were very differently 
finished in his fearly, and in bis latter time, according 
to the testimony of Sandrart. At first he laboured bis 
pictures highly, and ga^e th'efn a polished beaUty and 
lustre, so as to produce their effect full as Well when ihoy 
Wei‘e examined closely as when viewed at a di.stadee’: 
but afterwards, he so managed bis penciling, that their 
gf^atest force and beauty appeared at a more remote 
view, and they pleased less when they were beheld more 
nearly. So that riiany of those artists who studied to 
imitate him, being misled by appearances which they 
did ndt sufficiently consider, have imagined that Titian 
executed bis work with readiness aiid a masterly rapidi- 
ty *, and concluded that they should imitate bis manner 
most effectually by a freedom of haUd and a bold pen- 
cil : Whereas in reality, Titian tOok abundance of pains 
to work up liis pictures to so high a'degree of perfec- 
tion * nrirl tlio IVoa/Inm .I_ I II. 
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His laoffsoailes are ifUiversa^y allowed <to l>c on* 
equalled, wbethfer we consider the forms of his trees, the 
grand ideas of nature which appear in his scenery, er 
bis distances which agreeably delude and defight the^ 
eye of evefy observer j and they are executed with a 
light, tender, and mellow pencil. He learned from na- 
ture the harmony of colours, and his tints seem aston- 
ishing, not only for their force, hut their sweetness j and 
in that respect bis colouring is accounted the standard 
Af excellence to all professors of the art. 

It would prove almost an endless task to ennrateratt 
the variety of works executed by this illustrious artist, 
at Home, Venice, Bologna, and Florence, as well as 
those which are to be seen in other cities of Italy, in 
England, Spain, Germany, and France ^ but there art 
two, which are mentioned as being truly admirable. 
One is, a Last Supper, preserved in the refectory at (be 
Escurial in Spain, which is inimitably fine ^ ihe other 
is at Milan, representing Christ crowned with thorns. 
I’lie principal figure in the latter has an attitude full of 
grace and dignity more than mortal, and the counte- 
sbows a benevolence and humility, combined- 



and the freedom that appears in the handling was 
entirely effeetted by a skilful combination of labour and . 
juijgment. 

It cannot be truly affirmed, that I'itian equalled the 
‘great masters of the Hniilan school in design; but he al- 
ways took care to dispose his figures in such attitudes as 
Showed the most beautiful parts of the body. His taste 
m designing men was irot generally so corrector elegant 
as It appeared in his boys and female figures ; but bis 
eolouring all the look of teial flesh, his figores 
breathe. He „„ not so bold as Giorgione, b«t in 
Undemess and drficacy he proved biirtself much superior 
^h.m and all other aHists. The expression of thipas- 

^nv ?r ir, fi “ **'*”*."“• «ven in tbit resect 

miny or his figures m«ned the justest commendaUon } 
bat he always gave Jus %ufcs an air of ease and digni- 



with dignity and pain, which no pencil but that of Ti- 
tian could so feelingly have described. It is admirably 
coloured, and tenderly and delicately penciled ; thr 
beads are wonderfully beautiful, the composition excel- 
lent, and the whole has a charming effect by the chiaro- 
scuro. 

He was of so happy a constitntion, that he was never 
ill till the year 1576, when be died of the plagoe, at 
99 years of age. His disciples were Paulo Veronese 
Giacomo Tintoret, Giacomo de Porte Bassano, and bU 
sons. 

TITLARK. See Alauda, Ornithology 

Title, an appellation of dignity or rank given to 
princes and persons of ‘distinction. 

Titles were not so common among the ancient Greeks 
or Homans as they are in modern times. Till the reign 
of Constantine the title of lilustrious was never given 
except to those who were distinguished in arms or let- 
ters : But at length it became hereditary in the families 
of princes, and every son of a prince was illustrious. 
Tile title of Highness was formerly given only to kings^ 
The kings of England before the reign of Henry VIII. 
were addressed by the title of your Groce, That mo- 
narch first assumed the title of Highness, afterwards 
that of Majesty, The title of majesty was first given 
him by Francis I. in their interview in 1520. Charlea 
V. was the first king of Spain who assumed the sanje 
title. 

Princes, nobles, and clergy, generally have one title 
derived from their' territories and estates, and another 
derived from their rank or from some other remarkable 
circumstance. The pope is called the Bishop 0/ RofMf 
and has the title df Holiness, A cardinal lia-s his name 
generally from some church, and is saluted by the name 
of Eminent, or most Eminent, Ad archbishop, besides 
being named from his diocese, is called his Grace and 
most Reverend: a' bishop is also distinguished by » tbs 
name of his diocese, and has the title of his Lofwhtp 
and right Reverend, Inferior clergymen are denoioi* 
Dated Reverend, 

^ The' titles of eroWned heads derived from their ^onH’ 
nions it is unnecessary to mentloq. It will be 
to mention (hose by which they are addressed. To air 

empot^^ 
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H ‘Ant of Mujcity j to the <prinoes n^f-Orest tBntiuB, l^^al 

Tobfcocb. ^g^Mss ; to those of^atn, infant ; to electors, Eieo- 
^ral Highness; to the grand duke of Toscony, Mast 
'Serene Highness^s to the other ■prrooes df Italy and Ger- 
many, Highness ; to the doge of Vonioe, Most Serene 
Trince ; to the grand-master of Malta, Eminence ; to 
itnncios and ambaMadors of crowned heads, Exceiienry.; 
'to dukes, Grace; to marquises, earls, and barons, Lof^ 
ship. 

The enrperor of China, among his titles, takes tha(t 
of 2\’cn Su, ** Son of Heaven.” The Orientals, it is 
observed, are exceedingly fond of titles; the simple go* 
^vernor ofSchiras, for instance, after a pompous enome- 
ration of qualities, lordships, &c. adds the titles cif 
“Viewer ofOourtesy^ Nutmeg ofConsaiation^ and Rose of 
Delight. 

Title, in Zoto, denrotes any right which a person 
has to the possession of a thing, or an authentic instro- 
ment whereby be can prove his right. Sec the artioles 
HiGHT, Property, &c. 

Title to the Crown in the British Constitution. See 
Succession. 

TITMOUSE. See Parus, Ornithology Index. 

TITULAR, denotes a person invested with a title, in 
virtue of which he holds an office or benefice, whether 
'he TOrfnrms the functions thereof or not. 

TITUS Vespa^ianus, the Roman emperor, the son 
of Vespasian ; of whom it is related, that not being able 
to recollect any remarkable good action he had dope on 
a certain day, he exclaimed, I have lost a day !” He 
fnight truly be called the jetther of his people ; and 
though Rome laboured under various public calamities 
during his reign, such was bis equitable and mild admi- 
nistration, that he constantly preserved his popularity. 
He was a great lover of learning, and composed several 
poems. He reigned but two years ; and it is thought 
Domitian his brother poisoned him, A. D. 8i. aged 41. 
See {^History of) Rome. 

TfVIOT HILLS. See Cheviot. 

TIVOLI, the modern name of TiBUR. 

TOAD. See Rana, Erpetology Index. 

ToAD-Fish. See Lophius, Ichthyology Index. 

ToAD-Flax. See ANTIRRHINUM, Botany Index. 

ToAD-Stone. an argillaceous stone. See Geology. 

TOBACCO. Sec Hicotiana, 'Botany Index^ 
and Snuff. 

Tobacco- Pipe-Fish. See Eistularia, Tchthto- 
XOCY Index. 

ToBAccO’Pipes^ 'Manufacture of. The art of making 
tobacco-pipes, or, as it is commonly csWrA^pipemaking^ 
though one of tlie simplest species of pottery, issufficient- 
]y curious to merit description in a dictionary of arts 
and sciences. 

The process of pipe-making may be divided into 
six stages; viz. I. Beating or preparing tbe clay; 2. 
Rolling; 3. Moulding; 4. Trimming; 5. Drying; and, 
6. Burning. 

Preparation of the £*/ay.— The - fine white clay em- 
ployed by the pipe-makers, is dug from the quarries in 
masses of about a cubic foot each. Before it can be 
ms«d in the manufacture of tobacco-pipes, h must be re- 
■iduced tOvthe consistence nf a tou^^h paste. 'Tn efi^t 
this, after its outer surface has been tleareid firum dirt 
orAust, it is brokea'idto smkll'pieces about its huge aa 



«sgoo8e^fl^gg,«iid AiMmaiiKo a>tob wrUhaiioh.a9uaB- 
tity atTaid't water as «xpeoieDoe bas.aliewa'to be suffi» * > 

tcient to bring it to tbe prai|ter ooosistonce. After .lyu)g 
iill k has soaked «p all the water, which usually ze- 
•qulresfrora 12 to 24 hours, it is taken from tbe tuband^ 
laid on a thick strong wooden bench. Here it is beat- 
«n by a heavy four-squaire iron instrument, in suoh nr 
manner as to out it from One end txi the othef iato very 
thin slices. It reqoires considerable nddress to perform 
this operation, and it is surprtsinig bow thin the work- 
men will sometimes cut the slices, and how equally 
they will thus divide tbe clay. Tliis beating is con- 
tinued, alternately folding up the clay and slicing it,, 
till tbe whole is perfectly smooth. It is then ready for 
Tolling, * 

Roiling ^ — Tbe operation of rolling reduces the -cli^ 
into pieces of a proper sizeand length for making pipoe-,^ 
and almost to tbe proper form. Tbe roller sits at a 
bench witb a smooth board before him, and bolds ia 
his hand another smooth board about 18 Indies long, 
four broad, and about half an inoh thick, having ono 
•end pounded off on •one .side, so as to produce a corre- 
sponding hollow in the clay. He mow takes a piece of 
the beaten clay, and rolls it out, first with bis hands,, 
and then with the board, till it acquire the form of :a 
long slender cylinder, with- one end considerably larger 
than the test. This large end is to form tbe bole, and ' 
the cylinder the shank of the future pipe. Tbe pieces 
of clay thus formed :are laid beside each other on a flat, 
board, and are now ready for moulding. 

Moulding .— the roost complex^operatibn, and 
requires the gi‘eatest number of instruments. The prhi- 
cipai of these is the mould, which is composed of two 
long pieces of iron, formed so as to join together, and 
having their corresponding sides cut into the sliape of 
'half a tobacco pipe, each piece being hollowed so as to 
'form half a slender cylinder, with^ a larger cavity at tbe 
upper end, and at such an angle -as k is intended the 
hole of the pipe ^hal I make witb the shank. Just above 
that part of each side of the mould which stands be- 
-yond what is intended to form 'the bole, there is a notch 
for admitting a knife to out off the superfluous clay. 

To receive the united mould there is a vice, having 
at one end two upright posts, between which moves :a 
long lever, and to this lever, near tlie posts, there is 
loosely attaclied a piece of iron ending below in a smooth 
xonical bead, capable of entering the large opening<of 
fbe mould, but rather smaller tl>an the opening, so as 
that -when forced down into it, a sufficient thickness bf 
clay may be left between the cone and the sides of the 
monld, to form the bole of the pipe. 'One side of this. 
vice is fixed, and the other moveable, towards the form- 
er. Tbe moveable side has attached to it an iron screw 
with a very long lever as its hamdle, so that by taming 
the screw one way op the other, the moveable side of 
tbe vice may be forced nearer tbe fixed side, or suffered 
to' return to its original position. 

Besides these principal instruments, 'the monlder-ne- 
quires a slender steel wire, ^xed in a handle at one end, 
and having its other extremity formed into ^a.very small 
head ; a saucer containing wool well iropre^Mted with 
oil, amLw small Woollen oraotton bru€di. 

When about to mould his pipes, he lays hold of ;th« 

'Sbaokof oneaf the rolled pieces, and with great'dexto- 
7ky,\wJridi^«Mtke^UoBe oun te«cb^4ie puMesap^tha 

oiledi^ 
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oiled wire through its whole length, till he finds it ar- 
rived at the ^commencement of the larger extremity of 
the clay. This extremity he then bends to the proper 
angle, and having oiled the inside of each part of bis 
mould, he lays the piece of clay with the wire in it, in- 
to one part of the mould, and covers it with the other. 
He now puts the mould containing the clay into the 
vice, and with the left hand turning round the handle' 
of the screw, so as to fix the mould firmly within the 
vice, he, with the right hand, presses down the lever with 
its conical head, and this forms the cavity of the bole. 
He now withdraws the mould, cuts off with his knife 
the superfluous clay from the bole, opens the mould, 
^kes out the pipe, and now only withdraws the wire. 
He then lays the moulded pipe on a flat board, in the 
same manner as the rolled pieces before described. The 
pipes thus moulded require to be trimmed, that is, to 
have the prominences arising from the joining of the 
mould, and other superfluous pieces of clay taken off, 
so as to render the surface smooth and round. 

Trimming.— The operation of trimming is generally 
performed by hoys and girls, as it requires very little 
skill. The trimmer has before him a smooth block of 
wood, about the length of the pipe, and of considerable 
thickness, elevated a little at the remote end. He has 
lUso a thick piece of smooth iron, one edge of which 
has across it two or more semit^lindrical grooves, capa- 
h\e of receiving half the shank of a pipe. Taking one 
ot the rough moulded pipes, the trimmer carefully passes 
up the hollow of the shank, a wire similar to that em- 
. ployed in moulding, and holding the pipe by the bole, 
while the shank lies before him on the wooden block 
he pares off with a blunt knife all the excrescences of 
clay, both from the shank and bole, and rubs the for- 
mer, while lying on the block, with the grooved part 
ot his iron, so as to render it as smooth as possible. He 
now cuts off (he ragged piece at the extremity of the 
shank, withdraws the wire, and lays the pipe on the 
drying frame. One great object of the trimmer is, to 
see that the pi^ is completely perforated, which be dis- 
covers by blowing through it ; and if he finds the hole 

pushing the wire as far 
as possible. If this does not succeed, he breaks the 
pipe as useless. 

^fy«V(^._The pipe has now received all the work 
that can be bestowed on it by tbe maker, previous to its 

sXfnj“'^r*ll’ “> teat, while 

^ “ necessary 

J ^ i"®/' L P“''P<>s«. » frame js 

wood fastened to two end pieces in such a manner, as 

^ ‘te lowest, to give 

the shanks of the pipes that curve which they generally 

'•‘each ”tiie^[l*tv*'"® ‘te pipes are laid beside 

inir dnllr eoncave frame, with their boles hang- 

ing down over the edges of the frame, and their shanks 

‘I?..’'®?”"- ‘>>?y «« «- 

I^ed to the air till they are dry and 6rm. They are 
then ready for burning or baking. ^ 

//rmwg.— -For burning or baking the pipes there is 

.thesides are co^CtXmklr® ileIrflues,"op™“"J 
•3 
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at the top, and communicating below with tbe grate. Token, 
Tbe sides of the furnace on its interior are pretty thin, Tok^ 
and are formed of a cement composed of clay mixed ^ 
with fresh cow dung. In the middle of tbe cavity is 
placed a pedestal composed of the same materials, for 
the pipes to lean against. When tbe pipes are suffi- 
ciently dried, they are arranged round this pedestal, 
resting against it, and against each other, with their 
boles next tbe bottom of the furnace. They are thus 
placed in successive layers, till the furnace be sufliciently 
full, when the open space at top is filled op with bricks 
placed over each other, so as to leave interstices for the 
free circulation of tbe air, and of the smoke and flame 
which issue through tbe flues. In these interstices are 
laid several pieces of broken dried pipes, to serve as py- 
rometers for ascertaining the state of the included pip^ 
during tbe burning. The fire is now lighted, and kept 
up, till, on examining the pieces of clay laid in tbe im> 
terstices of the bricks, it is concluded that tbe pipM 
within the furnace are sufficiently baked. * Tbe fire is 
then suffered to go out, and the whole to cool till the 
next day, when the bricks are taken down, tbe pipes 
removed, and packed in barrels for sale. 

After being burnt, the pipes are sometimes glaied, 
which is done by rubbing them, while warm, with flan- 
nel and a little white flax, lu some places the extre- 
mities of the shanks are rendered smooth by dipping 
them before burning in the ordinary potters glazing, 
which prevents that adhesion to th*e lips so unpleasant 
in new unglazed pipes. 

TOBAGO, one of tbe Carlbbee islands, ceded to 
.Great Britain by the treaty of Paris in 1763, taken by 
the French in 1781, and retaken by the British in 
1793. It lies in the latitude of 11 degiees 10 minutes 
north, and 59 degrees 40 minutes longitude west from 
Xiondon, about 40 leagues soutb-by-west from Barba- 
does, 35 south-east from St Vincents, 20 south-east 
.from Grenada, 1 2 north-east from the Spanish island of 
Trinidada, and between 30 and 40 north-east from the 
Spanish main. According to tbe latest accounts, it is 
somewhat more than 30 miles in length from north-east 
to south-west, between 8 and 9 in breadth, and from 2J 
to 25 leagues in circumference. The English visit^ 
this island very early, Sir Robert Dudley being there in 
the reign of Queen Elizabeth. In that of Charles I. 
William earl of Pembroke procured a grant of this, 
with two other small islands j but died before he was able 
to carry into execution his design of settling them. Ib 
A. D. 1632 some merchants of Zealand sent over a 
small colony thither, and gave It the name of New IT 
cheren ; but before they were able thoroughly to esta- 
blish themselves, they were destroyed by the Indians ^as- 
sisted by the Spaniards. Ten years after, James duke 
of Courland sent a colony thither, who settled them- 
selves upon Great Courland ba^ and made a consider- 
able progress in planting. A. D. 1654, Messieurs A- 
drian and Cornelius Lampsius, two opulent mcrchante 
of I lushing, sent a considerable number of people thir 
ther, who settled. on the other side of the island, and 
lived in amity with the Courlanders, until they learned 
that the king of Sweden bad seized the person of their 
. duke and dispossessed him of his dominions, when they 
attacked and forced his subjects to submit. The duke 
. being afterwards restored, he obtained from Charles H* 
a .giTint of this island, dated the 17th of Hovemher 

1664® 
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Tobajr*, 1664. In the second Dntch war the count d’Estrees, 
Tobdsk. by order of his master, totally xuined it at the close of 
■y > the year 1677 > from that time it continued waste 
till Britain took possession of it after the treaty of Paris. 
The climate, notwithstanding its vicinity to the line, is 
so tempered by the breezes from the sea, as to be very 
supportable even to Europeans ; and has the same ad- 
vantages with that of Grenada, in having regular sea- 
sons, and also in being exempt from the hurricanes. 
There are throughout the island many rising grounds, 
though, except at the north-east extremity, there is no 
part of it that can be styled mountainous j and even there 
the country is far from being rugged or impassable. 
The soil, if we may credit either Dutch or French wri- 
ters, is as fertile and luxuriant as any of the islands, 
and very finely diversified. Ground provisions of all 
sorts have been raised in great plenty, a vast variety of 
vegetables, excellent in their kind, some for food, some 
for physic. Almost every species of useful timber is to 
be found here, and some of an enormous size j amongst 
others, the true cinnamon and nutmeg tree, as the 
Dutch confess, and of which none could be better 
judges ; 'whole groves of sassafras, and of trees that 
bear the true gum copal, with other odoriferous plants 
that render the air wholesome and pleasant. It is as 
well watered as can be wished, by rivci’S that fall into 
the sea on both sides, many smaller streams, and fine 
fresh spnngs in almost every part of the island. The sea- 
cost is indented by 10 or 12 fair and spacious bays, and 
there are amongst these one or two ports capable of re- 
ceiving as large ships as ever visited those seas. There 
are wild hogs in great plenty, abundance of fowls of 
different kinds, and a vast variety of sea and river fish. 
At the north-east extremity lies little Tobago, which is 
^ two miles long, and about half a mile broad, very capa- 
ble of improvement. 

TOBOLSK, the capital of a province of the same 
name in Asiatic Russia, comprehending the greater part 
of the country known by the name of Siberia, is situated 
at the confluence of the rivers Tobol and Irtish, in N. 
Lat. 58® 12', E. Long. 68® 18.' The city stands u]^ 
on. the ascent of a high hill, the lower part of which is 
inhabited by Mahometan Tartars, who carry on a con- 
siderable traflic upon the river Irtish, and convey their 
merchandise quite across Great Tartary, as far as 
China. The river Irtish joins the Tobol, and both fall 
into the DW. By means of these two rivers, there is 
a constant flow of merchandise into the city during the 
summer season. Tobolsk is therefore a great mart for 
tlie commodities of Muscovy, Tartary, and other coun- 
tries : and here is a great concourse of mercliant)(. All 
sorts of provisions are plentiful and cheap. An hun- 
dred weight of rice is sold for 16 copecs, equal tb about 
eightpence sterlings a sturgeon weighing 40 founds, 
for half that money ; an ox for two rix- dollars, and 
every other article in proportion. The adjacent coun- 
try abounds with game in great variety. The su- 
preme court of judicature for all Siberia is held in this 
«ity, which is also the seat of a metropolitan, sent 
hither from Moscow to exercise spiritual jurisdiction 
over the whole kingdom. Tobolsk is well fortified, 
and defended by a strong garrison, under the com- 
mand of the governor, who resides in the place, and 
takes charge of the fiir tribute, which is here deposited 
IB proper magazines.. This governor enjoys a very ex- 



tensive command, and can occasionally bring into the Tobolsk 
field 9000 men besides a strong body of Tartars on H 
horseback, to make bead against the Kalmucks and 
Cossacks, in their repeated incursions. A sufficient num- ■ ^ ' 

ber of Russians, called Jemskoiks^ are kept in continual 
pay by the government, on the banks of the Irtish, to 
supply travellers on the czar's account with men, boats, 
or carriages, to convey them as far as Surgut on the 
Oby, a voyage of 200 leagues by water. This is the 
common method of travelling in the summer ; but in 
winter the journey by land is not half so long, being 
performed in sleds over the ice and snow, with which 
the country is covered. These sleds are moved by a pair 
of dogs, which will draw a load of 300 pounds with 
surprising expedition. They are hired at easy rates, 
and during one half of the year may be seen flying over 
the snow in great numbers. The city is supposed to 
contain 1 5,000 inhabitants. It is 900 miles east from 
Moscow, and 1 200 from Petersburgh. 

TODD A Panna. See Cycas, Botant Index, 

TODDY, a name given to the juice of the cocoa- 
nut tree. See Akack, — Tody is also a name given to 
a mixture of spirits, water, and sugar. 

ToDDY-Bird, ^ See Loxia, Ornithology Index, 

TODUS, the Tody j a genus of birds belonging to 
the order of piem. See Ornithology Index,. 

TOGA, in Roman antiquity^ a wide woollen gown' 
or roande, which seems to have been of a semicircular 
form, without sleeves \ differing both in richness and 
largeness, according to the circumstances of the wearer, 
and used only upon occasion of appearing in public. 

Every body knows that the toga was the distinguish- 
ed mark of a Roman : hence \hejtts togee^ or privilego 
of a Roman citizen \ i. e. the right of wearing a Ro- 
man habit, and of taking as they explain it, fire and 
water through the Roman empire. 

TOKAY WINE, derives its name from a town of 
Hungary, where it is produced. There are four sorts 
of wine made from the ^ame grapes, distinguished at 
Tokay by the names of essence^ auspruch, masluch^ and 
the common wine. The essence is made by picking oot 
the half-dried and shrivelled grapes, and putting them 
into a perforated vessel, where they remain as long as 
any juice runs off by the mere pressure of their own 
weight. This is put into small casks. The auspriich is 
made by pouring the expressed juice of the grapes from 
which the former had been picked on those that yield- 
ed the essence, and treaditig them with the feet. The 
liquor thus obtained stands for a day or two to ferment, 
and then is poured into small casks, which are kept in 
the air for about a month, and afterwards put into casks. 

The same process is again repeated by the addition of 
more juice to the grapes which have already undergone 
the two former pressures, and they are now wrung with 
the hands j and thus is had the maslach. The fourth 
kind is made by taking all the kinds together at first, 
and submitting them to the greatest pressure : this is 
chiefly prepared by the peasants. The essence is thick, 
and very sweet and iucious : it is chiefly used to mix 
with the other kinds. The auspnich is the wine com- 
monly exported, and which is known in foreign coun- 
tries by the name of Tokay, 

The goodness of it is determined by the following 
rules. The colour should neither be reddish nor very 
pale, but a light silver in. trying it, the palate and tip. 

of 
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of tlMT lioiigiie aboiild be^tifeed wklioiit awaliowii^ 
^yint mil if it manifest any acrimony ta tlie tongue it is not 
good ^ but tbe taste ou^t to be soft and mild : wbeni 
; poured out, it should mnn globules in tbe glass^ and 
have an oHy appearance : when genuine, tbe strongest 
is always of the best quality: when swallowed, it should 
have an earthy astringent taste in the mouth, which is 
called the taste of tbe root. All tokay wine hi^ an aro> 
Bsatic taste, wliich distinguishes it.from every other spe< 
cies of wine. It keeps to any age, and improres b; 
time : but is never good till about three years old. 
k tbe best way to transport it in casks ^ for when k is 
OB the seas, it ferments three times every season, and 
thus, refines itself. When in bottles, there must be ask 
empty space left between tiie wine and tbe cork, other* 
wise it would burst tbe boUle. A little oil is put upoft 
the surface, and a piece of bladder tied over tbe cork. 
The bottles are always laid on tbeir sides in sand. Phil. 
Trans, vol. Ixiii. part ii. p^ 292, &c. 

TOKENS* See Tradesmens Tokens^ 

TOISE, or Fathom, a French measure CBotaknng 
fix of their feet, equal to 6,3945 English feet. 

TOLAND, John, a famous writer, was bom neat 
Londonderry m Ireland in 1670, and educated in the 
Popish religion; but at 16 years of age embraced the 
principles of the Protestants. He studied three years at 
the imiversity of Glasgow; was created master of arU in 
university of Edinburgh ; and afterwards completed 
Ns studies at Leyden, where he resided two years. He 
'^en. went to Oxiord, where, having the advantage of 
the public library, be collected materials upon various 
subjects, and composed some pieces; among which was, 
A Hissertation to prove the received history of the tra* 
gtcal death of Atilius Regulus, the Roman consul, ta> 
be a fable. He began likewise a work of greater con- 
sequence, in which he undertook to show that there am 
no mysteries in the Cln-istinn religion. He puhikbed it 
ia 1696 at London, under the title of Chrktianiiy mt 
myistermus. This book gave great olfence, and wsa at- 
tacked by several writers. He afterwaard wrote in fa- 
'ww of the Hanoverian succession, and many other 
jwces. in 1 707 he went into Germany, where be vk 
sited several courts ; and in 1710 be was introduced to 
PrtBce Eugene, who gave him several marks of his ge- 
nerosity. Upon his return to England he was for some 
time supported by tbe liberality of the earl of QxEerd 
losd-treiwurer, and kept a country boose at Epsom; hut 
soon losing bis lordship’s lavoux, he published semral 
pamphlets against that minister’s measures. In the last 
four years of hk life he lived at Putney, but used to 
spend most part of (Ite winter in London* Mr Toiand 
died at Loudon in 1 722. He was a niau of uncommon 
ahihteea, piibliabed a number of curious tracts, and was 
perbiips tbe nmst leamed of all tine infidel writers; but 
tos private character was far from being an amiable one; 
|(nr he was esitveinely v^aui^ and wanted those social viiu 
^ ornameots as well as duties of 
uV ^orks, two volumes octavo, weiw 

l»bliHh.<t H, ^a6. Will, w ,ce««t of his bfe sml wiit- 
iHga, by Mr Des Maiaeauac. 

TOLEDO, an aucient and teadimr citv of Ssaiw .m 
Castile, of wliich it was formerly the cuiitij 

•“ to «va9(^ 



vaoiageoosly statod oih the river which siirroiaub 
it OB two sides ; and on tbe land side, it has an ancienltTokniiNL 
wall built by a Gothic king,, and flanked with 
towers. It is seated on a nkouotalo, which renders tba 
streets uneven, and wliich are narrow ; but Uie bouses 
are fine, and there are a ^at number of Superb strocn 
tores, besides 17 public squares, where tbe markets m 
kept. Tbe finest buildings are the royal castle and tbo 
cathedral church ; which last is tbe richest and most 
coBsidmable in Spain. It is seated ia tbe middle af the 
city, joining to a handsome street, with a fine square 
before it. ^veral of tbe gates are very large, and of 
bronze. There is also a superb steeple, extremely bigb, 
from whence there is a very distant prospect. Tbe Sap 
grariro, or principaJ chapel, is a real treasury, in which 
are 15 large cabinets let into tbe wall, full of prodigious 
quantities of gold and silver vessels, and other works. 

There are two mitres of silver gilt, set all over with 
pearls and precious* stones, with three collars of mussy 
gold, enriched in like manner. There are two brace- 
lets and an imperial crown of the Virgin Mary, coopt- 
ing of large diamondH and other jewels. The weighs 
of the gold in the crown is 1 5 pounds. The veswl 
which contains tbe consecrated wafer is of silver gik, 
as high as a man, and so heavy, that it requires 30 s»n 
to carry it ; within k Is another of pure gold ruriched 
with jewels. Here are 39 religious houses, most of 
which are worthy a traveller’s notice, with many ot|icf 
sacred buildings, besides seventy churches bt-looging 
te 27 parishes, and filieen liospitals. Without llie town 
asre tbe remains of an amphitheatre, and other antiqui- 
ties. 

Toledo is mo atchbishop’s see, wIko is primate of Spain, 
and perhaps tile richest prelate in Europe. His 
is said to amount to i i5,oooL sterling, hut there arc large 
deductions to he made from it. He pays 15,000 ducats 
to tbe monks of the Escurial, besides several oilier peu*^^ 
sions. Toledo> has also a oniversky. It was foirnicrly 
celebrated for the exquisite temper of tbe sword blades 
made there. It is situated in E- Long. 3. 15. N. laL 
39, 50. and is 37 miles south from Madrid. 

TOLERAITON, in matters of religiea, is eith« 
civil or ecefesiastkai. Civil tolecatum is an impuni^ 
and safety granted by the state to every sect thait dote 
n«t maintain doctrines inconsistent with tbe publi* 
peace : and eccfesiastical toleration is the allowante 
wliich the church grants to its members to difler in 
tain opinions, oot reputed fuadaniental. 

As the gods of Pagankro were almost all local aw 
tutelttry, awd’ as k was a maxim universaHy received 
that it was the duty of every roan to woishiip, together 
wkli bis own deities, tbe tutelary gods of the couedry 
in which he mi^t ckiKce to reside, there was no r oy 
for persecution in the Heathen, warld, on aceonnt of d*»- 
ferent sentiments in rdigion, or of the distent ntte 
with which the various deities were worshappp- **p 
tile pviniitive Clwistlaas joined their felfew-citkensin 
tp worship of Jupker, Juno, and- the rest of th® 
of Roman divinities, they would have been sufferedjo 
worship, witheut molestation, the Creator of the wimw 
and the Redeenwr of mankind ; for in that ea® the 
God of the Cluiistiea& would haw been looked uponp 
a Being of the same kand iwith tbe gads, of th® eoijute^ 
amd toe gremt prino^liB- of sMeocoaBmiinky wnald ha®* 
remined BDwoiated. Rut the true 4 kid 

^ prohibited 
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Tolcrallon. prohibiteJ boUi Jews and Christians fio.U worehipping 
any other god besides Himself ; and it was their refusal 
to break that precept of their religion which made their 
Heathen masters look upon them as Atheists, and ^r- 
secute them as a people inimical to the state. Utility, 
and not truth, was the object for which the Heathen 
legislatures supported the national religion. They well 
knew that the stories told by their poets of their differ- 
ent divinities, of the rewards of £lysium, and of the 
punishments of Tartarus, were a collection of senseless 
fal les ; hut they had nothing better to propose to the 
vulgar, and they were not such strangers to the human 
heart, as to suppose that mankind could live together 
in society wit^ut being influenced in their conduct by 
some religion. 

Widely different fropi the genins of Paganism was 
the spirit of the Jewish dispensation. Truth, which is 
in fact always coincident with general utility, was the 
great object of the Mosaic law. The children of Israel 
were separated from the rest of the world, to preserve 
the knowledge and worship of the true God, at a time 
when all the other nations on earth, forgetting the Lord 
that made them, were falling prostrate to stocks and 
stones, and worshipping devils and impure spirits. Such 
was the contagion of idolatry, and so strong the propen- 
sity of the Israelites to the customs and manners of the 
Egyptians, and other polytheistic nations around them, 
that the purpose of their separation could not have been 
served, had not Jehovah condescended to become not 
only tbeir tutelary God, but even their supreme civil 
Magistrate (sec Theology, N® 151.) j so that under 
the Mosaic economy, idolatry was the crime of high 
treason, and as such justly punished hy the laws of the 
state. Among the Jews, the church and state were not 
indeed different societies. They were so thoroughly in- 
corporated, that wbat was a sin in the one was a crime 
' in the other j and the forfeiture of ecclesiastical privi- 
leges was the forfeiture of the rights of citizens. 

In many respects the Christian religion is directly op- 
posite to the ritual law of Moses. It is calculated for 
all nations, and intended to be propagated among all. 
Instead of separating one people from another, one of 
its principal objects is to disseminate universal benevo- 
lence, and to inculcate upon the whole human race, 
that mutual love which naturally springs from the 
knowledge that all men are brcllircn. Its ultimate end 
being to train its votaries for heaven, it concerns itself 
no farther with the affairs of earth than to enforce by 
eternal sanctions the laws of morality j and the king- 
dom of its Founder not being of this world, it leaves 
every nation at liberty, to fabricate its own municipal 
laws, 60 as best to serve ks own interest in the various 
circumstances in which it may be placed^ and denounces 
a curse upon all who pay not to those laws the fullest 
obedience, when they are not obviously inconsistent 
with the laws of piety and virtue, which are of prior 
obligation. Tlie Christian church therefore must always 
Remain a distinct society from the state j and though, 
• till the present age of hazardous innovations, it has been 

deemed expedient in every country, where the truth of 
the gospel is admitted, to give to the religion of Christ 
a legal establishment, and to confer immunities on its 
ministers, this measure has been adopted, not to secure 
the purity of the faith, which appeals to the private 
judgment of each individual, but merely to preserve 
VoL. XX. Part H. j 



the peace of society, and to put a restraint upon those Toleration, 
actions of which human laws cannot take cognizance. ^ * 

With religion, Christian governments have no farther 
concern than as it tends to promote the practice of vir- 
tue. The early Christians, however, not understanding 
the principle upon which penal laws were employed to 
preserve the purity of the Jewish religion and, as our 
blessed Lord observed to two of bis apostles, not know- 
ing what spirit they were of — hastily concluded that 
they had a right to enforce the doctrines and worship of 
the New Testament, by the same means which had 
been used to preserve the Israelites steady to the doc- 
trines and worship of the Old. Hence, though they 
had suffered the cruellest persecutions themselves (see 
Persecution), they no sooner got the power of the 
state in tbeir hands, than they persecuted the Pagans 
for their idolatry ; and afterwards, when heresies arose 
in the church, persecuted one another for expressing in 
different phrases metaphysical propositions, of such a 
nature as no human mind can fully compiehead. The 
apostle had forewarned them that there must be heresies 
in the church, that they who are approved may be made 
manifest ; but it did not occur to them that persecution 
for opinion is the worst of all heresies, as it violates at 
once truth and charity. 

Hitherto these unhallowed means of bringing Chri- 
stians to uniformity of faith and practice, had been only 
occasionally employed, from their not accurately distin- 
guishing between the spirit of the gospel and that of the 
law ; but as soon as the bishops of Rome had brought 
the inhabitants of Europe to recognize their infallibility 
in explaining articles of faith and deciding points of 
controversy, persecution became a regular and perma- 
nent instrument of ecclesiastical discipline. To doubt 
or to deny any doctrine to which these unerring instruc- 
tors bad given the sanction of their approbation, was 
held to be not only a resisting of the truth, but an act 
of rebellion against their sacred authority j and the se- 
cular power, of which, by various arts, they had ac- 
quired the absolute direction, was instantly employed 
to avenge both. 

** Thus Europe bad been accustomed, during many RoberUon't 
centuries, to see speculative opinions propagated or de- Hutory of 
fended by force ; the charity and mutual forbeai'ance, Charlti P. 
which Christianity recommends with so much warmth, 
were forgotten \ the sacred rights of -conscience and of 
private judgment were unheard ofj and not only the idea 
of toleration, but even the word itself, in the sense .now 
affixed to it, was unknown. A right to extirpate error 
by force, was nniversally allowed to be the prerogative 
of those who possessed the knowledge of truth j and 
though the first reformers did not arrogate to theipselves 
in direct terms that infallibility which they had refused 
to the church of Rome, they were not less confident of 
the truth of their own doctrines, and required with equal 
ardour the princes of their party to check such as presu- 
med to impugn or to oppose tliem. To this request too 
many of these princes lent a willing-ear. It flattered at 
once their piety and their pride, to be considered as pos- 
sessing all the rights of Jewish princes j and Henry the 
VIII. of England, after labouring to make his divines 
declare that all authority ecclesiastical as well as civil 
flows from the crown, persecuted alternately the Papists 
and Protestants. Many of his successors, whose charac- 
ters were much better than his, thought themselves duly 
3 L authorized 
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Ulrraiioa, authorixed, in virtue of their acknowledged supremacy 
» y I over all states and conditions of men, to enforce by 
means of penal laws a uniformity of faith and worship 
among their subjects : and it was not till the revolution 
that any sect in England seems to have fully under- 
stood, that all men have an unalienable right to worship 
God in the manner which to them may seem most suit- 
able to his nature, and the relation in which they stand 
to him y or that it is impossible to produce uniformity 
of opinion by any other means than candid disquisition 
and sound reasoning. That the civil magistrate has a 
right to check the propagation of opinions which tend 
only to sap the foundations of virtue, and to disturb the 
* ^leace of society, cannot, we think, be questioned ; but 

that be has no right to restrain mankind from publicly 
professing any system of faith, which comprehends the 
being and provi^nce of God, the great laws of mora- 
lity, and a future state of rewards and punishments, is 
as evident as that it is the object of religion to fit man- 
kind for heaven, and the whole duty of the magistrates 
to maintain peace, liberty, and property, upon earth. 
We have elsewhere observed (see Test), that among 
a number of different sects of Christians, it is not the 
superior purity of the system of faith professed by one 
of them, that gives it a right to the immunities of an 
cstablishroent in preference to all its rivals; but though 
the legislature is authorized, in certain circumstances, 
to make a less pure system the religion of the state, it' 
would be the height of absurdity to suppose that any 
man, or body of men, can have authority to prevent a 
purer system from being acknowledged as the religion 
of individuals. For propagating opinions and pursuing 
practices which necessarily create civil disturbance, 
every man is answerable to the laws of his country ; 
but for the soundness of his faith, and the purity of his 
worship, he is answerable to no tribunal but that which 
pan search the heart. 

When churches are established, and creeds drawn up 
as guides to the preaching of the national clergy, it 
is obvious that every clergyman who teaches any thing 
directly contrary to the doctrine of such creeds, violates 
the condition on which he holds his living, and may be 
_ justly deprived of that living, whether his obnoxious 
opinion be in itself true or false, important or unimpor- 
tant ; but bis punishment should be extended no farther. 
To expel a Christian from private communion for teach- 
ing any doctrine which is neither injurious to the state 
nor contrary to the few simple articles which comprise 
the sum of the Christian faith, is the grossest tyranny ; 
and the governors of that church which is guilty of it, 
usurp the prerogative of the blessed Lord, who com- 
manded the apostles themselves not to be called masters 



in this sense ; for one (says he) is your master « 
xcchynlnX even Christ. It is indeed a hardship to de- 



even Christ. It is indeed a hardship to de- houses, 
pnve a man of his living for conscientiously illustrating The Greeks and Romans burned their dead, and de- 
what he byheves to be a truth of the gospel, only be- posited their ashes in a tomb. The Greeks interred ths 
cause his illusyatiop may be different from that which ashes without the cities, by the sides of their highways. 

Mible like himself; Sometimes Indeed, byway of particular honour, they 
tut if the establishment of human compilations of faith were buried in an elevated part of the town ; and the 
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cy temptation which too many establishments tlirow In the Toleratks 
by way of men, to subscribe to the truth of what they do P 
lip not really believe ; and it would effectually banish from . 
on the Christian church every thing which can be called by 
;r- the name of /)crsecut/on. See Nonconformists. 
lip TOLL, a tax or custom paid for liberty to vend 
it- goods in a market or fair, or for keeping roads in pro- 
nd per repair. The first appointment of a toll on highways 
Ity of which we read, took place in 1346. See Road. 
on TOLOUSE. See Toulouse. 

I a TOLU, a town of South America in Terra Finna, 
nd and in the government of Carthagena ; famous for the 
he fine balsam of Tolu, brought into Europe from thence, 

lut and produced from a tree like a pine. It is seated on 

:ly a bay of the Carrlbbean sea, 60 miles south of Carlha- 
he gena. W, Long. 75. 25. N. Lat. 9. 45. 
a- TOLUIFERA, the BALSAM-of-ToLU Tree; a ge- 
is nus of plants belonging to the class of decandria. bee 
in- Botany, p. 182. and Chemistry, N® 2483. 
tea TOMATOES. See Solanum, Botany Iru/rx. 

th. TOMB, includes both the grave or sepulchre wherein 
ing a defunct is interred, and the monument erected topre- 
,he serve his memory. The word is formed from the Greek 
me tumulus^ ** sepulchre or, according to Me- 

an Dage, from the Latin tumboy which signifies the same, 
gh In many nations it has been customary to burn the 
es, bodies of the dead, and to collect the ashes with pioos 
it' care into an urn, which was deposited in a tomb or se- 
ny pulchre. See Burning. Among many nations it has 
; a also been the practice to lay the dead body in a tomb, 
ion without consuming it, after having wrapped It up de- 
ing cently, and sometimes placing it in a coffin. See Cor- 
ce, FIN. 

y ; The tombs of the Jews were generally hollow places 
his hewn out of a rock. Abraham buried Sarah in a cave, 
ich Such was the place too in which the kings of Judah and 
Israel were interred : and such was the place in which 
up the body of our Saviour was deposited by Joseph of 
it Arimathea. But it is probable that the common people 
Ing buried their dead in graves ; for our Saviour compares 
tea the Pharisees to “ graves which appear not, *°*^*^® 
be men that walk over them are not aware of them.” Over 
[>U8 the tombs, perhaps only of pe^le of distinction, a stone 

or- or monument was erected, to intimate to passengers that. 

ler. they were burying places, that they might not jwllute 
cb- themselves by touching them. M ith the same inten- 
ate tion, as Lightfoot Informs us, they whitened them every 
•ise year on the 15th of February. ^ . 

ly ; The Egyptians also buried their dead in caves, called 
it, catacombs. See Catacomb. The pyramids, as some 
>m- think, were also employed for the same purpose, 
ers times also, after embalming their dead, they plac® 
w « them in niches In some magnificent apartment in their 



be necessary, this hardship, cannot be removed, hut by 
making such compilations as simple as possible, and 
drawing them up in scripture language. Such a re- 
formation, could it be effected peaceably, would serve 

other good purposes ; for while it would sufficiently 
guard the purity of the faith, it would withdraw that 



Lacedsemonians were allowed by Lycurgus to 
the city and round their, temples : But this was form - 
den among the Romans by the law of the twelve 
In urbe ne sepelitOy neve vrito; yet Valerius PiAlico ^ 
Posthumus Tuliertiiis,. and the family of the Clau ii» 
were buried in the Capitol. To bury by the 
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Tbnb* public roads was common among tbe Romans also> 
w-y_/ hence their epitaphs frequently began with State viator. 
Highways were made choice of probably for two rea- 
sons : I. That the dead might not be offensive or injure 
the health of the living, which they certainly would if 
buried in towns or populous places ; and, 2dly, That 
they might hold out to traveUers a lesson of mortality, 
and teach tbe rustic moralist to die. 

As it would swell this article to too great a size, 
to describe all the different kinds of tombs which 
have been used by different nations and ages, we must 
•ontent ourselves with shortly describing the tombs of 
a few nations, and adding a few concomitant circum- 
stances. 

The tombs of tbe Parsees are singular. The deceas- 
ed, after lying a proper time in his own house, for tbe 
purposes of mourning, is carried, followed by his rela- 
tions and friends, the females chanting a requiem, and 
deposited in a tomb of tbe following construction : It is 
a circular building, open at top, about 55 feet diameter, 
and 25 feet in height, filled to within 5 feet of the top, 
excepting a well of 15 feet diameter in the centre. The 
part so filled is terraced, with a slight declivity toward 
tbe well. Two circular grooves three inches deep are 
raised round the well j the first at the distance of four, 
the second at ten, feet from tbe well. Grooves of the 
like depth nr height, and four feet distance from each 
other at the outer part of the outer circle, are carried 
straight from tbe wall to tbe well, communicating with 
the circular ones, for the purpose of carrying off the 
water, &c. The tomb, by this means, is divided into 
three circles of partitions : the outer, about seven feet 
by four : the middle six by three : the inner, four by 
two : the outer for the men, the middle for the women, 
tbt^ inner for the children \ in which the bodies are re- 
spectively placed, wrapped loosely In a piece of cloth, 
and left to be devoured by the vultures j which is very 
soon done, as numbers of those animals are always seen 
hovering and watching about these charnel houses, in 
•xpectatlon of their prey. The friends of the deceased, 
•r the persons who have charge of the tomb, come, at 
the proper time, and throw tbe bones into their recep- 
tacle, the well in the centre *, for which purpose, irou 
rakes and tongs are deposited in the tomb. The en- 
trance is closed by an iron door, four feet square, on 
the eastern side, as high up as tbe terrace, to which a 
. road is raised. Upon the wall, above the door, an addi- 
tional wall is raised, to prevent people from looking in- 
to <he tomb, which the Parsees are particularly careful 
to prevent. A Persian inscription is on a stone insert- 
ed over the door, which we once copied, but have for- 
gotten its tenor. From the bottom of the wall subter- 
raneous passages lead to receive tbe bones, &c. and 
prevent the well from filling. 

Of the ancient sepulchres found in Russia and Siberia, 
some are perfect tumuli, raised to an enormous height, 
Mch^alv. ^bi!e oth<*rs are almost level with the ground. Some of 
eio, voJ. Tii. Ibem are encompassed with a square wall of large quarry 
stones placed in an erect po;>ition ; others are covered 
only with a small heap of stones, or they are tumuli 
adorned with stones at lop. Some are^walled with brick 
within, and vaulted over j others are no more than pits 
or common graves. In some the earth is excavated seve- 
ral fathoms deep ^ others, and especially those which are 



topped by a lofty tumulus, are only dug of a sufiScient Tomb 
depth for covering the carcase. In many of these sc- H 
pulchres the hones of men, and frequently of horses, are 
found, and in a condition that renders it probable the ' 
bodies were not burnt before they were inhumed. Other 
bones show clearly that they have been previously 
burnt ; because a part of them is unconsumed, and be- 
cause they He in a disordered manner, and some of 
them are wanting. Urns, in which other nations of 
antiquity have deposited the ashes of their dead, are 
never met with here. But sometimes what remained 
of their bodies after the combustion, and even whole 
carcases, are found wrapped up in thin plates of gold. 

Many dead bodies are frequently seen deposited toge- 
ther in one tomb ^ a certain indication that either a 
battle had been fought in the neighbourhood of the 
place, or that some families buried their relations in an 
hereditary tomb. 

The Moors, like all other Mahometans, hold it 
contrary to the spirit of religion to bury their dead ia 
mosques, and to profane the temple of the Most High 
by the putrefaction of dead bodies. In the infancy of 
the church the Christians bad the like respect for their 
temples. Tbe burial grounds of the Mahometans are Chent0r*$ 
without the city j the emperors have their sepulchres Morocco, 
distinct and distant from the mosque, in sanctnaries,'**^ ** 
built by themselves : their tombs are exceedingly 
simple. 

All Mahometans inter the dead at the hour set apart 
for prayer. The defunct is not kept in the house, ex- 
cept he expires after sunset ^ but the body is transport- 
ed to tbe mosque, whither it is carried by those who are 
going to prayer. Each, from a spirit of devotion, is 
desirous to carry in'his turn. The Moors sing at their 
burial service ; which usage perhaps they have imita- 
ted after tbe Christians of Spain. They have no par- 
ticular colour appropriated to mourning. Women re- 
gularly go on tbe Friday to weep over and pray at 
tbe sepulchres of tbe dead, whose memory they hold 
dear. ^ 

Among tbe northern nations it was customary to hory 
their dead under heaps of stones called cairns^ or under 
barrows: (See the articles Cairns and Barrow.) 

The inhabitants of Tibet, it is said, neither bury nor 
burn their dead \ but expose them on tbe tops of moun- 
tains. See Tibet. 

TOMBUCTOO, a city of Africa, and capital of a 
rich and populous country, situated near the Niger, in 
£. Long. 1. 30. and N. Lat. 16. 30. Some manufac- 
tures, particularly that of cotton cloth, are carried on in 
Tombuctoo ; and it has a considerable trade with tbe 
caravans. Many fruitless attempts have recently been 
made by Kuropean travellers to reach this city, which is 
supposed to he one of the most considerable in the in- 
terior of Africa. See Affrica, Supplement. 

TOM PI ON, a sort of bung or cork used to stop the 
mouth of a cannon. At sea this is carefully encircled 
with tallow or putty, to prevent tbe penetration of the 
water Into the bore, whereby the powder contained in 
tbe chamber might be damaged or rendered incapable of 
service. 

TON, a measure or weight. See Tun. 

TONE, or Tune, in Mtusic^ a property of sound, 
whereby it comes under the relation of and 
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Tone or the degree of elevation any sound has, from the dc- 
fl gree of ewiftness of the vibrations of the parts of the so- 
Tonnage. norous body. 

» The variety of tones in human voices arises Jiartly 

from the dimensions of the windpipe, which, like a flute, 
the longer and narrower it is, the sharper the tone it 
gives ; but principally from the head of the larynx op 
knot of the throat : the tone of the voice being more or 
less grave as the rima or cleft thereof is more or less 
open. 

The word tone is taken in four diflVrent senses among 
the ancients: i. For any sound ^ 2. For a certain in- 
teryal, us when it is said the difference between the dia- 
pente and diatessaron is a tone *, 3. For a certain locus 
or compass of the voice, in which sense they used the 
Dorian, Phrygian, Lydian tones ^ 4. For tension, as when 
tliey speak of an acute, grave, or a middle tone. 

Tonk is more particularly used, in music, for a cer- 
tain degree or interval of tune, whereby a sound may be 
either raised or lowered from one extreme of a concord 
to the other, so as still to produce true melody. . 
TONGUE. See Anatomy, N® 102. 

TONIC, in Music, signifies a certain degree of ten- 
sion, or the sound produced by a vocal string in a giVen 
degree of tension, or by any sonorous body when put in 
vibration. 

Tonic, says iRousseau, is likewise the name given by 
Aristoxenus to one of the three kinds of chromatic mu- 
sic?, whose divisions he explains, and which was the or- 
dinary cliromatic of the Greeks, proceeding by two 
semitones in succession, and afterwards a third minor. 
Tonic Dominant, See Dominant. 

TONNAGE Poundage, an ancient duty on 
wine and other goods, the origin of which seems to have 
been this : About the 2ist of Edward III. complaint 
was made that merchants were robbed and murdered on 
the seas. The king thereupon, with the consent of the 
peers,^ levied a duty of 2S. on every ton of wine, and 
I2d. in the pound on all goods imported j which was 
treated as illegal by the commons. About 25 years 
after, the king, when the knights of shires ^^ere re- 
turned home, obtained a like grant from the citizens 
and burgesses, and the year after it was regularly grant- 
ed in parliament. These duties were diminished some- 
times, and sometimes increased j at length they seem to 
have been fixed at 3s. tonnage and is. poundage. They 
were at first usually granted only for a stated term of 
years, as, for two years in 5 Ric. II. j but in Henry 
yi.’s time they were granted him for life by a statute 
in the 31st year of his reign j and again to Edward IV. 
for the terra of his life also; since which time they 
were regularly granted tp all his successors for life, 
sometimes at the first, sometimes at other subsequent 
parliaments, till the reign of Charles 1 . 5 when, as the 
noble historian expresses it, his ministers were not suf- 
ficiently solicitous for a renewal of his legal grant. And 
yet these imposts were imprudently and uncoustitution- 
ally levied and taken, without consent of parliament, 
for 15 years together j which was one of the causes of 
those unhappy discontents, justifiable at first in too 
many instances, but which degenerated at last into cause- 
less rebellion and murder. For, as in every other, so 
in this particular ense, the king (previous to the < 
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act, whereby he renounced all power in the crown of Tosnile, 
levying the duty of tonnage and poundage, without the Tenqinn. 
express consent of parliament ; and also all power of im- 
position upon any merchandises whatever. Upon the 
restoration, this duty was granted to King Charles II. 
for life, and so it was to his two immediate successors; 
but now, by three several statutes, 9 Aon. c. 6. i Geo. 

I. c. 12. and 3 Geo. I. c. 7. it is made perpetnal, and 
mortgaged for the debt of the public. 

TONQUIN, a kingdom of Asia, in the East Indies, 
beyond the Ganges ; bounded on the north by the pro* 
vince of Yunnan in China, on the east by the province 
of Canton and the bay of Tonquin, on the south by 
Cochin China, and on the west by the kingdom of 
Laos. It is abbut 1 200 miles in length and 500 in 
breadth ; and is one of the finest and most considerable 
kingdoms of the East, as well on account of the num- 
ber of inhabitants as the riches it contains and the trade 
it carries on. Tbc country is thick set with villages ; 
and the natives in general are of a middle stature and 
clean limbed, with a tawney complexion. Their faces 
are oval and flattish, and their noses and lips well pro- 
portioned. Their hair is black, long, lank, and coarse ; 
and they let it hang down their shoulders. They are 
generally dexterous, nimble, active, and ingenious in 
mechanic arts. They weave a mnltltude of fine silks, 
and make curious lacker-works, which are transported 
to other countries. There is such a number of people, 
that many want employment ; for they Seldom go to 
work but when foreign ships arrive. The money and 
goods brought hither by the English and Dutch put 
them in action ; for they have not money of their own 
sufficient to employ themselves ; and therefore one-third 
at least must be advanced beforehand by the merchants ; 
and the ships must stay here till the goods are finished, 
which is generally five or six months. They are so ad- 
dicted to gaming, that when every thing else is lost, they 
will stake their wives and children. The garments of 
the Tonquinese are made either of silk or cotton ; hut 
the poor people and soldiers wear only cotton of a dark 
tawney colour. Their houses are small and low; and 
the walls either of mud, or hurdles daubed over with 
clay. They have only a ground floor, with two or 
three partitions ; and each room has a square hole to let 
in the light. The villages consist of 30 or 40 houses, 
suiToUnded with trees; and in some places there are 
banks to keep the water from overflowing their gar- 
dens, where they have oranges, betels, melons, and sa- 
lad-herbs. In the rainy season they cannot pass from 
one bouse to another without wading through the wa- 
ter ; they sometimes have boats. In the capital city 
called Cacho there are about 20,000 houses with mud- 
Walls, and covered with thatch ; a few are built with 
brick, and roofed with pan-tiles. In each yard is a 
small arched building like an oven, pboot six feet high, 
made of brick, which serves to secure their goods in case 
of fire. The principal streets are very wide, and paved 
with small stones. The king of Tonquin has three pa- 
laces in it, such as they are ; and near them are stables 
for his horses and elephants. The house of the English 
factory is seated at the north end of the city, fronting 
the river, and is the best in the city. The peoplejn 
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Tonqaia wives, of which the greit men have several ; but 
(I the poor are stinted for want of money. In hard times 
I'onime. the men will sell ^oth their wives and children to buy 
* rice to maintain themselves. The women offer them- 
selves to Strangers as wives while they 6tay, and agree 
with them for a certain price. Even the great men 
will offer their daughters to the merchants and officers 
who are likely to stay six months in the country. They 
are not afraid of being with child ; for if they are girls 
they can sell them well when they are young, because 
they are fairer than the other inhabitants. These wo- 
men are said to be very faithful j and are trusted with 
money and goods by the Europeans during their ab- 
sence, and will make great advantage with them. The 
first new moon in the year that happens after the mid- 
dle of January, is a great festival ^ when they rejoice 
for lo or 12 days together, and spend their time in all 
manner of sports. Their common drink, is tea, but they 
make themselves merry with arrack. The language is 
spoken very much in the throat j and some of the words 
are pronounced through the teeth, and has a great re- 
semblance to the Chinese. They have several mechanic 
arts or trades 5 such as 'smiths, carpenters, joiners, tur- 
ners, weavers, tailors, potters, painters, money-changers, 
paper-makers, workers in lacker, ind bell-iounders. — 
Their commodities are gold, musk, silks, calicoes, drugs 
of many sorts, woods for dyeing, lacquered wares, 
earthen wares, salt, aniseeds, and worm-seeds. The lac- 
quered ware is not inferior to that of Japan, which is 
accounted the best in the world.' The chief trade is 
carried on by the Chinese, English, and Dutch. Ton- 
quin anciently formed part of the Chinese empire, but 
established its independence about 1553. From that 
period it was governed by its own princes till the year 
1800, when after a long struggle it was finally con<> 
quered by the sovereign of Cochin China. 

TONSILS. See Anatomy, N® 102. 

TONSUUE, in EccUsiasticol History^ a particular 
manner of shaving or clipping the hair of ecclesiastics 
or monks. The ancient tonsure of the clergy was 
nothing more than polling the head, and cutting the 
hair to a moderate degree, for the sake of decency 
and gravity : and the same observation is true with 
respect to the tonsure of the ancient monks. But 
the Komans have carried the affair of tonsure much 
farther ; tbe candidate for it kneeling before the bi- 
shop, who cuts the hair in ^ve different parts of the 
head, viz. before, behind, on each side, and on the 
crown.. 

TONTINE, a loan given for life annuities with be- 
nefit of survivorship j so called from the Inventor Lau- 
rence Tonti, a Neapolitan. He proposed his scheme 
in 1653 reconcile the people to Cardinal Maza- 
zine's government, by amusing them with the hope of 
becoming suddenly rich. He obtained the consent of 
the court, but the parliament would not register tbe 
edict. He made attempts afterwards, but without suc- 
cess. 

It was not till LouisXIV. was distressed by the league 
of Augsburg, and by his own immense expences, that he 
bad recourse to the plans of Tonti, which, though long 
laid aside, were not forgotten. By an edict in 1^89 be 
created a Tontine royale of 1,^0,000 livies annual 
rent, divided into 14 classes. The actions were 300 
livres a piece, and the proprieton were' to receive loU. 



per cent, with benefit of survivorship in every class. Tontine 
This scheme was executed but very imperfectly *, for U 
none of the classes rose to above 25,000 livres, instead Top-Sails.^ 
of 100,000, according to the original institution j though * 
the annuities were very regularly paid. A few years 
after, the people seeming in better humour for projects 
of this kind, another tontine was erected upon nearly 
the same terms, but this was never above half full. 

They both subsisted in the year 1726, when the French 
king united tbe 13th class of the first tontine with the 
14th of the second \ all the actions of which were 
possessed by Charlotte Bonneymay, widow of Louis 
Barbier, a surgeon of Paris, who died at tbe age of 96. 

This gentlewoman had ventured 300 livres in -each ton- 
tine \ and in tbe last year of her life she had for her ' 

annuity 73,500 livres, or about 3600I. a-year, for about 

The nature of the tontine is this \ there is an annuity, 
after a certain rate of interest, granted to a number of 
people ; divided into classes, according to their respective 
ages ; so that annually the whfde fund of each class is 
divided among the survivors of that class \ till at last it 
falls to one, and upon the extinction of that life, reverts 
to the power by which the tontine was erected, and 
which becomes thereby security for the due payment of 
the annuities. 

TOOL, among mechanics, denotes in general any 
instrument used for making other complex instruments 
and machines, or in other operations of tbe mechanic 
arts. 

TOOTH, for a. description of, sec Anatomy, N® 

27. 

•rOOTHACH. See Medicine, N» 210, and Sur- 
gery Index, 

TooTiiACH - Tree , See Zanthoxylum, I Botany 
TOOTHWORT. See Plumbago, J Index, 

TOP, a sort of platform, surrounding the lower 
masthead, from which it projects on all sides like a 
scaflbld. 

Tbe principal intention of tbe top is to extend the 
topmast shrouds, so as to form a greater angle with the 
mast, and thereby give additional support to tbe latter. 

It is sustained by certain timbers fixed across the hounds 
or shoulders of tbe masts, and called the trestle-trees and 
cross-trees. 

Besides the use above mentioned, tbe top is otherwise 
extremely convenient to contain the materials necessary 
for extending the small sails, and for fixing or repairing 
the rigging and machinery with more facility and expe- 
dition. In ships of war it is osed as a kind of redoubt, 
and is accordingly fortified for attack or defence } being 
furnished with swivels, musketry, and other fire-arms, 
and guarded by a thick fence of corded hammocks. Fi- 
nally, it is employed as a place fdr looking out, cither 
in tbe day or night. 

Top-Mast, the second division of a mast, or that part 
which stands between tbe upper and lower pieces. See 
the article Mast. 

Top-Salls, certain large sails extended across tbe top- 
masts by the top-sail yard above, and by the yard attach- 
ed to the lower mast beneath j being fastened to the 
former by robands, and to the later by means of two- 
great blocks fixed on its extremities, through wfaidr 
the topsail-sheets are inserted, passing from thence to 
two other blocks fixed 00 the inofer part of the yard 

closo 



t 



Digitized by kjOOQle 




TOR [ 454 ] T 

Top.Sailf close by tbe mast and from these latter the sheets to the state or to religion 
lead downwards to the deck, where they may be ‘ ‘ 

^ slackened or extended at pleasure. See the article 
' Sail; 

TOPAZ, a gem or precious stone. See Minera- 
logy Index, 

TOPE, a species of Squalus. See Ichthtolcgy 
Index. 

TOPHET. See Hinnom and Moloch. 

TOPHUS, in Medicine^ denotes a chalky or stony 
concretion in any part ef the body *, as the bladder, 

. kidney, &c. bnt especially in the joints. 

TOPIC, a general head or subject of discourse. 

Topics, in Oratory. See Oratory, N® io — 13. 

Topics, or Topical Medicines^ are the same with 
- external remedies, or those applied outwardly to some 
diseased and painful part : such are plasters, cataplasms, 
unguents, &c. 

TOPOGRAPHY, a description or draught of some 
particular place, or small tract of land, as that of a city 
or town, manor, or tenement, field, garden, honse, castle, 
or the like ; such as surveyors set out in their plots, or 
make draughts of, for the information and satisfaction 
of the proprietors. 

TOPSHAM, a town in Devonshire, in England, 
seated on the river Exmouth, five miles south-east of 
Exeter, to which place the river was formerly navi, 
gable 5 but in time of war was choaked op designedly, 
so that ships are now obliged to load and unload at 
Topsham. W. Long. 3. 26. N. Lat. 50^x4^ 

TORBAY, a fine bay of the EngWlfffiannel, on 
the coast of Devonshire, a little to the east of Dart- 
mouth, formed by two capes, called Bury Points^ and 
BoPs Nosr, 

TORDA, or Rasor-bill. 

LOGY Index, 

TORDYLIUM, Hart-wort, a genus of plants 
belonging to the class of prntandria, and in the natural 
system arranged under the 45th order, Umbellatte. See 
Botany Index. 

the'^WM*^^’ * political faction in Britain, opposed to 

The name of Tories was given to a sort of banditti 
in Ireland, and was thence transferred to the adherents 
ot ^harles I. by his enemies, under the pretence that 
be favoured tbe rebels in Ireland. His partisans, to be 
•^en with the republicans, gave them the name of 
^fn^s, from a word which signifies whey, in derision of 
thfir poor fare. The Tories, or cavaliers, as they were 
aUo called, had then principally in view the political 
Interest of the king, the crown, and the church of Eng- 
Jand 5 and the round-heads, or Whigs, proposed chit fly 



See Alca, Ornitho- 
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tbe niaintaiinng of tbe rights and interests of the peo- 
ple, and of Protestantism. This is the most popular at- 

J ® Cb«rles II. M de Cize relate., that it was In 
to that the whole nation was first observed 

eas^n o7 ttT^'’t ">«««* »c- 

wc^d fbe L^hT' of Titus Oates, who 

These parties may be wnsidered either with regard 
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The state Tories are either 
violent or moderate : the first would have tbe king to | 
be absolute, and therefore plead for passive obedience, Tonietl* 
non-resistance, and the hereditary right of the boose of 
Stuart. The moderate Tories would not sufler the king 
to lose any of his pren^ative j but then they would not 
sacrifice those of the people. Tlie state Whigs are either 
strong republicans or operate ones. The first (says 
Rapio) are the remains of tbe party of tbe long parlia- 
ment, who attempted to change monarchy to a com- 
monwealth : bat these make so slender a figure, that 
they only served to strengthen the party of other Whigs. 

The Tories would persuade the world, that all the 
Whigs are of this ^ud ; as the Whigs would make 
us believe that all tbe Tories are violenL The mode- 
rate state Whigs are much in tbe same seotimenU 
with the moderate Tories, and desire that the govern- 
ment may be maintained on the ancient foundation: 
all the difference is, that the first bear a little more to 
tbe parliament and people, and the latter to that of the 
king. In short, the old Whigs were always jealous of 
tbe encroachments of tbe royal prerogative, and watch- 
ful over the preservation of the liberties and properties 
of the people. 

TORMENTILLA, Tormentil, a genus of plants 
belonging to the class of icosandria, and in the nainral 
system ranging under the 35th order, Senticosa, Set 
Botany Index. 

'rORNADO, a sudden and vehement gnst of wind 
from all points of the compass, frequent on the coast of 
Guinea. 

TORPEDO, the Cramp-fish. See Raja, Ich- 
thyology Index, 

TORPOR, a numbness, or defect of feeling and mo- 
tion. Galen says it is a sort of intermediate disorder 
between pal^ and health. 

TORREFACTION, in Chemistry, is the masting 
or scorching of a body by the fire, in order to discharge 
a part either unnecessary or hurtful in another opera- 
tion. Sulphur is thus discharged from an ore before it 
can be wrought to advantage. 

TORRENT, denotes a temporary stream of water 
falling suddenly from mountains, whereon there have 
been great rains or an extraordinary thaw of snow. 

TORRICELLI, Evangeliste, an illustrious Ita- 
lian mathematician and pliilosopber, born at Faenia in 
1608. He was trained In Latin literature by bisufcle 
a monk j and after cultivating mathematical knowledge 
for some time without a master, he studied it under 
Father Benedtcl Castelli, profe.ssor oC mathematics ^ 
Rome. Having read Galileo's dialogues, he compose 
a treatise on motion, on his principles, which brought 
him acquainted with Galileo, who took him home as 
an asifi.stant ; but Galileo died in three months ^ 

He became professor of mathematics at Florence, and 
greatly improved the art of making telescopes and mi- 
croscopes : but he is best known for finding out a 
thod of ascertaining the weight of the atmosphere by 
qulck.silver ; the barometer being called, from himi |he 
Torricellian tube. He published Opera Gcometnco$ 

4to, 1644 j and died in 1647. 

TORRICELLIAN experiment, a famous expen- 

ment made by Torricelli, by which be demonstrated the 
pressure of the atmosphere in opposition to the 
ol suction, &c. finding that pressure able to f * ^ 
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-Tprricel- * certain length of mercury, or any other fluid, in an in- 
lian£xp«ri- verted glass tube. See BAROMETER. 

nieni TORSK, or TusK. See Gadus, Ichthyology 

Torlurf. 

« I TORTOISE. See Testudo, Erpetology Index. 

Tortoise shelly the shell, or rather scalea, of the 
435. testaceous animal called a tortoise; used in inlaying, and 
in various other works, as for snuff-boxes, combs, &c. 
Mr Catesby observes, that the hard strong covering 
which incloses all sorts of tortoises, is very improperly 
called a shell ; being of a perfect bon? contexture j but 
covered on the outside with scales, or rather plates, of a 
horny substance j which are what the workmen call 
tortoise-shell. 

There arc two general kinds of tortoises, viz. the 
land and sea tortoise, testudo terrestris and morina. The 
sea- tortoise, again, is of several kinds*, but it is the caret, 
or testudo imbricata of Linnaeus, alone which furnishes 
that beautiful shell so much admired in Europe. 

The shell of the caretta, or hawksbill tortoise, is 
thick ; and consists of two parts, the upper, which co- 
vers the back, and tbe lower the belly : the two are 
joined together at the sides by strong ligaments, which 
yet allow of a little motion. In the fore-part is an aper- 
ture for the bead and fore-legs, and behind for the 
bind-legs and tail. It is the under shell alone that is 
used : to separate it, they make a little fire beneath it, 



and as soon as ever it is warm, the under shell becomes 
easily separable with a point of a knife, and is taken off 
in laminae or leaves. 

The whole spoils of the caret consist in 13 leaves or> 
scales, eight of them flat, and five a little bent. Of the 
flat ones, there are four large ones, sometimes a foot 
long, and seven inches broad. The best tortoise.sheli 
is ^ick, clear, transparent, of the colour of antimony, 
sprinkled with brown and white. When used in mar- 
quetry, &c. the workmen give it what colour they 
please by means of coloured leaves, which they put un- 
derneath it. 

Working and joining of Tortoise sheU:^Ioxidxse- 
shell and horn become soft in a moderate heat, as that 
of boiling water, so as to be pressed, in a mould, into 
any form, the shell or horn being previously cut into 
pla^s of a proper size. Plumier informs us, in his Art* 
de Turner, that two plates are likewise united into one 
by heating and pressing them j the edges being thorough- 
ly cleaned, and made to sit close to one another. The 
tortoi^-shell is conveniently heated for this purpose by. 
applying a hot iron above and beneath the juncture, 
with the interposition of a wet cloth to prevent the shell, 
from being scorched by the irons : these irons should be 
pretty thick, that they may not lose their heat before 
the union is effected. Both tortoise-shell and horns may. 
be stained of a variety of colours, by means of the co- 
louring drugs commonly used in dyeing, and by certain 
inetallic solutions. 

TORTURE, a violent pain inflicted on persons to • 
force them to . confess tbe crimes laid to their charge . 
or as a punishment for crimes committed. * 

Torture was never permitted among the Romans ex- 
cept 111 tbe examination of slaves: it would therefore ap- 
jwar, that it was a general opinion among them, that a 
alave had such a tendency to falsehood, that the truth 

QOuld only be extorted from him. To tbe disgrace .of 



455 ] T O U 

the professors of Christianity, torture was long practised 
by those who called themselves Catholics, against those 
whom they termed heretics; that is, those who difl'ered 
in opinion from themselves. Finding that they could 
not bring over others to adopt their sentiments by the 
force of argument, they judged it proper to compel them 
by the force of punishment. *1 his practice was very ge- 
neral among orthodox Christians, but especially among 
Roman Catholics. See 1nq,uisition. 

By the law of England, torture was at one period em- 
ployed to compel those criminals who stood obstinately, 
mute when brought to trial, and refused either to plead 
guilty or not guilty ; but it is now abolished (see Ar- 
.RAIGNMENT, and Rack). A history of the machines 
which have been invented to torture men^and an ac- 
count of tbe instances in which they have been em- 
ployed, would exhibit a dismal picture of the’ human 
character. 

TORUS, in Architecture, a large round moulding 
used in the bases of columns. See Architecture. 

TOUCAN. See Rhamphastos, Ornithology. 
Index. 

TOUCH-NEEDLE, among assayers, refiners, &«. lit^ 
tie bars of gold, silver, and copper, combined together, 
in all the different proportions and degrees of mixture j 
the use of which is to discover the degree of purity oC 
any piece of gold or silver, by comparing the mark it 
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le.ives on the touchstone with tliose ol tbe bars. 

The metals usually tried by the touchstone are gold,, 
silver, and copper, cither pure, or mixed with one an^ 
other in difl'ei-ent degrees and proportions, by fusion. 
In order to find out the purity or quantity of baser me- 
tal in these various admixtures, when they are to be exa- 
mined they are compared with these needles, which, 
are mixed in a known proportion, and prepared for tbit . 
use. The metals of these needles, both pu«e and mix- 
ed, are all made into lamina or plates, one-twelfth of an. 
inch broad, and of a fourth part of ibeir breadth in- 
thickness, and an inch and half-long j these being thus 
prepared, you are to engrave on each a mark indicating. 
Its purity, or the nature and quantity of the admixture 

marbles, .the basaltes, or the, 
softer kinds of black pebbles, are the most proper for. 
touchstones. 

rhe method of using the needles and stone is thus : 
The piece of metal to be tried ought first to be wiped- 
well with a clean towel or piece of soft leather, that you 
may the better see its true colour } for from this alone 
an experienced person, will in some degree, judge be- 
forehand what the principal metal is, and how and withv 
what debased. 

Then choose a convenient, .not over large, part of 
the surface of the metal, and rub it several times very, 
hardlyvand strongly against the touchstone, that in case- 
a deceitful coat or crust should have been laid upon it 
it may be worn off by that fricton : this, however, w 
more readily, done by a grindstone or small file. Then 
wipe a flat and very clear part of the touchstone, and, 
rub against It, over and over, the just-mentioned part, 
ofthesnifaccofthc piece of. metal, till vou have, on. 
the flat sill tace of the stone, a thin metallic crust, an* 
inch long, and about an eighth of an inch broad : this, 
done, look out the needle that seems most like to the, 
nietal under trial, wipe the lower part of this needier 

veryy 
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Tonch- rery clean, and then rub it against the touchstone, as 
Needle you did the metal, by the side of the other line, and in 
Toulon * direction parallel to it. 

» ‘ » When this is done, if you find no difference between 

the colours of the two marks made by your needle and 
the metal under trial, you may with great probability 
pronounce that metal and your needle to be of the same 
alloy, which is immediately known by the mark en> 
graved on your needle. But if you find a difference be- 
tween the colour of the mark given by the metal, and 
that by the needle you have tried, choose out another 
needle, either of a darker or lighter colour than the 
former, as the difference of the tinge on the touchstone 
directs 5 and by one or more trials of this kind you will 
he able to determine which of your needles the metal 
answers, and thence what alloy it is of, by the mark of 
the needle j or else you will find that the alloy is ex- 
traordinary, and not to be determined by tbe^conipari- 
son of your needles. 

Touchstonb, a black, smooth, glossy stone, used to 
examine the purity of metals. The ancients called it 
lapis Lydius^ the Lydian stone, from the name of the 
country whence it was originab^ brought. 

Any piece of peeble or black flint will answer the 
purposes of the best lapis Lydius of Asia. £ven a piece 
of glass made rough with emery is used with success, "to 
distinguish true gold from such as is counterfeit 5 both 
by the metallic colour and the test of aquafortis. The 
true touchstone is of a black colour, and is not uncom- 
mon in many parts of the world. 

TOUCHWOOD. See Boletus, Botany Index, 

TOULON, a cel^rated city« and seaport of France, 
in that part of the late province of Provence which <is 
now denominated the department of the Far. It is a 
very ancient place, having been founded, according to 
the common opinion, by a Homan general. It is the 
chief town of the department, and before (he great re- 
volution in 1789 was an episcopal see. The inhabitants 
were computed at^9, 000 in 1817. It is divided into the 
Old Quarter.and tbe New Quarter. The first, which is 
veiy ill built, has nothing remarkable in it but the JRue 
av.v Arbres, the Tree-Street, which is a kind of course 
or mall, and the town-house j the gate of this is sur- 
rounded by a balcony, which is supported by two ter- 
mini, the masterpieces of the famous Pujet. The New 
Quarter, which forms as it were a second city, contains, 
beside the magnificent works constructed in the reign of 
Louis XIV. many fine houses (among which that of the 
late seminary merits beyond comparison the preference) 
and a grand oblong square, lined with trees, and serving 
as a parade. ° 

Tlie Merchants Haven, along which extends a noble 
quay, on which stands the town-house, is protected by 
two moles, begun by Henry IV. The New Haven 
wasconstructed by Louis XIV. as were the fortifications 
of the city. In the front of this haven is an arsenal, 
containing all the places necessary for the construction 
and fitting out of vessels : the first object that appears is 
a rope-walk, entirely arched, extending as far aa the 
«ye can reach, and built after tbe designs of Vauban • 

paration of hemp. Here likewise is the armoutVfor 
muskets, pistols, hal^rds, &c. In the park o 7 ar- 
^llery are cannons placed in piles, hombs, grenades 
irtortars, and halls of various kinds, ranged in^wonde^ 
2 
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ful order. The leog-sail-roem, tbe foundery for can- ToB'ot. 
non, the dockyards, tbe basons, &c. are all worthy of Tosbue. 
observation. ‘‘ 

Both the Old and New Port have an outlet into the 
spacious outer road or harbour., ^hich is siurotmded bj 
hills, and formed byr natqre almost circular. Its cir- 
cuit is of very great extent, and the entrance is defend- 
ed on both sides by a fort with strong batteries. In a 
word, the basons, dooks, and arsenal, at Toulon, war- 
ranted tbe remark of a foreigner that visited them io 
the late reign, that ** the king of France was greater 
there than at VersaiHes.^^ Toulon is the on y mart in 
tbe Mediterranean' for the re-exportation of the products 
of the East Indies. 

I'his place was destroyed toward the end of the tenth 
century, and pillaged by the African pirates almost as 
soon as rebuilt. The constable of Bourbon, at the bead 
of the Imperial troops, obtained possession of it iu 1524, 
as 'tb'd Charles V. in 1536 ; but in the next century 
Charles Emanuel duke of Savoy could not enter it, and 
Prince Eugene in 1707 ineffectually laid siege to it. 

This city was surrendered by the inhabitants in Septem- 
ber 1793 to the British admiral Lord Hood, as a con- 
dition and means of enabling them to effect the re-esta- 
blishment of monarchy in France, according to the con- 
atitution of 1789. Lord Hood accordingly, in conjunc- 
tion with the Spanish land and naval forces, took pos- 
sion of the harbour and forts in trust for Louis XVII, 

K was garrisoned for some time by tbe British troops, 
and their allies the Spaniards, Neapolitans, and Sardi- 
nians j but the French having laid seige to it, tbe gar- 
riaon was obliged to evacuate tbe place in the month of 
December following, after having destroyed tbe gran^ 
arsenal, two ships of 84 guns, eight of 74, and two fri- 
gates j and carried off the Commerce dc Marseilles, a 
ship of 1 20 guns, with an 80 and 74 gun ship. This 
exploit was most gallantly performed, after It was found 
impossible to defend the town, or to carry off the ships* ,p. 
Lord Hood entrusted the management of the affair to 
Sir Sydney Smilli, so distinguished for his intrepidity. 
Captain Hare commanded the fireship which was towed 
into the grand arsenal j and so eager was he to execute 
his orders, that instead of setting fire to tbe train in the 
usual cautious manner, he fired a pistol loaded with 
powder into the bowl of the train, composed of 30 
pounds of powder and other combustibles. The con- 
sequence was, he was blown into the water with such 
violence, as to knock a lieutenant of the Victory’s boat 
overboard, and narrowly escaped with his life. A Spa- 
nish captain was appointed to set fire to tbe small arse- 
nal, but cowardice prevented him from executing his 
orders 5 and this is the reason why tbe whole French 
ships were not destroyed. We have been favoured with 
this account by an officer of the British fleet. 

Toulon is seated on a hay of the Mediterranean, 17 
leagues south-east of Aix, 1 5 south-east of Marseilles, 
and 217 south-east of Paris. E. Long. 5. 56. N. 

43 - 7 - 

TOULOUSE, a very ancient city of France, m 
the department of Upper Garonne, and late pro- 
vince of Languedoc, with an archbishop’s see. It 
one of the most considerable cities in the sooth of 
France, although ite population' bears no propor- 
tion to its extent. In 1817 it was estinr ed to 
contain 48,000 inbabiUnts. The streets are vei baud- 

lome, 
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To«)oa«e, 8omc, and ihe walls of the city, as well as the houses, 
I’rtur. are built with bricks. The town-house, a modern 
' ' stiiicture, forms a perfect square, 324 feet long and 66 

high. The principal front occupies an entire side of the 
grand square, lately called the JPiace Royaie, In the 
great hall, called the Hall of Illustrious Men, is the sta- 
tue of the Chevalier Isaure, and the busts of all the 
great men to whom Toulouse has given birth. Com- 
municating with the ocean on one side by the river Ga- 
ronne, and with the Mediterranean on the other by the 
canal of Languedoc, Toulouse might have been a great 
commercial city ; but the taste of the inhabitants has 
been directed to the sciences and belles-lettres. Of 
course, there are two colleges, two public libraries, and 
three academies. The little commerce of Toulouse con- 
sists in leather, drapery, blankets, migniunets, oil, iron, 
mercery, hardware, and books. The bridge over the 
Garonne is at least equal to those of Tours and Orleans ; 

. it forms the communication between the suburb of St 
Cyprian and the city. A bloody battle was fought at 
Toulouse on the 10th April 1814, between the British 
' army under Lord Wellington, and the French army 
under Soult, in which the latter was defeated with great 
loss. Toulouse is 37 milesxeast of Auch, 125 south- 
east of Bourdeaux, and 350 south-by-west of Paris. 
E. Long. 1. 32. N. Lat. 43. 36. 

TOUR, Henry de la. Viscount Turenne, a cele- 
brated French general, was the second son of Henry de 
la Tour duke of Bouillon, and was born at Sedan in 
16 M. He made his first campaigns in Holland, under 
Maui ice and Frederic Henry princes of Orange *, who 
were his uncles by the mother's sidej and even then dis- 
tinguished himself by his bravery. In 1634 he march- 
ed with his regiment into Lorraine; and having contri- 
buted to the taking of La Mothe, was, though very 
young, made mareschal de camp. In 1636 he took Sa- 
verne, and the year following the castles of Hirson and 
Sole ; on which occasion he performed an action like 
. that of Scipio's, with respect to a very beautiful woman 
whom he sent back to her husband. The viscount Tu- 
renne continued to distinguish himself in several sieges 
and battles, and in 1644 was made marshal of France; 
but had the misfortune to be defeated at the battle of 
Mariendal in 1645. However, he gained the battle of 
Nortlingen three months after; restored the elector of 
Treves to his dominions; and the following year made 
the famous junction of the French army with that of 
Sweden commanded by General Wrangel, which obli- 
ged the duke of Bavaria to demand a peace. After- 
wards that duke breakihg the treaty he had concluded 
with France, he was defeated by the viscount Turenne 
the battle of Zumarshausen, and in 1648 driven en- 
tirely out of his dominions. During the civil wars In 
France, he sided with the 'princes, and was defeated at 
the battle of Rhetel in 1650 ; but soon after was resto- 
red to the favour of the king, who in 1652 gave him 
the command of his army. He acquired great honour 
at the battles of Jergeau, Gren, and the suburbs of St 
Anthony, and by the retreat he made before the army 
commanded by the princes at Ville Neuve St George. 
In 1654 he made the Spaniards raise the siege of Arras: 
the next year he took Conde, St Gulllan, and several 
other places ; gained the famous battle of Dunes ; and 
madb' himself master of Dunkirk, Oudenarde, and al- 
most all FlanderO : thin obliged the Spaniards to coR- 
VOL. XX Part li. 



elude the peace of the Pyrenees in 1660. These im- Tour 
portunt services occasioned his being made marshal-ge- If 
neral of the king's camps and armies. The war being 
renewed with Spain in 1667, Turenne commanded in .. 
Flanders; and took so many places, that iu 1668 the 
Spaniards were obliged to sue for peace. He command- 
ed the French ^rmy in the war against the Dutch iu 
1672 ; took 40 towns in 22 days ; pursued the elector 
of Brandenburg even to Berlin ; gained the battles of 
Slintsheim, Ladenburg, Ensheim, Mulhausen, and Tur- 
keim ; and obliged the Imperial army, which consisted 
of 70,000 men, to repass the Rhine. By this campaign 
the viscount Turenne acquired immortal honour. He 
passed the Rhine to give battle to General Montecu- 
ciili, whom he followed as far as Saspach ; but mount- 
ing upon an eminence to discover the enemy's camp, he 
was killed by a cannon-ball in 1675. All France re- 
gretted the loss of this great man, who, by his military 
exploits, had raised the admiration of Europe. 

TOURAINE, a province of France, bounded on 
the north by Maine, on the east by Orleanois, on the 
south by Berris, and on the west by Anjou and Poitou. 

It is about 58 miles in length, and 55 In breadth where 
it is broadest. This country is watered by 17 rivers, 
besides many brooks, which not only render it delight- 
ful, but keep up a communication with the neighbour- 
ing provinces. The air is temperate, and the soil is so 
fruitful that it is called the garden of France, It now 
forms the department of Indre and Loire, of which 
Tours is the capital. 

TOURMALINE, a species of mineral belonging 
to the siliceous genus. See Mineralogy Index, 

TOURNAMENT, a martial sport or exercise which 
the ancient cavaliers used to perform, to show their bra- 
very and address. It is derived from the French word 
tour tier, i. e. “ to turn round," because to be expert in 
these exercises, much agility both of horse and man wa» 
requisite, they riding round a ring in imitation of the 
ancient Circi. 

The first tournaments were only courses on horseback, 
wherein the cavaliers tilted at each other with canes 
in manner of lances; and were distinguished from justs, 
which were courses or careers, accompanied with at- 
tacks and combats, with blunted lances and swords. 

See Just. 

The prince who published the tournament, used to 
send a king at arms, with a safe-conduct, and a sword, 
to all the princes, knights, &c. signifying that he in- 
tended a tournament and clashing of swords, in the pre- 
sence of ladles and damsels ; which was the usual for- 
mula of invitation. 

They first engaged man against man, and then troop 
against troop; and, after the combat, the judges allot- 
ted the prite to the best cavalier, and the best striker 
of swords ; who was accordingly conducted in pomp to 
tlie lady of the tournament ; where, after thanking her 
very reverently, he saluted her and likewise her t\vo at- 
tendants. * 

These tournaments made the principal diversion of 
the 13th and 14th centuries. Munster says, it was 
Henry the Fowler, duke of Saxony, and aftet wards em- 
peror, who died in- 936, that first introduced them; but 
it appears from fhe chronicle of Tours, that the trufe in- 
ventor ol this iatnous aport, at least in France; was one 
"Geoffrey, lord of Pr^uilii, about th€ year 1066. 
t 3 M Instances 
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Touma- Instances of them occur among tl»e English in the 
ment reign of King Stephen, about the year 1 1405 but they 
_ were not much in use till Richard’s time, towards the 

. year 1 140. After which period these diversions were 

performed with extraordinary magnificence in the Tilt- 
yard near St James’s, Smithfield, and other places. 

The following is the account of a tournament, from 
Maitland. King Richard II. designing to hold a 
! tournament at London on the Sunday after Michaelmas, 
sent divers heralds to make proclamation of it in all the 
principal courts of Europe ; and accordingly not a few 
princes, and great numbers of the prime nobility, re- 
ported hither from France, Germany, the Netherlands, 
&c. This solemnity began on Sunday afternoon, from 
the Tower of London, with a pompous cavalcade of 60 
ladies, each leading an armed knight by a silver chain, 
being attended by their ’squires of honour, and, parsing 
through Cheapside, rode to SmithHeld, where the justs 
and tournaments continued several days with magnifi- 
cent variety of entertainments *, on which occasion the 
king kept open house at the bishop of London’s palace 
for all persons of distinction, and every night concluded 
with a ball. 

At last, however, they were found to be productive 
of bad effects, and the occasions of several fatal misfor- 
tunes — as in the instance of Henry II. of France, and 
of the tilt exhibited at Chalons, which, from the num- 
bers killed on both sides, was called the little war 
Chalons, These and other inconveniencies, resulting 
from those dangerous pastimes, gave the popes occasion 
to forbid them, and the princes of Europe gradually 
concurred in discouraging and suppressing them. 

TOURNAY, a town of the Netherlands in Flanders, 
and capital of a district called Toumaysis^ with a bi- 
shop’s see. It is divided into two parts by the river 
Scheldt, is well built, and contained 21,300 inhabitants 
in 1800. It carries on a great trade in woollen stuffs 
and stockings. The cathedral is a very handsome 
structure, and contains a great many chapels, and seve- 
ral magnificent tombs of marble and brass. The town 
was taken by the allies in 1709 j but was ceded to the 
house of Austria by the treaty of Utrecht, though the 
Dutch had a right to put in a garrison. It was taken 
by the French in June 1745, who demolished the forti- 
fications. In 1781 the emperor Joseph II. obliged the 
Dutch to withdraw their garrison. It was taken by 
the French in 179L abandoned in 1793, again con- 
quered by them in 1794, and finally united to the king- 
dom of the Netherlands in 1814. It is 14 miles south- 
east of Lisle, and 135 north-by-east from Paris. E. 
Long. 3. 25. N. Lat. 50. 35. 

TOURNEFORT, Joseph Pitton de, a famous 
French botanist, was born at Aix in Provence In 1656. 
He had a jnssion for plants from his childhood, which 
overcame his father’s views in putting him to study phi- 
losophy and divinity ; therefore on his death he quitted 
theology, and gave himself up entirely to physic, natu- 
ral history, and^ botany. He wandered over the moun- 
tmns of Dauphiny, Savoy, Catalonia, the Pyrenees, and 
the Alps, in search of new species of plants, which he 
acquired with much fatigue and danger. His fame in 
1683 procured him the employment of botanic professor, 
in the king’s garden ; and by the king’s order, be tra- 
velled into Spam, Portugal, Holland, and England, 
■where be made prodigious collections of plants. In 



1700, Mr Tournefort, in obedience to another order, xoornefort 
simpled over all the isles of the Archipelago, upon the )j 
coasts of the Black sea, in Bithynia, Pontus, Cappado- rrsdiiioa 
cia, Armenia, and Georgia j making observations on 
natural history at large, ancient and modern geography, 
religion, manners, and commerce. He spent three 
years in this learned voyage j and then resuming his 
profession, was made professor of physic in the college- 
royal. He died in consequence of an accidental crndi 
of his breast by a cart-wheel, which brought on a spit- 
ting of blood and bydrothorax, that carried him off in 
1708. He wrote Elements of Botany, both in French 
and Latin ; A relation of his Voyage into the Levant} 
with other pieces of less consideration. 

TOURNIQUET, in Surgery, an instrument form- 
ed with screws, for compressing any part with rollers, 

&c for the stopping of hseinoirhagies. See Surgery 
Index, 

TOWER, a tall building consisting of several sto- 
ries, usually of a round form, though some are square 
or polygonal. Towers are built for fortresses, &c. as 
the 1 ower of London. See London, N® 46. 

TOWN, a place inhabited by a considerable num- 
ber of people, being of a middle size between a city and 
a village. 

TOXICODEN DRON. See Rhus, Botany Index. 
TRAAS. See Terras. 

TRACHEA. See Anatomy, N® 119. 

TRACHINUS, the Weever, a genus of fishes be- 
longing to the order of jugulares. See Ichthyology 
Index, 

TRACT, in Geography, an extent of ground, or a 
portion of the earth’s surlace. 

Tract, in matters of literature, denotes a small trea- 
tise or written discourse upon any subject. 

TRADE, in general, denotes the same with com- 
merce, consisting in buying, selling, and exchanging 01 
commodities, bills, money, &c. Sec COMMERCE, CoiN, 
Money, Company, &c. 

TRADE-Winds, denote certain regular winds at sea, 
blowing eltluT constantly the same way, or alternately 
this way and that} thus called from their use in naviga- 
tion, and the Indian commerce. See METEOROLOGY. 

TRADESMEN’S tokens, a term synonymous a- 
mong medalists with provincial coins. 

This is a subject curious enough to deserve attention, 
though we will not go so far as Mr Pinkerton does, 
who says that it is a subject in which the perpetual glory 
of the nation is interested. Since the year 17^9 P*"®* 
vincial halfpence have been made and circulattd 
siderable quantity. As ancient medals and coins nave 
been frequently of use to historians, it is to be . 

that many of these provincial halfpence are rendere 
useless in this respect by unmeaning figures and puerio 
devices. Utility and elegance ought to be studied: lor 
this view it has been proposed by a gentleman ot taste 
on this subject, that all coins should be distinguished y 
one of the fallowing five characteristics, i. Fac sum 
of 'magnificent beautiful buildings. 2. Representations 
of great and useful undertakings. 3. Emblems ot t * 
industry and commerce of the age. 4. The illustrious 
men, &c. to whom the nation has given birth. 5* 
port ant historical events. 

TRADiriON, something handed down {fp® 
generation to another without being written, 
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Tradition pretended, that besides their written law contaln- 
II ed in the Old Testament, Moses had delivered an oral 
-Tra.los- which had been conveyed down from fathcr^o son j 
. . and thus the Roman Catholics are said to value particu- 

lar doctrines supposed to have descended from the apo- 
stolic times by tradition. 

TRAGACANTH. See Astragalus, Materia 
Medic A Index, 

TRAGEDY, a dramatic poem, representing some 
oignal action performed by illustrious persons, and which 
has frequently a fatal issue or end. SeePoETRV, Part 
II. sect. I. 

TRAGI-COMEDY j a dramatic piece, partaking both 
of the nature of tragedy and comedy j in which a mix- 
ture of rncnr and serious events is admitted. 

TRAGOPOGON, Goat’s-beard j a genus of 
plants belonging to the class of syngenesia ^ and in the 
natural system ranging under the 49th order Composita, 
See Botany Index, 

TRAJAN, Marcus UlPius, a celebrated Roman 
emperor, who gained many victories over the Parthians 
and Germans, pushing the empire to its utmost extent 
on the east and north sides. He died at Silinunte, a 
city of Cilicia, which from him was called TrajanopoltSf 
in the year 1 1 7. 

Trajan^s Cdumn^ a famous historical column erect- 
ed in Rome, in honour of the emperor Trajan. It is of 
the Tuscan order, though somewhat irregular : its 
height is eight diameters, and its pedestal Corinthian ; 
it was built in a large square called Forum Romamtm, 
Its base consists of 1 2 stones of an enormous size, and is 
raised on a socle, or foot, of eight steps : within side is a 
staircase illuminated with 44 windows. It is 140 feet 
high, which is 35 feet short of the Antonine column, 
hut the workmanship of the former is much more va- 
lued. It is adorned from top to bottom with basso re- 
lievos, representing the great actions of the emperor 
against the Dacians. 

TRAIN, a line of gunpowder laid to give fire to a 
quantity thereof, in order to do execution by blowing 
up earth, works, buildings, &c. 

Trais of Artillery^ includes the great guns and 
other pieces of ordnance belonging to an army in the 
field. 

TraiN’OU^ the oil procured from the blubber of a 
whale by boiling. 

TRAJLLIAN, Alexander, a Greek writer on 
physic, a native of Tralles in Lydia, who lived about 
the middle of the sixth century. His works are divided 
into 12 books j in which *he treats of distempers as they 
occur from bead to foot. He was the first who opened 
tbe jugular vein, and that used cantharides as a blister 
for the gout. Dr Freind, in bis History of Physic, 
styles him one of the most valuable authors since the 
time of Hippocrates. Though he appears on the 
whole to have been a rational physician, yet there are 
things /in bis writings that savour of enthusiasm and su- 
perstition. 

TRA-LOS-MONTES, a province of Portugal, cal- 
led in Latin Transmoniana^ because situated on the east 
side of a chain of bills that separate it from Entre Du- 
cro-e-Minho. It is bounded on the north by Galicia; 
on the south by the provinces of Beira and Leon j by 
the last of which it is bounded also to the east. lu 
length from north to south is upwards of 120 miles, and 



its breadth about 80. It is full of mountains, and pro- Tia-Io»- 
duces little corn, but plenty of wine, fruits of several montca 
sorts, and abundance of game. Tnulsfu- 

TRANSACTIONS, a name generally given to a 
collection of the papers read before literary or philoso- y 
phical societies. The name of Philosophical Transact 
tions was first adopted by the Royal Society of Lon- 
don. 

The Philosophical Transactions to the end of the 
year 1700 were abridged in three volumes by Mr John 
Lowthorp : those from the year 1700 to 1720 were 
abridged in two volumes by Mr Henry Jones : those 
from 1719 to 1733 were abridged in two volumes by 
Mr John Eames and Mr John Martyn ; Mr Martyn 
Continued the abridgement of those from 1732 to 1744 
in two volumes, and of those from 1743 to 1750 in two 
volumes. 

They were for many years published in numbers, and 
the printing of them was always, from time to time, the 
single act of the respective secretaries, till the year 1752, 
when the society thought fit that a committee should be 
appointed to reconsider the papers read before theiN, 
and to select out of them such as they should judge most 
proper for publication in the future Transactions. They 
are published annually in two parts at the expence of 
the society, and each fellow is entitled to receive one 
copy gratis of every volume published after bis admis- 
sion into the society. 

They were first set on foot in 1665, by Mr Olden- 
burg, secretary of the society, and were continued by 
him till the year 1677. Upon bis death, they were dis- 
continued till January 1678, when Dr Grew resumed 
the publication of them, and continued it for the months 
of December 1678, and January and February 1679, 
after which they were intermitted till January 1683. 

During this last interval they were supplied in some 
measure by Dr Hooke’s Philosophical Collections. They 
were also interrupted for three years, from December 
1687 to January 1691, beside other smaller interrup- 
tions, amounting to near one year and a half more, be- 
fore October 1695, since which time the Transactions 
have been regularly carried on. 

transcendental, or Transcendent, some- 
thing elevated, or raised above other things ; which 
passes and transcends the nature of other inferior things. 

TRANSCRIPT, a copy of any original writing, par- 
ticularly that of an act or instrument inserted in the 
body oT another. 

TRANSFER, in commerce, an act whereby a per- 
son surrenders his right, interest, or property, in any 
thing moveable or immoveable, to another. 

TRANSFORMATION, in general, denotes a 
change of form, or the assuming a new form difierent 
from a former one. 

TRANSFUSION, the act of pouring a liquor out of 
one vessel into another. 

Transfusion of Bloody an operation by which it 
was some time ago imagined that the age of animals 
would be renewed, and immortality, or the next thing 
to it, conferred on those who had undergone it. 

The method of transfusing Dr Lower gives us to the 
following efiect : take up the carotid artery of the dog, 
or other animal, whose blood is to be transfused into 
another of the same, or a different kind : separate it 
from the neive of the eighth pair| and lay it bare above 
3 M a an 
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Trantfn. an Inch. Make a strong ligature on the upper part of 
•••a. the artery j and an inch nearer the heart another liga- 
* ^ ' tore with a running knot, to he loosened and fastened 

as occasion requires. Draw two threads between the 
two ligatures, open tlie artery, put in a quill, and tic 
up the artery again upon the quill by the two threads,- 
and stop the qnill by a stick. 

Then make bare the jugular vein of the other animal 
for about an inch and a half in length, and at each end 
make a ligature with a running knotj and in the space 
between the two knots draw under the veins two threads, 
as in the other. Open the vein, and put into it two 
quills, one into the descending part of the vein, to re- 
ceive the blood from the other dog,^ and carry it to the 
heart j the other quill put into the other part of the ju- 
gular, towards the head, through which the second ani- 
mal’s own blood is to run into dishes. The quills thus 
tied fast, stop them up with sticks till there be occa- 
sion to open them. 

Things thus disposed, fasten the dogs on their sides 
tpwards one another, in such a manner as that the quills 
may go into each others then unstop the quill that goes 
down into the second dog’s jugular vein, as also that 
coming out of the other dog’s artery \ and by the help 
of two or three ether quills put into each other, as there 
sh'fill be occasion, insert them into one another. Then 
slip the running knots, and immediately the blood runs 
through the quills as through an artery, very impetu- 
ously. As the blood runs into the dog, unstop the quill 
in the upper part of bis jugular, fur his own blood to 
run out at, though not constantly, but as you perceive 
him able to bear it, till the other dog begins to cry and 
faint, and at last die. Lastly^ Take both quills out of 
the jugular, tie the running knot fast, and cot the vein 
asunder, and sew up the skin : the dog, thus dismissedt 
will run away as if nothing aded him. 

In the Philosophical Transactions we have accounts 
of the success of various transfusions practised at Lon-> 
don, Paris, in Italy, See. Sir Edmund King trans- 
fused forty-nine ounces of blood out of a calf into a 
sheeps the sheep, after the operation, appearing as 
well and as strong as before. 

M. Denis transfused the blood of three calves into 
three dogs, which all continued brisk, and ate as well 
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TRANSIT, from transit, “ it passes over,” signifies Trtwit 
the passage of any planet over the son, moon, or stars. | 
TRANSITION, the passage of any thing from ooe 
place to another. t , j 

Transition, in Oratory. See Oratory, N° 3 ^ 
TRANSITIVE, in Grammar, an epithet applied 
to such verbs as signify an action which passes from 
the subject that does it, to or upon another subject 
which receives it. Under the head of verbs transitive 
come what we usually call verbs active and passive; 
other verbs, whose action does not pass out of them- 
selves, are called neutet'S, 

TRANSLATION, the act of transferring or re- 
moving a thing from one place to another j as we say, 
the translation of a bishop’s see, a council, a seat of 
justice, &c. 

Translation is also used for the version of a book 
or writing out of one language into another. 

The principles of translation have been clearly and ac- 
curately laid down by Dr Campbell of Aberdeen in his 
invaluable Preliminary Dissertations to his excellent 
translations of the gospels. T lie fundamental roles 
which he establishes are three : i. That the translation 
should give a complete transcript of the ideas of the 
original. 2. That the style and manner, of the origi«> 
nal should be preserved in the translation. 3* ^ 
the translation should have all the ease of original com- 
position. The rules deducible from these general laws 
are explained and illustrated with much judgment and 
taste, in an Essay on the Principles of Iranslation, by 
Mr Tytler, judge- advocate of Scotland. 

TRANSMARINE, something that comes from or 
belongs to the parts beyond sen, 

TRANSMIGRATION, the removal or translation 
of a whole people into another country, by the power 
of a conqueror. 

Transmigration is particularly used for the 
sage of the soul out of one body into anotlicr. See 
Metempsychosis. 

TRANSMUTATION, the act of changing one 
substance into another. , . * u 

Nature, says Sir Isaac Newton, is delighted with 
transmutation : water, which is a fluid, volatile, taste- 
less salt, is, by heat, transmuted into vapour, which 

_ • 1 r • - 1 : la o raid. 



as before. The same person transfused the blood of a kind of air*, and by cold into ice, which is a com, 

four wethers into a horse twenty-six years old, which transparent, brittle stone, easily dissolvable ; and this 

thence received much strength, and a more than ordi- stone is convertible again into water by heat, as vapow 

nary appetite. is by cold. — Earth, by heat, becomes fire, and, by cold, 

Soon after this operation was introduced at Paris, Is turned into earth again : dense bodies, by fermenU- 

iz. in 1667 and 1668, M. Denis performed it on five tion, are rarefied into various kinds of air j and that air, 

. I -ir .1 1 r . 1 1 rpverts 



human subjects, two of whom recovered of disorders 
under which they laboured j one being in perfect health 
suilered no inconvenience from itj and two persons 
who were ill, and submitted to the operation, died ^ in 
consequence of which the magistrates issued a sentence, 
prolublting the transfusion on human bodies under pain 
of imprisonment. 

. Mr John Hunter, we are told, made many ingeni- 
ous experiments to determine the eflfects of transfusing 
blood, some of which are sufficient to attract attention. 
But whether such experiments can ever be made with 
safety on the human body, is a point not easily deter- 
iriined. They might be allowed in desperate cases 
proceeding from a corruption of the blood, from poison, 
otc. as in hydrophobia. 



by fermentation also, and sometimes without it, reverts 
into gross bodies. All bodies, beasts, fishes, insects, 
plants, &c. with all their various parts, grow and in- 
crease out of water and aqueous and saline tinctures } 
and, by putrefaction, all of them revert into water, or 
an aqueous liquor again. ^ 

Transmutation, in alchemy, denotes ? 

changing imperfect metals into gold or silver. 
also called the gi'and operation; and, they say, it ® 
be eflected with the philosopher’s stone. • 1, • 

The trick of transmuting cinnabar into silver is thus, 
the cinnabar, being bruised grossly, is stratified m * 
cible with granulated silver, and the crucible plac • 
a grea.t fire j and, after due time for calwnation, ta 
offj then the matter, being poured out, is found 0^ 
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Trammnta- cinnabar tqmed into real silver, though the silver grains 
lion appear in the same number and form as when they were 

n put into the crucible j but the mischief is, coming to 

Tran*yl- j^^^dle the grains of silver, you find them nothing but 
i , liglit friable bladders which will cuimble to pieces be- 

tween the fingers. 

The transmutability of water into earth seems to have 
been believed by Mr Boyle y and Bishop Watson thinks 
that it has not yet been disproved. See bis Chemical 
jEssoys. 

Tbassmutatios of Acidsy or of Melalsy is the change 
of one acid or of one metal into another. 

TRANSOM, among builders, denotes the piece that 
is framed across a double-light window^ 

' TRANSOMS, in a ship, certain beams or timbers 
extended across the sternpost of a ship, to fortify her 
afterpart, and give it the figure most suitable to the 
service for which she is calculated. 

TRANSPARENCY, in Physics, a quality in cer- 
tain bodies, whereby they give passage to the rays of 
light : in contradistinction to opacity, or that quality 
of bodies which renders tliem impervious to the rays of 
light. 

.It has been generally supposed hy philosophers, that 
transparent bo^es have their pores disposed in straight 
lines, by wh cb means the rays of light have an oppor- 
tunity of penetrating them in all directions ; but some 
experiments in electricity have made it apparent, that 
by the action of this fluid the most opaque bodies, such 
as sulphur, pitch, and sealing-wax, may be rendered 
transparent as glass, while yet we cannot suppose the di- 
rection of their pores to be any way altered from what it 
originally was (fee Electricity). There is a curious 
instance of an increase of transparency In rubbing a 
piece of white paper over one that has been written up- 
on or printed : while the white paper is at rest, the wri- 
ting or print will perhaps scarce appear through it; but 
when in motion, will be very easily legible, and conti- 
nue so till the motion is discontinued. 

TRANSPOSITION, in Grammar, a disturbing or 
dislocating the words of a discourse, or a changing their 
natural order of construction, to please the ear by render- 
ing the contexture more smooth, easy, and harmonious. 

TRANSUBSTANTIATION, in Theo/ogy, the 
conversion or change of the substance of the bread and 
wine la the eucharist, into the body and blood of Jesus 
Christ 'y which the Romish church suppose to be wrought 
by the consecration of the priest, ^e Sufpeh of the 
Lord, N° 5. 

TRANSVERSALIS, in Anatomy, a name given to 
leveral muscles. See Anatomy, Part II. 

TRANSVERSE, something that goes across another 
from corner to corner : thus bends and bars in heraldry 
are transverse pieces or bearings j the diagonals .of a 
parallelogram or a square are transverse lines. 

TRANSYLVANIA, a province of Europe, annexed 
to Hungary, and bounded on the north by Upper Hun- 
gary and Galicia, on the east hy Moldavia and Wa- 
lachia, on the south by Walachia, and on the west by 
Upper and Lower Hungary. It is surrounded on all 
p^s by high mountains, and covers an area of 21,000 
square English miles. The inhabitants have abundance 
of com and wine and there are rich mines of gold, 
silver, lead, copper, quicksilver, and alum. It has un- 



dergone various revolutions j but it now belongs to the Trinsyl- 
house of Austria. The inhabitants are of several sorts vania 
of religions ; as Papists, Lutherans, Calvinists, Socin'r- treason, 
ans, Photinians, Arlans, Greeks, and Mahometans. It . ^ ‘1 

is about 162 miles in length, and 150 in breadth. The 
administration of affairs is conducted by twelve persons 5 
namely, three Roman Catholics, three Lutherans, three 
Calvinists, and three Socinians. The militia is com- 
manded by the governor, whose commission is the more 
im,portant, as Transylvania is the bulwark of Christen- 
dom. It is divided into several small districts, called 
palatinates and counties ; and its inhabitants, who con- 
sist of Saxons, Silesians, and Hungarians, amounted to 
1,655,400 in 1805. Hermanstadt is. the capital town. 

TRAPEZIUM, in Geometry, a plane ^ure con- 
tained under four unequal right lines. 

TRAPEZIUS, a muscle. See Anatomy, Part II. 

TRAPP, a compound rock. See Geology. 
TRAVELLERS joy. See Clematis, Botany 
Lndex. 

TRAVERSE, or Transverse, in general, denotea 
something that goes* athwart another 5 that is, crosses 
and cuts it obliquely. 

Traverse, in Navigation, implies a compound 
course, or an assemblage of various courses, lying at 
different angles with the meridian. See Navigation. 

Traverse Board, a thin circular piece of hoard,, 
marked with all the points of the compass, and having 
eight holes bored in each, and eight small pegs hang- 
ing from the centre of the board. It is used to de- 
termine the different courses run by a ship during the 
period of the watch, and to ascertain the distance of 
each course, 

TRAVESTY, a name given to a humorous trans- 
lation of any author. The word is derived from the 
French travester, “ to disguise.” 

TREACLE, or Melasses. See Sugar. 

Treacle Beer, See Spruce. 

Treacle Mustard, See Clypeola, Botany Index, 

TREASON, a general appellation, made use of by 
the law, to denote not only offences against the king 
and government, but also that accumulation of guilt 
which arises whenever a superior reposes a cod fide nee 
in a subject or inferior, between whom and himself there 
subsists a natural, a civil, or even a spiritual relation ; 
and the inferior so abuses that confidence, so forgets 
the obligations of duty, subjection, and allegiance, as te 
destroy the life of any such superior or lord. Hence 
treason is of two kinds, high and petty. 

High Treason, or Treason Paramount (which is equi^' 
valent to the crimen icesee majestatis of the Romans, as 
Glanvil denominates it also in onr English Jaw), is an 
offence committed against the security of the king or 
kingdom, whether by imagination, word, or dee^i. In 
order to prevent the inconveniences which arose in Eng- 
land from a multitude of constructive treasons, the sta- 
tute 25 Edw. III. c. 2. was made \ which defines what 
offences only for the future should be held to he trea- 
son \ and this statute comprehends all kinds of high- 
treason under seven distinct branches. 

** I. When a man doth compass or imagine the death 
of our lord the king, of our lady his queen, or of their 
eldest son and heir.” Under this description it is held 
that a queen-regnant (such as Queen Elizabeth and 

Queca 
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. Treason. Queen Anne) is witliin the words of the act, being in- 
^ vested with royal power, and intitied to the allegiance 
of her subjects : but the husband of such a queen is not 
comprised within these words j and therefore no treason 
can be committed against him. 

Let us next see what is a compassing or imagining the 
death of the king, &c. These are synonymous terms : 
the word compass signifying the purpose or design of the 
mind or will j and not, as in common speech, the car- 
rying such design to effect. And therefore an acciden- 
tal stroke, which may mortally wound the sovereign, 
per infortunium^ without any traitorous intent, is no trea- 
son : as was the case of Sir Walter Tyirel, who, by the 
command of King William Rufus, shooting at a hart, 
the arrow glanced against a tree, and killed the king 
upon the spot. But as this compassing or imagination is 
an act of the mind,' it cannot possibly fall under any 
judicial cognizance, unless it be demonstrated by some 
upen or overt act. The statute expressly requires, that 
the accused “ be thereof upon sufficient proof attainted 
some open act by men of his own condition.” Thus, 
^0 provide weapons or ammunition for the purpose of 
* the^ Is held to be a palpable overt act of 

treason in imagining his death. To conspire to imprison 
the king force, and move towards it by assembling 
company, is an overt act of compassing the king’s death i 
for all force used to the person of the king, initsconse- 
quence may tend to his death, and is a strong presump- 
Uon of something worse intended than the present forc^ 
y such as have so far thrown off their bounden duty to 
eir sovereign : it being an old observation, that there 
18 generally but a short interval between the prisons and 
princes. It seems clearly to be agreed, 
that by the common law and the statute of Ed\^ HI. 
words spoken amount only to a high misdemeanor, and 
aL ‘Poken in heat, without 

b^red hv ,rV ' "‘“'“k*". perverted, or misremem- 
theL •■ways on 

«gnify differently even according to the Tone of voice 

krelfTs mS~ ^ silence 

rtsell 18 more expressive than any discourse. As there- 

nothing more equivocal and ambiguous 
than words, it would indeed be unreasonable to make 
them amount to high treason. And accordingly, in 
4 Car. I. on a reference to all the judges, conwi-nine 

certified to the king, •< that though the words were as 

; ■»*• nn- 

toason « ir® atute, no words wiU be 

mn J " ri ^ ^ ke set down in writing, it arones 

more dej, berate intention, and it has been held, Thit 

rating IS M overt act of treason , for jcribere est ogt re. 

fon b T.i:” not the C: 

son but the deliberate act of writing them. 

Jat^tbe kinow"’’®"®- “ ''' * "’•® ^® 

if linfli k ’ • treason lu both narties 

it V II bv?r, ®f "'® wives of Hen 
^ . Vi, J «?P«v'e®ce evinced. 

5 ' •* *1® third species of treason ia « » j i 

war against our lord the king in hi reilm.”* And t'h?. 
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may be done by taking arms, not only to dethrone the Treaioi. 
king, but under pretence to reform religion, or the laws, y — ^ 
or to remove evil counsellors, or other grievances whe- 
ther real or pretended. For the law does not, neither 
can it permit any private man, or set of men, to iater- 
fere forcibly in matters of such high importance j espe- 
cially as it has established a sufficient power for these 
purposes iu the high court of parliament : neither does 
the constitution justify any private or particular resist- 
ance for private or particular grievances j though, in 
caaes of national oppi*ession, the nation has very justifi- 
ably risen as one man, to vindicate tlie original contract 
subsisting between the king and bis people. 

4- “ If a man be adherent to the king’s enemies in 
his realm, giving to them aid and comfort in the realm 
or elsewhere,” he is also declared guilty of high-treason. 

This must likewise be proved by some overt act ; as by 
giving them intelligence, by sending them provisions, 
by selling them arms, by treacherously surrendering a 
fortress, or the like. 

5. ” If a man counterfeit the kind’s great or privy 
seal,” this is also higb-treason. But if a man takes wax 
bearing the impression of the great seal off from one pa- 
tent, and fixes it to another, this is held to be only an 
abuse of the seal, and not a counterfeiting of it : as was 
the case of a certain chaplain, who in such a manner 
framed a dispensation for non-residence. But the knav- 
ish artifice of a lawyer much exceeded this of the divine. 

One of the clerks in chancery glued together two pieces 
of parchment *, on the uppermost of which he wrote a 
patent, to which he regularly obtained the great seal, 
the label going through both the skins. He then dis- 
solved the cement, and taking oil* the written patent, 
on the blank skin, wrote a fresh patent of a different 
import from the former, and published it as true. This 
was held no counterfeiting of the great seal, but only a 
great misprison ^ and Sir Edward Coke mentions it 
with some indignation that the party was living at that 
day. 

6. The sixth species of treason under this statute is, 

” If a man counterfeit the king’s money ; and if a man 
bring false money into the realm counterfeit to the mo- 
ney of England, knowing the money to be false, to mer- 
chandise and make payment witlial.” As to the first 
branch, counterfeiting the king’s money ; this is trea- 
son, whether the false money be uttered in payment or 
not. Also if the king’s own minters alter the standard 
or alloy established by law, it is treason. But gold and 
silver money only are held to be within this statnle. 

With regard likewise to the second branch, importing 
foreign counterfeit money in order to utter it here 5 it is 
held that uttering it, without importing it, is not with- 
in the statute. 

7* The last species of treason ascertained by this sta- 
tute is, “ if a man slay the chancellor, treasurer, or the 
king’s justices of the one bench or the other, justices in 
eyre, or justices of assize, and all other justices assigned 
to hear and determine, being In their places doing their 
offices.” These high magistrates, as they represent the 
king’s majesty during the execution of their offices, are 
therefore for the time equally regarded by the law. But 
this statute extends only to the actual killing of them 5 
and not to wounding, or a bare attempt to kill them* 

It extends also only to the officers therein specified } and 
therefore the barons of the exchequer, as such, are not 

within 
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Treaaon. mthin the protection of this act ; but the lord keeper or 
' commissioners of the great seal now seem to be within 

it, by virtue of the statutes c Eiiz. c. i8. and i W. and 
M. C. 21. 

The new treasons, created since the statute i M. c. i. 
and not comprehended under the description of statute 
25 Ed w. III. may be comprised under three heads. The 
first species relates to Papists j the second to falsifying 
the coin or other royal signatures, as falsely forging the 
sign manual, privy signet, or privy seal, which shall be 
deemed high treason (1 M. stat. ii. c. 6.). The third 
new species of high treason is such as was created for 
the security of the Protestant succession in the house of 
Hanover. For this purpose, after the act of settlement 
was made, it was enacted by statute 13 and 14 W. III. 
c. 3. that the pretended prince of Wales, assuming the 
title of King James III. should be attainted of high trea- 
son 5 and it was made high-treason for anj of the king’s 
subjects to hold correspondence with him or any person 
employed by him, or to remit money for his use. And 
by 17 Geo. II. c. 39. it is enacted, that if any of the 
sons of the pretender shall land or attempt to land in 
this kingdom, or be found in the kingdom or any of its 
dominions, he shall be adjudged attainted of high-trea- 
son ; and corresponding with them or remitting money 
to their use is made high -treason. By i Ann. stat. 2. 
c. 17. the offence of hindering the next in succession 
from succeeding to the crown is high-treason : and by 
6 Ann. c. 7, if any person shall maliciously, advisedly, 
and directly, by writing or printing, maintain, that any 
other i^rson hath any right to the crown of this realm, 
otherwise than according to the act of settlement, or 
that the kings of this realm with the authority of par- 
liament are not able to make laws to bind the crown 
and its descent j such person shall be guilty of high- 
treason. 

The punishment of high treason in general is very so* 
lemn and terrible, i. That the offender be drawn to 
the. gallows, and not be carried or walk 5 though usual- 
ly (by connivance, at length ripened by humanity into 
law) a sledge or hurdle is allowed, to preserve the of- 
fender from the extreme torment of being uragged on 
the ground or pavement. 2. That he be hanged by the 
neck, and then cut down alive. 3. That his entrails 
be taken out, and burned while he is yet alive. 4. That 
bis head be cut off. 5. That his body be divided into 
four p.irts. 6. That his head and quarters be at the 
king’s disposal. 

The king may, and often doth, discharge all the pu- 
Dishmentexcept beheading, especially where any of noble 
blood are attainted. lor beheading being part of the 
judgment, that may be executed, though all the rest be 
omitted by the king’s command. But where beheading 
is no part of the judgment, as in murder or other felo- 
nies, it hath been said that the king cannot change the 
judgment, although at the request of the party, from one 
species of death to another. 

In the case of coining, which is a treason of a diffe- 
rent complexion from thereat, the punishment is milder 
for male offenders j being only to be drawn and hanged 
by the neck till dead. But in treasons of every kind 
the punishment of women is the same, and different from 
that of men. For as the natural modesty of the sex for- 
bids the exposing and publicly mangling their bodies, 
their sentence (which is to the full as terrible to sense as 
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the otli'*r) is to be drawn to the gallows, and there to be 
burned alive. || 

For the consequences of this judgment, see Attain- Treasorer. 
DER, Forfeiture, and Corruption of Blood, ’ ' ^ 

or Petit Treason^ according to the statute 25 
Edward HI. c. 2. may happen three ways : by a ser- 
vant killing his master, a wife her husband, or an eccle- 
siastical person (either secular or regular) his superior, 
to whom he owes faith and obedience. A servant who 
kills his master whom he has left, upon a grudge con- 
ceived against him during his service, is guilty of petty 
treason : ^ for the traitorous intention was hatched while 
the relation subsisted between them, and thi§ Is only an 
execution of that intention. So if a wife be divorced 
a mensa et thoroy still the vinculum subsists y 

and if she kills such divorced husband, she is a traitress. . 

And a clergyman is understood to owe canonical obedi- 
ence to the bishop who ordained him, to him in whose 
diocese he is ben* ficed, and also to the metropolitan of 
such suffragan or diocesan bishop ^ and therefore to kill 
any ol these is petit treason. As to the rest, whatever 
has been said with respect to wilful Murder, is' also 
applicable to the arime of petit treason, which is no 
other than murder in its most odious degree; except 
that the trial shall be as In cases of high treason, before 
the improvements therein made by the statutes of Wil- 
ham III. But a person indicted of petit treason may 
be acquitted thereof, and found guilty of manslaughter 
or murder ; and in such case it should seem that two^ 
witnesses are not necessary, as in cases of petit treason 
they aw. Which crime is also distinguished from mur- 
der in its punishment. 

The punishment of petit treason in a man, is to be 
drawn and hanged, and in a woman to be drawn and 
burned : the idea of which latter punishment seems to 
have been handed down to us from the laws of the an- 
cient Druids, which condemned a woman to be burned 
for murdering her husband ; and it is now the. usual 
punishment for all sorts of treasons committed by those 
ot the fcmale sex. Persons guilty of petit treason were 
^st debarred the benefit of clergy by statute 1 2 Henry 
VII. c. 7. which has since been extended to their aiders, 
abettors, and counsellors, by statutes 23 Henry VIII. c 
I, 4, and 5 P. and M. c. 4. 

TREASURE, iu general, denotes a store or stock of 
money in reserve.. 

Preasu RE -Trove y in LaWy derived from the French 
word trovery « to find,” called in Latin themurus inven- 
tusy IS where any money or coin, gold, silver, plate, or 
bullion, is found hidden in the earth or other private 
place, the owner thereof being unknown ; in which case 
the treasure belongs to the king : but if he that had hid 
It be known, or afterwards found out, the owner and not 
the king is intitled to it. 

TREASURER, an oflicer to whom the treasure of 
a prince or corporation is committed to be kept and duly 
disposed of, in payment of officers and other expences. 
oee Treasury. 

Of these there is great variety. His majesty of Great 
Britain, in quality of elector of Hanover, is arch-trea- 
s^er of the Roman empire. In England, the principal 
officers under this denomination are, the lord high-trea- 
surer, the treasurer of the household, treasurer of the 
king’s chamber, &c. 

The lord high-treasurer of Great Britain, or first com- 
missioner 
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Treasurer inissiofier of t 1 ie treasury, when m commission, has an> 
il der bis charge and government all the king’s revenue 
Trebucliet. is kept in the exchequer. He holds his place 

' during the king’s pleasure ; being instituted by the de- 
livery of a whhe stafi’ to him. He has the check of 
all the officers employed in collecting the customs and 
royal revenues : and in his gift and disposition are all 
the offices of the customs in the several ports of the 
kingdom 5 escheators in every county are nominated 
by him ; he also makes leases of the lands belonging to 
the crown. 

The office of lord-treasurer is now in commission. 
The number of lords-commissioners is five ; one of whom 
is the first lord, whose annual salai*y was formerly 
383I. but is now 40C0I.5 and who, unless he be a 
peer, is also chancellor of the exchequer, and prime 
minister in the government of this country j the other 
lords commissioners have an amnual salary of 1600I. 
each. 

Treasurer of the Household^ is an officer who, in 
the absence of the lord>steward, has power, with the 
comptroller and other officers of the green-cloth and 
the steward of the Marshalsea, to hear and determine 
treasons, felonies, and other crimes committed within 
the king’s palace. See Household. 

There is also a treasurer belonging to the establish- 
ment of her majesty’s household, &c. 

Treasurer of the Navy^ is an officer who receives 
money out of the exchequer, by warrant from the lord 
high-treasurer, or the lords commissioners executing that 
place j and pays all charges of the navy, by warrant 
from the principal officers of the navy. 

Treasurer of the County, he that keeps the comity 
stock. There jtre two of them in each county, chosen 
by the major part of the justices of the peace, &c. at 
their general quarter session } under previous security 
given for the money entrusted with them, and the faith- 
ful execution of the trusts reposed in them. 

TREASURY, the place wherein the revenues of a 
prince are received, preserved and disbursed. In Eng- 
land the treasury is a part of the exchequer ; bv some 
called the /ower exchequer. The officers of his ma- 
jesty’s treasury, or the lower exchequer, are the lords 
commissioners, one of whom is chancellor, two joint se- 
cretaries, private secretary to the first lord, two cham- 
berlains, an auditor, four tellers, a clerk of the pells, 
ushers of the receipt, a taliy-cutter, &c. See each of- 
ficer under his proper article. Chancellor, Teller, 
Tally, &c. 

Lords of the Treasury. In lieu of one single di- 
rector and administrator of his majesty’s revenues under 
the title of lord high treasitrer, it is at present thought 
proper to put that office in commission, i. e. to ap- 
point several persons to discharge it with equal au- 
thority, under the title of lords commissioners of the 
treasury. •' 

jecT^^^*^^^^’ * discourse in writing on any sub- 

TRE ATY, a covenant between two or more nations ; 
t>r the several articles or conditions stipulated and 
powers. 

I REBLE, in Mustc, the highest or most acute of 
the four part^ in symphony, or that which is heard the 
clearest and shrillest in a concert. 

mEBUCHETj Trmugket, Tribuch {Terbicbe- 
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htfn), a tumbrel or cucking stool. Also a great engioe TittaAt, 
to cast stones to batter walls. Tm. 

TREE, a large vegetable, rising with one woody 
stem to a considerable height. 

Trees may be divided into two clashes, timber and 
fruit-trees; the first including all those trees which are 
used in machinery, ship-building, &c. or, in general, 
for purposes of utility ; and the second comprehending 
those trees valued only, or chiefly, for their fruit. It is 
not necessary to form a third class to include trees used 
for fuel, as timber is used for this purpose where it is 
abundant \ and where it is not abundant the branches 
of the timber trees, or such of them as are dwarfish, un- 
healthy, or too small for mechanical purposes, are used 
as fuel. 

The anatomy and physiology of trees have already 
been given under the generic name Plant and Sap. 

Certain trees, it is well known, are natives of parti- 
cular districts ; but many of them have been transplant- 
ed from their native soil, and now flourish luxuriantly 
in distant countries, so that it becomes a matter of 
very considerable difficulty to ascertain their original 
soil. The following rules are given for this purpose by 
the Honourable Daines Barrington. 

1. They must grow in large masses, and cover consi- 
derable tracts of ground, the woods not ending abrupt- 
ly, by a change to other trees, except the situation and 
strata become totally different. 2 . They roust grow 
kindly in copses, and shoot from the stool, so as to con- 
tinue for ever, if nut very carefully grubbed up. 3. The 
seed must ripen kindly *, nature never plants but where 
a succession in the greatest profusion will continue. 
Lastly, trees that give names to many places are pro- 
bably indigenous. 

The growth of trees is a curious and interesting sub- 
ject j yet few experiments have been made to deter- 
mine what the additions are which a tree receives an- 
nually in different periods of its age. The only obser- 
vations which we have seen on this subject worth re- 
peating were made by the ingenious Mr Barker, to 
whom the Philosophical Transactions are much indebt- 
ed for papers containing an accurate register of the 
weather, which he has kept for many years. He has 
drawn up a table to point out the growth of three kinds 
of trees, oaks, ashes, and elms 5 which may be seeo 
in the Philosophical Transactions for 1788. We shall 
give his conclusions. 

“ I find (says be) the growth of oak and ash to be 
nearly the same. I have some of both sorts planted at 
the same time, and in the same hedges, of which the 
oaks are the largest j but there is no certain rule as to 
that. The common growth of an oak or an ash is 
about an inch in girth in a year ^ some thriving ones 
will grow an inch and a half j the uiithriving ones not 
so much. Great trees grow more timber in a year than 
small ones j for if the ani.ual growth be an inch, a ciwt 
of one-sixth of an inch is laid on all round, and tw 
timber added to the body every year is its length niul- 
tiplied into the thickness of the coat and into the 
and therefore the thicker the tree is, the more timber i» 
added.” 

We will present onr readers with a table, 
the growth of 17 kinds of trees for two years. The 
trees grew at Cavenham in Suffolk. 

A I- Oak 
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England, where they build upon leases. It diflers from Trer. 
oak in this, that it requires not much seasoning, and v— 
therefore no great stock is required before-hand. I ir is 
used for flooring, wainscoting, and the ornamental parts 
of building within doors. Elm is the next in use, espe- 
cially in England and France: it is very tough and 
pliable, and therefore easily worked : it does not readily 
split j and it bears driving of bolts and nails better 
than any other wood ; for which reason it is chiefly used 
by wheeUwrights and coach-makers, for shafts, naves, 

&c. Beech is also used for many purposes : it is very 
lough and white when young, and of great strength j 
bat liable^ to warp very much when exposed to the wea- 
ther, and to be worm eaten when used within doors *, 
its greatest use is for planks, bedsteads, chairs, and 
other household goods. Ash is likewise a very useful 
wood, but very scarce io most parts of Europe j it serves 
in buildings, or for any oilier use, when screened frcni 
the weather ^ handspikes and oars are chiefly made of it. 

Wild chesnut timber is by many esteemed to be as g^d 
as oak, and seems to have been much used in old build- 
ings; but w!;etber these trees are more scarce at present 
Trees sometimes attain a very great size; this must than formerly, or have been found not to answer so well 
depend in a great measure on the richness of soil, but as was imagined, it is certain that this timber is now but 
no less on the degree of heat. Indeed heat is so essen- little used. Walnut-tree is excellent for the joiner’s 
tial to the growth of trees, that as we go from the use, it being of a more curious brown colour than beecli, 
place within the polar circles where vegetation begins, and not so subjrc^t to the worms. The poplar, abcle, 
and advance to the equator, we find the trees increase and aspen trees, which are very little difl'erent from each 
in size. Greenland, Iceland, and oth< r places in the other, are much used Instead of fir ; they look well, ai.d 
same latitude, yield notices at all; and the shrubs which are tougher and harder. 

they produce arc dwarfish ; whereas, in warm climates. The goodness of timber not only depends on the soil 
they often grow to an immense ^ize. Mr Marsham saw and situation in which itstands, but likewise on the sea- 
spruce and silver firs iu the dock-yard in Venice above son wherein it is felled. In this people disagree very 
40 yards long, and one of 39 yards was 18 Inches dia- much ; some are for having it fHled as soon as its fruit 
meter at the small end. He was informed that they is ripe, others in the spring, and many in the autumn, 
came from Switzerland. But as the sap and moisture of timber is certainly the 

The largest tree in Europe^ mentioned by travellers, cause that it perishes much sooner than it otherwise 

is the chesnut tree on Mount Etna, already described would do, it seems evident, that timber should be felled 

tinder the article Etka, N* 18. It is a certain fact when there is the least sap in it, viz. from the time that 

that trees acquire a very great size in volcanic coun- the leaves begin to fall till the trees begin io bud. This 

tries. Beside the nuiltitude of fine groves io tlie neigli- woilr usually conmiences about the end of April in 

bourhood of Alhano io Italy, there are many detached England, because the bark then rises most freely ; for 

oaks 20 feet in circumference, and many elms of the where a quantity of timber is to be felled, the statute 

same size, especially in the romantic way to Eastello, requires it to be done then, for the advantage of tan- 
called the Galleria, Jo travelling by the side of the niog. The ancients chiefly regarded the age of the 
lake of Bolsena, the road leads through an immense moon in felling their timber ; their role was to fell it in 
number of oaks, spread upon beautiful hills. Where the wane, or four clays after tlie new moon, or sometimes 

the lava has been sufficiently softened, they are clean iu the last quarter. Pliny advices it te be in the very in- 

and straiglit, and of a considerable size ; hut where the slant of the change : which liappening to be in the last 

lava has not been converted into a soil proper for strong day of the winter solstioe, the timber, says be, will be 

vegetation, they are round-lieaded, and of less size ; incorruptihle. 

however, taken all together, they make a magnificent Timber should likewise be cut when of a proper age; 
appearance; and the spot itself ought to be ranked for when it is either too young or too old, it will not 

among the fine parts of Italy. The same may be ob- be so durable as when cut at a proper age. It is said 
served of the small take of Vico, encompassed with gen- that oak should not be cut under 60 years old, nor 
tie risings, that are all clothed with forest-trees. above ^00. Timber,' however, should he cut in its 

Some yews have been found in Britain 60 feet prime, when almost fully grown, and before it begins 

round. Palms in Jamaica attain the height of 200 feet; to decay ; and this will be sooner or later according to 

and some of the pines io Norfolk island are 280 feet the dryness and moistness of the soil where the timber 

iiigh. grows, as also according to the bigness of the trees ; 

Of all die different kinds known in Europe, oak is for there are no fixed rules in felling of timber, expe- 
best for building ; and even when it lies exposed to air rience and judgment must direct here as in most other 
and water, there is none equal to it. Fir timber is the oases. 

next in degree of goodness for huilcUng, especially in Great attention is necessary in tba seasoning of tim- 
Voi.. XX. Part II. t 3 N her. 
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her. Some advise the planks of timber to be laid for a 
few days in some pool or running stream, in order to 
extract the sap, and afterwards to dry them in the sun 
or air. By this means, it is said, they will be prevented 
from either chopping, casting, or cleaving; but against 
shrinking there is no remedy. Some again are for bury- 
ing them in the earth, others in a heat ; and some for 
scorching and seasoning them in fire, especially piles, 
posts, &c, which are to stand in water or earth. The 
Venetians first found out the method of seasoning by 
fire ; which is done after this manner : They put the 
piece to be seasoned into a strong and violent flame; in 
this they continually turn it round by means of an en- 
gine, and take it out when it is everywhere covered 
with a black coaly crust ; the internal part of the wood 
is thereby so hardened, that neither earth nor water can 
damage it for a long time afterwards. 

Dr Plott says, it is found by long experience, that 
the trunk or body of the trees, when barked in the 
spring, and left standing naked all the summer exposed 
to the sun and wind, are so dried and hardened, that 
the sappy part in a manner becomes as firm and durable 
as the heart itself. This is confirmed by M. Buflem, 
who, in 173®* presented to the Royal Academy of Sci- 
ences at Paris a memoir entitled, “ An easy method of 
increasing the solidity, strength, and duration of tim- 
lier for which purpose he observes, “ nothing more 
is necessary than to strip the tree entirely of its bark 
during the season of the rising of the sap, and to leave 
it to dry completely befoi*e it be cut down.” 

By many experiments, particularly described in that 
essay, it appears, that the tree should not be felled till 
the third year after it has been stripped of the bark ; 
that it is then perfectly di-y, and the sap become almost 
as strong as the rest of the timber, and stronger than 
the heart of any other oak tree which has not been so 
•tripped ; and the whole of the limber stronger, heavier, 
and harder ; from which he ihinks it fair to conclude, 
that it is also more durable. “ It would no longer (he 
adds) be necessary, if this method were practised, to 
cut ofli the sap ; the whole of the tree might be used as 
timber ; one of 40 years growth would serve all the 
purposes for which one of 60 years is now required ; 
and this practice would have the double advantage of 
increasing the quantity, as well as the strength and so- 
lidity, of the timber.” 

The navy board, in answer to the inquiries of the 
eominissioners of the land revenue, in May 1789, in- 
formed them, that they had then standing some trees 
•tripped of their bark two years before, in order to try 
the experiment of building one half of a sloop of war 
with that timber, and the other half with timber felled 
and stripped in the common way. This very judicious 
mode'ol making the experiment, if it be properly exe- 
cuted, will undoubtedly go far to ascertain the efiects 
of this practice. We are sorry that we are not able 
to inform our readers what was the result of the expe- 
riment. ^ 

timber have been well seasoned 
and fixed in their places, care is to be taken to defend 
or preserve them ; to which the smearing them with 
linseed oil, tar, oj. the like oleaginous matter, coiitri- 
butes much. The ancients, particularly Hesiod and 
Virgil, advise the smoke-drying of all instruments made 
of wood, by hanging them op in the chimneys where 



wood fires are used. The Dutch preserve their gates, iWi 
portcullices, drawbridges, sluices, &c. by coating them v 
over with a mixture of pitch and tar, whereon they 
strew small pieces of cockle and other shells, beaten al- 
most to powder, and mixed with sea-sand, which in- 
crusta and arms them wonderfully against all assaults of 
wind and weather. When timber is felltd before the sap 
is perfectly at rest, it is verv subject to worms ; hot to 
prevent and cure this, Mr Evelyn recommends the fol- 
lowing remedy as the most approved : Put common sol- 
phur into a cucurbit, with as much aquafortis as will 
cover it three fingers deep ; distil it to dryness, which is 
performed by two or three rectifications. Lay the sul- 
phur that remains at bottom, being of a blackish or 
sand-red colour, on a marble, or put it in a glass, and it 
will dissolve into an oil ; with this oil anoint the timber 
which is infected with worms. This, he says, will not 
only prevent worms, but preserve all kinds of woods, 
and many other things, as ropes, nets, and masts, from 
putrefaction, either in water, air, or snow. 

An experiment to determine the comparative durabi- 
lity of different kinds of timber, when exposed to the 
weather, was made by a nobleman in Norfolk ; of which 
an account is given by Sir Thomas Bcevor. This no-i ss^ 
bleman, in the year 1774, ordered three posts, 
two sides of a quadrangle, to be fixed in the earth 
rising ground in his park. Into these posts were mor- 
tised planks, an inch and a half thick, cut out of trees 
from 30 to 45 years growth. These, after standing 10 
years, were examined, and found in the following state 
and condition : 

The cedar was perfectly sound ; larch, the heart 
sound, hut the sap quite decayed ; spruce fir, sound; 
silver fir, in decay ; Scotch fir, much decayed ; pin- 
aster, quite rotten ; cbesnut, perfectly sound ; abeic, 
sound ; beech, sound ; walnut, in decay ; sycamore, 
much decayed ; birch, quite rotten. Sir I'homas Bee- 
vor justly remarks, that the trees ought to have been of 
the same age ; and Mr Arthur Young adds, they ought 
to have been cot out of the same plantation. 

The immense quantity of timber consumed^ of lata 
years in ship-building and other purposes has diniioisb- 
ed in a very great degree the quantity produced in this 
country. On this account, many gentlemen who wish 
well to their country, alarmed with the fear of a scar- 
city, have strongly recommended it to government to 
pay some attention to the cultivation and preservation 
of timber. ^ . 

We find, on the best authority, that of Mr Irving in- 
spector general of imports and exports, that the ship- 
ping of England in 1760 amounted to 6107 in num- 
ber, the tonnage being 433,922 ; and the shipping *** 
Scotland amounted to 976 in number, the tonnage^ be- 
ing 52,818. In 1788 the whole shipping of Brit^ 
and Ireland and their colonies amounted to 13,800, be- 
*»359»752 tons burden, and employing 107,925 
men. The. tonnage of the royal navy in the same year 
was 413,667. We are informed also, on what we 
aider as the best authority (the report of the commission-^^^^ 
ers of the land revenue), that the quantity of oak tiniber, 
of English growth, delivered into the dockyards froin 
1760 to 1788 was no less than 768,676 loads, andtha 
the quantity used in the merchants vards in the same 
time was 516,630 loads; in all 1,285,306 loads. 
foreign oak used in the same period was only I 37 » 7 j^ 
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loads. So that, after deducting the quantity remaining 
in the dock-yards in 1760 and 1788, and the foreign 
oak, there will remain about 1,054,284 loads of English 
oak, consumed in 28 years, which is at an average 
3^,653 loads per annum,* besides from 8300 to 10,000 
loads expended annually by the East India Company 
within the same period (a). 

The price of wood has risen in proportion to the de- 
mand and to its diminution. At the conquest, woods 
were valued, not by the quantity of timber which they 
contained, but the number of swine which the acorns 
could support. In i6o8, oak in the foresta was sold 
at 10s. per load, and fir-wo<»d for 2s. per load. In 
1663 or 1665, in navy contracts from 2l.to 2I. 15s. 6d. 
per load was given. In 1756 it rose to 4I. 5s. per 
load, and 3s. in addition, because no tops are received. 
Plank four inch sold in 1769 for 7I. a load, three inch 
61 .; which prices were the same in 1792. 

So great an expenditure of valuable timber within so 
short a period, gives reP.son to fear that the forests of 
this country will soon be entirely dismantled, unless 
some hing is done to rai**e fresh supplies. The build- 
ing of a 70 gun ship, it is said, would take 40 acres of 
timber. This calculation is indeed so excessive, that it 
is scarcely credible. This, however, is no exaggeration. 
According to the prevailing opinion of experienced sur- 
veyors, it will require a good !>oil and good manage- 
ment to produce 40 trees on an acre, which, in a hun- 
dred years, may, at an average, be computed at two 
loads each. Reckoning, therefore, two loads at 81 . i6s. 
one acre will be worth 350I. and consequently 40 acres 
will only be worlli 14.230!. Now a 70 gun ship is ge- 
nerally supposed to cost 70,000!. ; and as ships do not 
last H gre*at many years, the navy continually requires 
new ships, so that the forests must be stripped in a cen- 
tury or two, unless young trees are planted to supply 
their place. 

Many plans have been proposed for recruiting the 
forests. Premiums have been held forth to individuals ; 
and it has been proposed that the crown- lands should 
be set apart for the special purpose of raising timber. 
With respi ct to individuals, as they must generally be 
disposed to sow nr plant (heir lands with those vege- 
tables wbicb will best reward their labours, it is not to 
be expected that they will set apart their Belds for 
planting trees unless they have a greater return from 
them than other crops. But had must that land be 
whit b will not yi**ld much more than 350I. produce in 
100 years. But though it be evident that good land 
will produce crops much more lucrative to the proprietor 
than limber, yet still there are lands or pieces of land 
which might be applied with very great advantage to 
the production of wood. Uneven ground, or the sides 
of fields where corn cannot be cultivated, might very 
properly be set apart for this purpose ; barren lands, 
or such as cannot be cultivated without great labour 
and expence, might also be planted. Hedge- rows and 



clumps of trees, and little woods scattered up and down, Tree. 
would shelter and defend the fields from destructive 
winds, would beautify the face of the country, render 
the climate warmer, improve barren lands, and furnish 
wood for the arts and manufactures. 

But to cultivate forest timber has also been thought 
of such national importance, that it has been deemed 
worthy of the attention of government. It has been 
proposed to appropriate such part of the crown lands at 
are fit for the purpose solely of producing timber for 
the navy. This appears a very proper scheme in spe- 
culation ; but it has been objected, that for guvernmeut 
to attempt the farming of forests would be really to 
establish groups of officers to pocket salaries for doing ' 
wh’at, it is well known, will never be done at all. But 
to this objection we reply, that such an agreement might 
be made with the inspectors of forests, as to make it 
their own interest to cultivate trees with as much care 
as possible. Their salary might be fixed very low, and 
raised in proportion to the number of trees which they 
could furnish of such a size in a certain number of years. 

After all, we must acknowledge that we must depend 
greatly on Russia, Sweden, Norway, and America, for 
supplying us with timber ; and witile these countries take 
our manufactures in exchange, we have no reason to com- 
plain. Still, however, we ought surely not to neglect 
the cultivation of what is of so much importance to our 
existence as a nation, for it may often be impossible in 
time of war to obtain timber from foreign countries. 

In the beginning of this article we mentioned the 
general division of trees into timber or forest-trees and 
fruit trees. We have already said all that our limits 
will permit respecting the former : we will now, there- 
fore, say something of the latter. Our observations shall 
be confined to the methods of preserving fruit trees in 
blossom from the effects of frost, and from other diseases 
to which they are liable. 

The Chevalier de Dienenberg of Prague, we are told, Eur^feam 
has discovered a method of tfiectually preserving trees in M’agmmnc^ 
blossom from the fatal effects of those frosts which some- 
times in the spring destroy the most promi^ing hopes of a 
pientirul crop of fruit. His method Is extremely simple. 

He surrounds the trunk of the tree in blossom with a 
wisp of straw or hemp. The end of this he sinks, by 
means of a stone tied to it, in a vessel of spring water, 
at a little distance from the tree. One vessel will conve- 
niently serve two trees : or the cord may be lengthened 
so as to surround several, before its end is plunged into 
the water. It is necessary that the vessel be placed in an 
open situation, and by no means shaded by the branches 
of the neighbouring trees, that the frost may produce all 
Its effect on the water, by means of the cord communi- 
cating with it. — This piecautlonts particularly necessary 
for those trees the flowers of which appear nearly at the 
same time as the leaves ; which trees are peculiarly ex- 
posed to the ravages of the frost. The proofs of its effi- 
cacy, which he had an opportunity of observing in the 

spring 



(a) a writer in the Bath Transactions says, that the aggregate of oaks felled in England and Wales for 30 
years past has amounted to 320,000 loads a year ; knd affirms that he has documents in his possession founded 
on indisputable facts. The difterence between this account, and that which we have given in the text from fte 
report of the commissioners, we leave to be reconciled by those who have proper opportunities. We give the 
facts merely on the authority of others. 

3 N a 
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Tree, spring of 1787, were remarkably striking. Seven apri* 

• * cot espaliers in his garden began to blossom in the month 
of March. Fearing that they would suffer from tbeUte 
frosts, he surrounded them with cords as above directed. 
In effect, pretty sharp frosts took place six or eight 
nights : the apricot-trees in the neighbouring gardens 
were all frozen, and none of them produced any fruit, 
whilst each of the chevalier's produced fruit in abun* 
dance, which came to the greatest perfection. 

The following is the method proposed by Mr Wil- 
liam Forsyth for curing injuries aod defects in trees j for 
which a reward was given to him by his majesty, on 
condition that he should make it public. It is equally 
applicable to forest as to fruit trees (b). 

Take one bushel of fresh cew-dung ; half a bushel of 
lime rubbish of old buildings (that from the ceilings of 
rooms is preferable) half a bushel of wood ashes ; and a 
sixteenth part of a bushel of pit or river sand. The tht-ee 
last articles are to be sifted hoe before they are mixed ; 
then work them well together with a spade, and after* 
wards with a wooden beater, until the stuff is very 
•smooth, like fine plaster used for the ceilings of rooms. 
The composition being thus made, care must be taken 
to prepare the tree properly for its application, by cut- 
ting away all the dead, decayed, and injured parts, till 
you come to the fresh sound wood, leaving the surface of 
the wood very smooth, and rounding off the edges of 
the bark with a draw-knife, or other instrument, per- 
fectly smooth, which must be particularly attended to. 
Then lay on the plaster about one*eighlh of an inch 
thick all over the part where the wood or bark has been 
so cut away, finishing off the edges as thin as possible. 
Then take a quantity of dry powder of wood ashes, 
mixed with a sixth part of the same quantity of the ashes 
of burnt bones ; put it into a tin box, with holes in the 
top, and shake the powder on the surface of the plaster, 
till the whole is covered over with it, letting it remain 
for half an hour to absorb the moisture : then apply more 
powder, rubbing it on gently with the band, and re- 
peating the application of the powder, till the whole 
plaster becomes a dry smooth surface. 

All trees cut down near the ground should have the 
surface made quite smooth, routing it off in a small de- 
gree, as before mentioned ; and the dry powder directed 
to be used afterwards should have an equal quantity of 
powder of alabaster mixed with it, in order the better to 
resist the dripping of trees and heavy rains. If any of 
the composition be left for a future occasion, it should 
be kept in a tub or otiier vessel^ and urine of any kind 
poured on it, so as to cover the surface j otherwise the 
atmosphere will greatly hurt the efficacy of the applica- 
tion. Where lime rubbish of old buildings cannot be 
^ily got, take powdered chalk, or common lime, after 
having been slaked a month at least. As the growth of 
the ^ee will gradually affect the plaster, by raising op 
Its edges next the bark, care should be taken, where that 



happens, to mb it over with the finger when occasion Tki 
may require (which is best done when moistened by |j ; 

rain), that the plaster may be kept whole, to prevent J 

the air and wet from penetrating into the wound. ’ ^ ^ 

By this process, some old worn-out pear trees, that i 

bore only a few small, bard fruit, of a kemelly texture, > 

were made to produce pears of the best quality and finest Uom on ik | 
flavour the second summer after the operation •, and ^ 

four or five years they bore such plenteous crops, as a 
young healthy tree would not have produced in four 
times that period. 

By this process, too, some large ancient elms, in a 
roost decayed state, having all their upper parts broken, 
and a small portion only of the bark remaining, shot oot 
stems from their tops, above thirty feet in height, in six 
or seven years from tbe first application of tiie compo* 
sition. 

Thus may valoable trees be renovated ^ and forest 
trees, wbieli are useful or ornamental from their parti' 
cular situation, be preserved in a flourishing state. But 
what is far more interesting, a perfect cure . has bwa 
made, and sound timber produced, in oak trees, which 
had received very considerable damage from blows, brui- 
ses, cutting of deep letters, the rubbing off the bark by 
the ends of rollers, or wheels of carts, or from the 
breaking of branches by storms. 

TREFOIL. See Trifolium, Botany Jnc/ex, 

TREMELLA, a genus of plants belonging to the 
class of cryptogamia. See Botany Index. 

TREMOR, an involuntary shaking, chiefly of the 
bands and bead, sometimes of the feet, and sometimes 
of the tongue and heart.— Tremors arising from a too 
free use of spirituous liquors require the same treatmeat 
as palsies. 

TRENCHES, in fortification, are ditches cut by tbe 
besiegers, that tliey may approach the more securely to 
the place attacked, whence they are also called lines of 
approach^ 

TRENT, Bishopric of, a province of Germany, in 
the circle of Austria, near the frontiers of Italy ; is 
bounded on the north by Tirol ; on tbe east- by theFel- 
trino and Belluoese 5 on the south, by Vincentino, the 
Veronese, Bresciano, and the lake de Garda \ 
tbe west, by thq Bresciano, and the lake de Garda. 
soil is said to be very fruitful, and to abound in wine 
aod oil. It is subject to Austria. 

Trent, a city of Germany, and capital of tbe bi- 
shopric of that name, is a very ancient place, and 
in a fertile and pleasant plain, in the midst of tbe high 
mountains of tbe Alps. The river Adige washes its 
walls, and creeping^^ some time among the hills, runs 

swiftly into Italy. Trent has three considerable churches, 

tbe principal of which is tbe cathedral : this is 
regular piece of architecture. The church of St Mai^ 

Major is all of red aod white marble } and is remark-, 
able for being the place where the famous cou^il « 



It Covering the woui^a of trees, >uid the place where grafts are inserted, was discovered longsgj- 

with IS^s wfs'lwM * ky Thomis Hitt in 1755 ; a third edition of wl^^ 
Baste he directs to Iw I 'J '* I!" ^^.ensists af a mixture of clay and cow’s dong diluted with water. Tb 

heals We are inforJi-d wound with a brush } it adheres firmly, be says, without cracking, till the "'®“ 
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Trent Trent was held, whose decisions are now the standing 
Q rule of the Iloroish church. E. Long. ii. 5. N. Lat. 

Tre vtfx. ^5, 

» Trent, one of the largest riTcrs in England, which 
rises in the moorland of 'Staffordshire, and runs south* 
west by Newcastle- under- Line ; and afterwards di- 
viding the county into two parts, runs to Burton, then to 
Nottingham and Newark ; and so continuing its course 
doe north to Gainsborough on the confines of Lincoln- 
shire, it joins several rivers, and falls into the Humber. 

Trent, Council of, in Ecclesiastical History, denotes 
the council assembled by Paul HI. in 1545, and conti- 
nued by 25 sesbions till the year 1 563, under Julias III. 
and Pius IV. in order to correct, illustrate, and fix with 
perspicuity, the doctrine of the church, to restore the 
vigour of its discipline, and to reform the lives of its mi- 
nisters. The decrees of this council, together with the 
creed of Pope Pius IV. contain a summary of the doc- 
trines of the Roman Catholics. These decrees were 
subscribed by 255 clergy, consisting of four legates, 2 
other cardinals, 3 patriarchs, 25 archbishops, 168 bi- 
shops, besides inferior clergy. Of these 150 came from 
Italy, of course the council was entirely under the influ- 
ence of the pope. For a more particular account of the 
council of Trent, see Mosheim's Church Histei^, the 
Modern Universal History, vol.xxiii. and Father Paul's 
History of the Council of Trent. 

TRENTON. See New Jersey. 

TREPANNING. Sec Surgery Index. 

TRES TABERN/E, in Ancient Geography, a place in 
Latium, lying on the Via Appia, on the left or south 
side of the river Astura, to the north of the Palades 
Pomptinae. Its ruins are now seen near Cisterns, a vil- 
lage in the Campagna di Roma, 21 miles from Rome, 
whence the Christians went out to meet St Paul. 

TRESPASS, in Lxtw, signifies any transgression of 
the law, under treason," felony, or misprision of either: 
but it 18 commonly used for any wrong or damage that 
IS done by one private person to another, or to the king 
in his forest. 

TRESSLE TREES, in Ship-Building, two strong bars 
•f timber fixed horizontally on the opposite sides of the 
lower mast bead, to support the frame of the top and 
the weight of the top-mast. 

TRESSURE, in Heraldry, a diminutive of an orle, 
usually held to be half the breadth thereof. 

TRET, in Commerce, an allowance made for the 
waste or the dirt that may be mixed with any commo- 
dity •, which is commonly four pounds in every 104. 
pounds weight. 

TREVERI, or Treviri, in Ancient Geography, zn 
ancient and a powerful people, both in horse and foot, 
according to Caesar ; extending far and wide between 
the Meuse and the Rhine. Their chief town was called 
Treveris. Now Triers or Treves. 

TREVES, or Triers (in Latin Trevere, Trevers, 
Treviris, or Augusta Trevirorum), the capital of the 
German archbishopric of the same name, stands 60 miles 
west of Mentz. 52 south of Cologne, and 82 north of 
Strasbnrg. This city vies with most in Europe for anti- 
quity, having been a large and noted town before Au- 
gustus settled a colony in it. It was free and ini perl a 1 
till the year 1 560, when it was surprised and subjected 
by its archbishop Jamrs III. It stands on the Moselle, 
•MCf wiiich it has a fair stone bridge. The cathedral is 



a large boildrag; nai ntar it standi the elector'f palace. Trtrc^, 
Here are three collegiate and five parish cbnrehef, an TriaL 
uniyereiW fottoded in 1472, wkb some woiaini of the — 
ancient theatre. Roman coins and medals are 

often found in the rum* of tJ»e old city. The private 
houses here are mean ; and the city is neither well for- 
tified nor inhabited. Four-fifths of this archhisbopric 
were seized by France in 1794 and united to her 
territories ; and the remaining parts were seeolarised 
and distributed among certain princes in 1803. in 1814 
the part which France held was given to Prussia. K. 

Long. 6. 41. N. Lat. 49. 45. 

TRIAL, in Law, the examination of a cause accord- 
ing to the laws of the land before a proper judge } or 
it IS the manner and order observed In the hearing and^ 
determining of canses. 

Trials are either civil or criminal. 

I. Citdl Trials. The species of trials in civil cases 
are seven : By record; by inspection or examination j by 
certificate; witnesses ; by wager of battel; Iw wager 
of law; and by jury. The first six are only had in cer- 
tain special or eccentrical cases, where the (rial by jury 
would not be so proper or effectual: (See them explain- 
ed under their respective titles). The nature of the 
last, that principal criterion of truth in the law of Eng- 
land, shall be explained in this article. 

As trial by jury is esteemed one of the most import- 
ant privileges which members of society can enjoy, and 
the bulwark of the British constitution, every man of 
reflection must be stimulated by the desire of inquiring 
into its origin and history, as well as to be acquainted 
with the forms and advantages by svbich it is accom- 
panied. We wiH therefere begin with tracing it to its 
origin. Its institntion has been ascribed to our Saxon 
ancestors by Sir W illiam BUckstone. 

“ Some authors (says that illustrious lawyer) have en- B/aekat: 
deavoured to trace the original of juries up as high as the Comment;. 
Britons themselves, the first inhabitants of our island ; 
hut certain it is that they were in use among the earliest^ 

Saxon colonies, their institution beiug ascribed by Bishop 
Nicholson to Woden himself, their great legislator and 
captain. Hence it is, that we may find traces of juries 
in the laws of all those nations which adopted the feodal 
system, as in Germany, France, and Italy j who had all 
of them a tribunal composed of twelve gooff men and 
true, boni homines, usually the vassals or tenants of the 
lord, being the equals or peers of the parties litigant 5. 
and, as the lord’s vassals judged each other in the lord’s 
courts, so the king’s vassals, or the lords themselves, 
judged each other in the king’s court. In England we 
find actual mention of them so early as the laws of King 
Etlielred, and that not as a new invention. Stiernhook 
ascribes the invention of the jury, which hi the Teuto- 
nic language is denominated nembda, to Regner king of 
Sweden and Denmark, who was contemporary with our 
King Egbert. Just as we are apt to impute the inven- 
tion of this, and some other pieces of juridical polity, 
to the superior genius of Alfred the Great j to wbomy, 
on account of his having done much, it is usual to attri- 
bute every thing: and as the tradition of ancient Greece 
placed to the account of their own Hercules whatever 
achievement was performed superior to the ordinary 
prowess of mankind. Whereas the truth seems to be, 
that this tribunal was universally established among all; 
the northern nations^.and s*o interwoven in their veryr 

coDstitotioo;. 
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Tdd. constitution, that the earliest accoaots of the one give 
V as also some traces of the other.” 

This opinion has been controverted with much learn- 
ing and ingenuity by Dr Pettingai in his Inquiry into 
the Use and Practice of Juries among the Greeks and 
Homans, who deduces the Origin of juries from these 
ancient nations. 

He begins with determining the meaning of the word 
iuutfcu in the Greek, and judices in the Roman, writers* 
“ The common acceptation of these words (says he), 
and the idea generally annexed to them, is that of pre~ 
tidents of courts^ or, as we call them,yi/r/g-« ; as such 
they are understood by commentators, and rendered by 
critics. Dr Middleton, In his life of Cicero, expressly 
calls the judices, yi/r/ge.9 of the bench ; and Archbishop 
Potter, and in short all modern writers upon the Greek 
or Roman orators, or authors in general, express 
nn^ judices by such terms as convey the idea of presi>‘ 
dents in courts of justice. The propriety of this is doubt- 
ed of, and bath given occasion for this inquiry ; in which 
is shown, from the best Greek and Roman authorities, 
that neither the of the Cireeks, or x\\t judices of 

the Romans, ever signified presidents in courts of judu 
cuturcy or judges of the bench ; but, on the contrary, 
thev were distinguished from each other, and the differ- 
rence of their duty and function was carefully and 
clearly pointed out hy the orators in their pleadings, 
who were the best authorities in those cases, where the 
question related to forms of law, and methods of pro- 
ceeding in judicial affairs and criminal process. 

The presidents of the courts in criminal trials at A- 
thens were the nine archons, or chief magisi rates, of 
which whoever presided was called or 

president of the court. 'I'hese nine presided in different 
causes peculiar to each jurisdiction. The arcbon, pro- 
perly so called, had belonging to his department all pu- 
pillary and heritable casis^ the ySoeeiAfv; or rex sacro^ 
runty the chief priest, all cases where religion was con- 
cerned *, the polemarchus, or general, the affairs of the 
armv and ail military matters j and the six thesmothe- 
tfic, the other ordinary suits. 

Wherever then the ^utetrauy or judicial men, are 
addressed by the Greek oi-ators in their s|ieeche8, they 
are not to be understood to he the presiding magistrates, 
but another class of men, who were to inquire into the 
state of the cause before them, by witnesses and other 
methods of coming at truth ; and after inquiry made 
and witnesses heard, to report their opinion and verdict 
to the president, who was to declare it. 

The several steps and circumstances attending this 
judicial proceeding are so similar to the forms observed 
by our jury, that the learned reader, for such I must 
Suppose him, cannot doubt but that the nature, intent, 
and proctedlngM of the among the Gn eks Ve:e 

the same wnh the English jury ; namely, for the pro- 
tection of the lower people from the power and oppres- 
sion of the great, by administering equal law and jus- 
tice to all ranks ; and therefore when the Greek orators 
greeted ihe.r speeches to as we see in 

Demosthenes, iEschines, and Lysias, we are to under- 
stand It in the same sense as when our lawyers at the 
bar say, uentlemen of the jury. 

So llkeivUe among the Roman., judicN, in their 
pleaJ.np at the bar, neve rsignified judges of the bench, 
or presidents of the court, hut a body or order of men 
whose office in the courU of judicature was distinct from 



that of the praetor ov judex questionisy which tnswered 
to our judge of the bench, and was the same with the 
arcbon, or nytfun of the Greeks : whereas the 

duty of the judices consisted in being impaonelled, as 
we call it, challenged, and swore to try uprightly the 
case before them ; and when they had agreed upon their 
opinion or verdict, to deliver it to the president wbs 
was to pronounce it. This kind of judicial process was 
first introduced into the Athenian polity by Solon, and 
thence copied into the Roman republic, as probable 
means of procuring just judgment, and protecting the 
lower people from the oppression or arbitrary decisions 
of their superiors. 

When the Romans were settled in Britain as a pro- 
vince, they carried with them their jura and tnstiiutay 
their laws and customs, which was a practice essential 
to all colonies ; hence the Britons, and other countries 
of Germany and Gaul, learned from them the Roman 
laws and customs ; and upon the irruption of the north- 
ern nations into the southern kingdoms of Europe, the 
laws and institutions of the Romans remained, when 
the power that introduced them was withdrawn: and 
Montesquieu tells us, that under the first race of kings 
in France, about the fifth century, tlie Romans that re- 
mained, and the Burgundians their new masters, lived 
together under the same Roman laws and police, and 
particularly the same forms of judicature. How rea- 
sonable then is it to conclude, that in the Roman courts 
of judicature continued among the Burgundians, the 
form of a jury remained in the same state it was used at 
Rome. It is pertain, Montesquieu, sjpeaking of those 
times, mentions the paires or hornmes de Jufy homagers 
or peers, which in the same chapter lie calls jvgeSy 
judges or jurymen : so that we hence see how at thst 
times the hornmes de fiefy or ** men of the fief,” were 
called peerSy and those peers were juges or jurymen. 
These were the same as are called in the laws of the 
Confessor pers de la tenurcy the ** peers of the tenure, 
or homagers,” out of whom the jury of peers were 
chosen, to try a matter in dispute between the lord and 
his tenant, or any other point of controversy in the ma- 
nor. So likewise in all other parts of Europe, where the 
Roman colonies had been, the Goths succeeding ihemi 
continued to inake use of the same laws and institutions, 
which they found to he established theie by the first 
conquerors. This is a much more natural way of ac- 
counting for the origin of a jury in Europe, than hay- 
ing recourse to the fabulous stoiy of Woden and bit 
savage Scythian .companions, as the first introducers of 
80 humane and beneficent an institution.” 

Trials by jury in civil causes are of two kinds j tu- 
traordinary and ordinal y. 

I. The first species of extraordinaty trial by jury •• 
that of the grand assize, which was instituted by 
Hemy II. in parliament, by way of alternative offered 
to the choice of the tenant or defendant in a writ of 
right, instead of the barbarous and unchristian custom 
of duelling. For this purpose a writ de mugna assisa 
eligenda is directed to the sheriff, to return four knights 
who are to elect and choose 1 2 others to be joined with 
them 5 and these all together form the grand assize, or 
great jury, which is to try the matter of right» 
must now consist of 16 jurors. Another species of ex- 
traordinary juries' is the jury to try an attaint *, whic 
is a process commenced against a former jury for bring- 
ing a false verdict. See the article Attaint* 

6. With 
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2. "With regard tb the ordinary trial by jury in civil 
cases, the most clear and perspicuous way of treating it 
will be by following the order and course of the pro- 
ceedings themselses. 

When therefore an issue is joined by these words, 
“ And this the said A prays may be inquired of by the 
country}” or, “ And of this he puts himself upon the 
country, and the said B does the like }” the court 
awards a writ of venire facias upon the roll or record, 
commanding the sheriff “ that lie cause to come here, 
on such a day, twelve free and lawful men, liberes et /e- 
gates hominesy of the body of his country, by whom the 
truth of the matter may be better known, and who are 
neither of kin to the aforesaid A nor the aforesaid B, 
to recognise the truth of the issue between the said 
parties/’ And such writ is accordingly issued to the 
sheriff. It is made returnable on the last return of the 
same term wherein issue is joined, viz. hilary or trinity 
terms} which, from the making up of the issues therein, 
are usually called issuable terms. And he returns the 
names of the jurors in a panel (a little pane or oblong 
piece of parchment) annexed to the writ. This jury is 
not summoned, and therefore not appearing at the day 
must unavoidably make default. For which reason a 
campulsive process is now awarded against the jurors, 
called in the common pleas a writ of habeas corpora ju- 
ratorumy and in the King’s Bench distringasy command- 
ing the sheriff to have their bodies, or to distrain them 
by their lands and goods, that they may appear upon 
the day appointed. The entry therefore on the roil of 
record is, ” Tliat the jury is respited, through defect of 
the jurors, till the first day of the next term, then to ap- 
pear at Westminster*, unless before that time, viz. on 
Wednesday the fourth of March, the justices of our lord 
the king appointed to take .sssizes in that county shall 
have come to Oxford, that is, to the place assigned for 
holding the assizes. Therefore the sberifi' is command- 
ed to have their bodies at Westminster on the said first 
day of next term, or before the said justice of assize, if 
before that time they come to Oxford, viz. on the fourth 
of March aforesaid.” And as the judges are sure to 
come and open the circuit commissions on the day men- 
tioned in the writ, the sheriff returns and summons this 
jury to appear at the assizes : and there the trial is had 
before the justices of assize and nisi prius: among whom 
(as hath been said*) arc usually two of the judges of 
the courts at Westminster, the whole kingdom being 
divided into six circuits for this purpose. And thus we 
may observe, that the trial of common issues, at nisi 
priusy was in its original only a collateral incident to 
the original business of the justices of assize } though 
now, by the various revolutions of practice, it is become 
their principal civil employment} hardly any thing re- 
maining in use of the real assizes but the name. 

If the sheriff be not an indifferent person, as if he be 
a party in the suit, or be related by either blood or af- 
finity to either of the parties, he is not then trusted to 
return the jury} but the venire shall be directed to the 
•oroners, who in this, as in many other instances, are 
the substitutes of the sherift* to execute process when he 
is deemed an improper person. If any exception lies 
to the coroners, the venire shall be directed to two clerks 
of the court, or two persons of the county named by 
the court, and sworn. And these two, who are called 
elitorty or electors, shall indifferently name the jury, and 



their return is final } no challenge being allowed to their Trial, 
array. ▼ 

Let us now pause a while, and observe (with 
Matthew Hale*), in these first prcjiaratory stages 
the trial, how admirably this constitution is adapted nnd^J 
framed for the investigation of truth beyond any other 
method of trial in the world. For, first, the person re- 
turning the jurors is a man of some fortune and conse- 
quence } that so he may be not only the less tempted 
to commit wilful errors, but likewise be responsible for 
the faults of either himself or his officers} and he is al- 
so bound by the obligation of an oath faithfully to exe- 
cute his duty. Next, as to the time of their return : 
the panel is returned to the court upon the original ve- 
nirey and the jurors are to be summoned and brought in 
many weeks afterwards to tfie trial, whereby the partiet 
may have notice of the jurors, and of their sufficiency 
or insufficiency, characters, connections, and relations, 
that so they may be challenged upon just cause } while, 
at the same time, by means of the compulsory process 
(of distringaSy or habeas cor^ra') the cause is not like* 
to be retarded through defect of jurors. Thirdly, As to 
the place of their appearance: which in causes of weight 
and consequence is at the bar of the court} but in ordi- 
nary cases at the assizes, held in the county where the 
cause of action arises, and the witnesses and jurors live: 
a pi'ovision most excellently calculated for the saving of 
expcnce to the parties. For though the preparation of 
the causes in point of pleading is transacted at Westmin- 
ster, whereby the order and uniformity of proceeding is 
preserved throughout the kingdom, and multiplicity of 
forms is prevented } yet this is no great charge or 
trouble, one attorney being able to transact the business 
of 40 clients. But the troublesome and mos*t expensive 
attendance is that of jurors and witnesses at the trial } 
which therefore is brought home to them, in the coun- 
ty where most of them inhabit. Fourthly, The per- 
sons before whom they are to appear, and before whom 
the trial is to be held, are the judges of the superior 
court, if it be a trial at bar} or the judges of assize, de- 
legated from the courts at VVestminster by the king, if 
the trial be held in the country : persons, whose learn- 
ing and dignity secure their jurisdiction from contempt, 
and the novelty and very parade of whose appeai*ance 
have no small influence upon the multitude. The very 
point of their being strangers in the county is of infinite 
service, in preventing those factions and parties which 
would intrude in every cause of moment, were it tried 
only before persons resident on the spot, as justices of the 
peace, and the like. And the better to remove all sus- 
picion of partiality, it was wisely provided by the sta- 
tutes 4 Edw. III. c. 2. 8 Ric. II. c. 2. and 33 Hen. 

VIII. c. 24. that no judge of assize should hold pleas in 
any county wherein he was born or inhabits. And as 
this institution prevents party and faction from inter- 
mingling in the trial of right, so it keeps both the rula 
and the administration of the laws uniform. These 
justices, though thus varied and shifted at every assizes, 
are all sworn to the same laws, have had the same edu- 
cation, have pursued the same studies, converse and 
consult together, communicate their decisions and reso- 
lutions, and preside in those courts which are mutually 
connected, and their judgments blended together, as they 
are interchangeably courts of appeal or advice to each 
other.. And hence their administration of justice, and 

conduei 
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Tritf}. concluct of trials, are consonant and uniform \ whereby 
^ - that confusion ami contrariety are avoided, which would 

naturally arise from a variety of uncommunicating 
judges, or from any provincial establishment. But let 
,-u3 now return to the assizes. 

When the general day of trial is fixed, the plaintiff 
or his attorney must bring down the record to the as- 
sizes, and enter it with the proper officer, in order to 
its being called on in course. 

Tjiese steps being taken, and the cairse called on in 
court, the record is then handed to the judge, to peruse 
and observe the pleadings, and what issues the parties 
are to maintain and prove, while the jury is called and 
sworn. To this end the sheriff returns his compulsive 
process, the writ of habeas corpora or distringas^ with the 
panel of jurors annexed, to the judge’s officer in court. 

The jurors contained in the panel are either special 
or common jurors. Special juries were originally intro* 
duced in trials at bar, when the causes were of too great 
nicety for the discussion of ordinary freeholders \ or 
where the sheriff was suspected of partiality, though not 
upon such apparent cause as to warrant an exception to 
him. He is in such cases, upon motion in court, and 
a rule granted thereupon, to attend the prothonotary or 
oUier proper officer with his freeholder’s book 5 and the 
officer is to take indlflfeiently 48 ot the principal fire- 
holders in the presence of tlie attorneys on both sides : 
■who are c.ach of them to strike off T2, and the remain- 
ing 24 are returned upon the panel. By the. statute 
3 Geo. TI. c. 25. either parly is entitled upon motion 
to have a special jury struck upon the trial of any issue, 
as well at the assizes as at bar, be paying the extraor- 
dinary expence, unless the jiidije will certify (in pur- 
suance of the statute 24 Geo. II. c. 18.) that the cause 
required such special jury. 

A common jury is one returned by the sheriff ac- 
cording to the directions of the statute 3 Geo. II. c 25. 
which appoints that the sheriff or officer shall not return 
a separate panel for every separate cause, as formerly ; 
hut one and tlic same panel for every cause to be tried 
at the same assizes, containing not less than 48, nor 
more than 72, jurors ; and that their names being writ- 
ten on tickets, shall be put into a box of glass j and 
when each cause is called, 12 of these persons, whose 
names shairbe first drawn out of the box, shall be sworn 
upon the jury, unless absent, challenged, or excused \ 
or unless a previous view of the messuages, lands, or 
place in question, shall have been thought necessary by 
the court j in which case, six or more of the jurors re- 
turned, to he agreed on by the parties, or named by a 
judge or other proper officer of the court, shall heap- 
pointed by special writ of habeas corpora or disuingas. 
to have the matters in question shown to them by two 
persons named In the writ*, and then such of the jury 

as appear, 

shall be sworn on the inquest previous to any other ju- 
rors. rhesc acts are well calculated to restrain any 

With the jurors when returned. ° 

As U.e jurors appear when called, they shall be 

nnmhlT "r other cause, a sufBclent 

the "»t appear at 

the trial, either party may pray a tales. 
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A tales is a supply of sneb men as are suinAooed opon 
the fii*st panel, in order to make up the deficiency. For ' 
this purpose a writ of decern iales^ octo tales^ and the 
like, was tvont to be issued to the sherifl' at common law, 
and must be still so done at a trial at bar, if the jurors 
make default. But at the assizes, or nisi prius^ by vir- 
tue of tbe statute 55 Hen. VIII. c. 6. and other subse- 
quent statutes, tbe judge is empowered at the prayer of 
either party to award a tales de circumstantibus of per- 
sons present in court, to be joined to the other jurors to 
try the cause •, wbo are liable, however, to the same 
challenges as the principal jurors. This is usually done 
till the legal number of 1 2 lie completed ; in which pa- 
triarchal and apostolical number Sir Edward Coke bath 
discovered abundance of mystery. 

When a sufficient number of persons impannelled, or 
talesmen appear, they are then separately sworn, wcU 
and truly to try tbe issue between the parties, and a true 
verdict to give according to tbe evidence y and hence 
thev a.re 4)pnnmin&t«>rl ** the jni*y,” JuratOy and ** iu- 
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they are denominated 
rors,” sc»juratores» 

The jury are now ready to hear the merits ; and to 
fix their attention the closer to the facts which they are 
impannelled and t?worn to try, the pleadings are opened 
to them by counsel on that side which holds the affirma- 
tive of the question in is.'»ue. For the issue is said to lie, 
and proof is always first required upon that side which 
affirms the matter in que.otioii ; in which our law agrees 
with the civil, ei incumbit pi'obatio qui dicity von qtn 
negat ,• cum per rerum neUuratn factum neguntis probatis 
nulla sit. The opeuimr counsel briefly informs them 
what has been transacted in the court above j tin par- 
ties, tbe nature of tbe action, the declaration, tbe plea, 
replication, and other proceedings ; and lastly, upon 
what point the issue is joined, which is there sent down 
to be determined. Instead of which, formerly the 
whole record and process of the pleadings were read U 
them in English by the court, and tbe matter of issue 
clearly explained to their capacities. Tlic nature of the 
case, and the evidence intended to be produced, are 
next laid before them by counsel also on the same side y 
and when their evidence is gone through, the advocate 
on the oilier side opens tlie adverse case, and supports it 
by evidence j and llien the party which began is heard 
by way of reply. See PLEADINGS. 

Evidence in the trial by jury is of two kinds ; cither 
that which is given in proof, nr that which the jury 
may receive by their own private knowledge. The 
former, or proq/s, (to which in common speech tbe name 
of evidence is usually confined) are either written or pa- 
rol y that is, by word of mouth. Written proofs, or 
evidence, are, 1. Records j and, 2. Ancient deeds of 30 
years standing, which prove themselves : but, 3* 
dern deeds j aud, 4. Otlmr writings, must be attested 
and verified by parol evidence of witnesses. With re- 
gard to parol evidence or witnesses ; it must first he re- 
membered that there is a process to bring them in by 
writ of subpoena ad iestficandum ; which commands 
them, laying aside all pretences and excusies, to appear 
at the trial 011 pain of icol. to be .forfeited to the kingj 
to which the statute 5 Eliz. c. 9. has add* d a penalty 
of lol. to the party aggrieved, and damages equivalent 
to the loss sustained by want of his evidence. But no 
witness, unless his reasonable expences be tendered hun 
is bound to s^ppear'at all 5 nor, if he apjaear, is he bound 
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t(J give evidence till such charges are actually paid him j 
except he resides within the bills of mortality, and is 
summoned to give evidence within the same. This 
compulsory process, to bring in unwilling witnesse.«, and 
the additional terrors of an attachment in case of dis> 
obedience, are of excellent use in the thorough investi« 
gation of truth : and, Upon the same principle, in the 
Athenian courts, the witnesses who were summoned to 
attend the trial had their choice of three things : either 
to swear to the troth of the fact in question, to deny or 
abjure it, or else to pay a line of looo drachmas. 

All witnesses, of whatever religion or country, that 
have the use of their reason, are to be received and ex- 
amined, except such as are infamous, or such as are in- 
terested in the event of the cause. All others are com- 
petent witnesses j though the jury from other circum- 
stances will judge of their credibility. Infamous per- 
sons are such as may be challenged as jurors, propUr de- 
lictum : and therefore never shall be admitted to give 
evidence to inform that jury, with whom they were too 
scandalous to associate. Interested witnesses may be ex* 
amined U{)on a voir dire, if suspected to be secretly con- 
cerned in the event 3 or their interest may be proved in 
court. Which last is the only method of supporting an 
objection to the former class 3 for no man is to be exa- 
mined to prove his own infamy. And no counsel, at- 
torney, or other person, intrusted with the secrets of the 
cause by the party himself, shall be compelled, or per- 
haps allowed, to give evidence of such conversation or 
matters of privacy as came to his knowledge by virtue 
of such trust and confidence : but he may be examined 
as to mere matters of fact, as the execution of a deed or 
the like, which might have come to his knowledge 
without being intrusted in the cause. 

One witness (if credible) is suflicient evidence to a 
jury of any single fact : though undoubtedly the con- 
currence of two or more corroborates the proof. Yet 
our law considers that there are many transactions to 
which only one person is privy 3 and therefore does not 
always demand the testimony of two. Positive proof is 
always required, where, from the nature of the case, it 
appeal's it might possibly have been had. But, next to 
positive proof, circumstantial evidence, or the doctrine 
of presumptions, must take place : for when the fact it- 
self cannot be demmistratively evinced, that which comes 
Clearest to the proof of the fact is the proof of such cir- 
cumstances which either necessarily or usually attend 
such facts 3 and these are called presumptions, whicli 
are only to be relied upon till the contrary be actually 
jiroved. 

The oath administered to the witness is not only that 
what he deposes shall be true, but that he shall also de- 
pose the whole truth : so that he is not to conceal any 
part of what be knows, whether interrogated particu- 
larly to that point or not. And all this evidence is to 
be given in open court, in the presence of the parties, 
their attorneys, the counsel, and all bystanders: and 
before the judge and jury : each party having liberty 
to except to its competency, which exceptions are pub- 
licly stated, end by the judge are openly and publicly 
ellowed or disallowed, in the lace of the country : which 
must curb any secret bias or partiality tlrat might arise 
•in his own breast. 

When the evidence is gone through on both sides, 
Vot. XX. Part II. t 



the judge, in the presence of the parties, the counsel, Ti?k 1. 
and all others, sums up the whole to the jury 3 omit- -v — 
ting all superfluous circumstances, observing wherein the 
main question and principal issue lies, stating what evi- 
dence has been given to support it, with such remarks 
as he thinks necessary for their direction, and giving 
them his opinion in matters of law arising upon that 
evidence. 

The jury, after the proofs are summed up, unless the 
case be very clear, withdraw from the bar to consider of 
their verdict 3 and in order to avoid intemperance, and 
causeless delay, are to be kept without meat, drink, fire, 
or candle, unless by permission of the judge, till they 
are unanimously agreed. A method of accelerating una- 
nimity not wholly unknown in other constitutions of Eu- 
rope, and in mattei*s of greater concern. For by the 
golden bull of the empire, if, after the congre.ss is open- 
ed, the electors delay the election of a king of the Ro- 
mans for 30 days, they shall l)e fed only with bread and 
water till the same is accomplished. But if our juries 
eat or drink at all, or have any eatables about them, 
without consent of the court, and before verdict, it is 
finable 3 and if they do so at his charge for whom they 
afterwards And, it will set aside the verdict. Also, if 
they speak with either of the parties or their agents af- 
ter they are gone from the bar, nr if they receive any 
fresh evidence in private, or if, to prevent disputes, they 
cast lots for whom they shall find, any of these circum- 
stances will entirely vitiate the verdict. And it has been 
held, that if the jurors do not agree in their verdict be- 
fore the judges are about to leave the tofvn, though 
they are not to he threatened or imprisoned, the judges 
are not bound to wait for them, but may carry them 
round the circuit from town to town in a cart. This 
necessity of a total unanimity seems to be peculiar to our 
own constitution 3 or at least, in the nemhda or jury of 
the ancient Goths, there was required (even in criminal 
cases) only the consent of the major part 3 and in case of 
an equality, the defendant was held to be acquitted. 

When they are all unanimously agreed, the jury're- 
turn back to the bar 3 and before they deliver their ver- 
dict, the plaintiff is bound to appear in court, by himself, 
attorney, or counsel, in order to answer the amercement 
to which by the old law be is liable, in case he fails in 
his suit, as a punishment for bis false claim. To be 
amerced, or a mercie, is to be a^ the king's mercy with 
regard to the fine to be imposed 3 in misericordia domini 
regis pro Jalso clamore suo. The amercement is disused, 
but the form still continues 3 and if the plaintift* does not 
appear, no verdict can be given 3 but .the plaintiff is 
said to be nonsuit, non sequitur clamorem suum. There- 
fore it is usual for a plaintiff, when he or his counsel 
perceives that he has not given evidence sufficient to 
maintain his issue, to be voluntarily nonsuited, or with- 
draw bimself: whereupon the crier is ordered to call the 
plaintiff3 and if neither he, nor any body for him, ap- 
pears, he is nonsuited, the jurors are discharged, the ac- 
tion is at an end, and the defendant shall recover his 
costs. The reason of this practice is, that a nonsuit is 
more eligible for the plaintiff than a verdict against 
him : for after a nonsuit, which is only a default, he 
may commence the same suit again for the same cause 
of action 3 but after a verdict bad, and judgment conse- 
quent thereupon, be is for ever barred from attacking 
3 O the 
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the defendant upon the same groand of complaint. 
f in case the plaintiff appears, the jury by their foreman 
deliver in their verdict. 

A verdict, vere dictum^ is either privy or public. A 
privy verdict is when the judge hath left or adjourned 
the court : and the jury, being agreed, in order to be 
delivered from their confinement, obtain leave to give 
their verdict privily to the judge out of court : which 
privy verdict is of no force, unless afterwards affirmed 
by a public verdict given openly in court ; wherein the 
jury may, if they please, vary from their privy verdict. 
So that the privy verdict is indeed a mere nullity ^ and 
yet it is a dangerous practice, allowing time for the 
parties to tamper with the jury, and therefore very sel- 
dom indulged. But the only effectual and legal verdict 
is the public verdict: in which they openly declare to 
hare found the issue for the plaintiff, or for the defen- 
dant*, and if for the plaintiff, they assess the damages 
also sustained by the plaintiff, in consequence of the in- 
jury upon which the action is brought. 

When the jury have delivered in their verdict, and it 
is recorded in court, they are then discharged ; and so 
ends the trial by jury : a trial which ever has been, and 
it is hoped ever will be, looked upon as the glory of the 
English law. It is certainly the most transcendant pri- 
vilege which any subject can enjoy or wish for, that he 
cannot be affected either in his property, his liberty, or 
his person, but by the unanimous consent of 1 2 of his 
neighbours and equals. A constitution that we may 
venture to affirm has, under providence, secured the 
just liberties of this nation for a long succession of ages. 
And therefore a celebrated French writer *, who con- 
quieu, 8 p:r, dudes, that because Home, Sparta, and Carthage, have 
L. 6. lost their liberties, therefore those of England in time 
most perish, should have recollected that Rome, Sparta, 
and Carthage, at the time when their liberties were 
lost, were strangers to the trial by jury. 

Great as this eulogium may seem, it is ne more than 
this admirable constitution, when traced to its princi- 
ples, will be found in sober reason to deserve. 

The impartial administration of justice, which secures 
both our persons and our properties, is the great end of 
civil society. But if that be entirely entrusted to the 
magistracy, a select body of men, and those generally 
selected by the prince or such as enjoy the highest offices 
in the state, their decisions, in spite of their own natu- 
ral integrity, will have frequently an involuntary bias 
towards those of their own rank and dignity : it is not 
to be expected from human nature, that the few should 
be always attentive to the interests and good of the ma- 
ny. On the other hand, if the power of judicature were 
placed at random in the hands of the multitude, their 
decisions would be wild and capricious, and a new rule 
of action would be eveiy day established in our courts. 
It is wisely therefore ordered, that the principles and 
axioms of law, which are general propositions flowing 
from abstracted remson, and not accommodated to times 
or to men, should be deposited in the breasts of the 
judges, to be occasionally applied to such facts as come 
pro^rly awrtained before them. For here paitiality 
can have little scope 5 the law is well known, and is the 
same for all ranks and degrees : it follows as a regular 

^elusion froaaffiepiemwes of fact pre eatabfMbed. But 
in settling and adjusting a question of fact, when mtrnst- 
«d to any single magistrate, partiality and injustice have 
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But ao ample field to range in, either by boldly asserting Trial 
that to be proved which is not so, or more artfully by ' ■■■y ^ 
suppressing some circumstances, stretching and warping 
others, and distingnishing away the remainder. Here 
therefore a competent number of sensible and upright 
jurymen, chosen by lot from among those of the middle 
rank, will be found the best investi^tors of truth, and 
the surest guardians of public justice. For the most 
powerful Individual in the state will be cautious of com- 
mitting any flagrant invasion of another’s right, when be 
knows that the fact of bis oppression must be examin^ 
and decided by 1 2 indifferent men not appointed till 
the hour of trial ; and that when once the fact is ascer- 
tained, the law must of course redress it This there- 
fore preserves in the hands of the people that share wluch 
they ought to have in the administration of public jns- 
tlce, and prevents the encroachments of the more power- 
ful and wealthy citizens. 

Criminal Trials, The regular and ordinary method 
of proceeding in the courts of criminal jorisdicUon may 
be distributed under 12 general heads, following each 
other in a progressive order: viz. l. Arrest; 2. Com- 
mitment and bail ; 3. Prosecution ; 4. Process ; 5 * 4 ^' 
raignment,and its incidents; 6. Plea, and issue ; 7. Trial, 
and conviction ; 8. Clergy ; 9. Judgment, aud its con- 
sequences; 10. Reversal of judgment ; li. Reprieve, or 
pardon ; 1 2. Execution, Arrest, Commitment, 
Presentment, Indictment, Information, Appeal, 
Process upon an Indictment^ Arraignment, and 
Plea ; in which articles all the forms which precede 
the trial are described, and are here enumerated in the 



• Montes- 



proper order. ^ ^ 

The several methods of trial and conviction of of- 
fenders, established by the laws of England, were for- 
merly more numerous than at present, through the s^ 
perstition of our Saxon ancestors ; who, like other north- 
ern nations, were extremely addicted to divination ; a 
character which Tacitus observes of the ancient Ger- 
tnans. They therefore invented a considerable number 
of methods of purgation or trial, to preserve innocence 
from the danger of false witnesses, and in consequence 
of a notion that God would always interpose miraculow- 
ly to vindicate the guiltless; as, i. By Ordeal; 2. By 
CoRSNED ; 3. By Battel, these articles. 

4. A fourth method is that by the peers of Great Bn- 
tainf in the Court of Parliament ; or the Court oj 
the Lord High Steward^ when a peer is capiuHy in- 
dicted; for in case of an appeal, a peer shall be tried by 
jury. This differs little from the trial perpatnatn^ or 
by jury ; except that the peers need not all agree m 
their verdict ; and except also, that no special 
can be given in the trial of a peer ; becansc the lords 0 
parliament, or the lord high steward (if the trial 
in his court), are judges sufficiently competent of I « 
law that may arise from the fact ; but the greater oum 
Ber, consisting of 1 2 at the least, will conclude, and 
bind the minority. ^ . . 

The trial by jury, or the country, per patriam^ is a ^ 
that trial by the peers of every Britofi, which, as t « 
great bulwark of his liberties, is secured to him by t e 
great charter : nuUus liber homo capitatur^velifnprtsof^' 
tvr^ out exvlet, aut alhjuo alio modo destrxtatur^ tiwp^f 
^gale judicium parivm suorum, vel per legem terra. 

When therefore a prisoner on bis ArraignmeJJT 
pleaded not guilty^ and for his trial hath pot hiin«^^ 
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WiaI. wi»ti iKe country, nhich country the jury are, the slie- 
I i-lff ©f the county must return a panel of jurors, hberot 
et legates homines, de vicenetos that is, freeholders with- 
out just exception, and of the visne or neighbourhood j 
which is interpreted to be of the county where the fact 
is committed. Jf the proceedings are before tlie court 
of king’s bench, there is time allowed between the ar- 
raignment and the trial, for a jury to be impanelled by 
writ of venire facias to the sheriff, as in civil causes ; 
and the trial in case of a misderoeanof is had at 
unless it be of such consequence as to merit a trial at bar; 
which is always invariably had when the prisoner is tried 
for any capital offence. But, before commissioners of 
oyer and terminer and gaol-delivery, the sheriff, hy vir- 
tue of a general precept directed to him beforehand, re- 
turns to the court a panel of 48 jurors, to ti-y all felons 
that may be called upon their trial at that session ; and 
therefore it is there usual to try all felons immediately 
or soon after their arraignments But it is not customary, 
nor agreeable to the general course of proceedings, un- 
less by consent of parties, to try persons indicted of 
smaller misdemeanors at the same court in which they 
have pleaded not guilty, or traversed the indictment. 
But they usually give security to the court to appear at 
the next assizes or session, and then and there to try the 
traverse, giving notice to the prosecutor of the same. 

In cases of high-treason, whereby corruption of blood 
may ensue* (except treason in counterfeiting the king’s 
coin or seals), or mi^^prision of such treason, it is enacted 
by statute 7 W. III. c. 3. first, that no person shall be 
tried for any such treason, except an attempt to assassi- 
nate the king, unless the indictment be found within 
three years after the offence committed : next, that the 
prisoner shall have a copy of the indictment (which in- 
clndes the caption), but not the names of the witnesses^ 
live days at least before the trial, that is, upon the true 
construction of the act, before his arraignment ; for then 
is bis time to take any exceptions thereto, by way of plea 
or demurrer; thirdly, that he shall also have a copy of 
the panel of jurors two days before his trial : and, lastly, 
that he shall have the same compulsive process to bring 
in bis witnesses for him, as was usual to compel their 
appearance against him. And by statute 7 Ann. c. 21 ^ 
(which did not take place till after the decease of the 
late pretender) all persons indicted for high-treason, or 
misprisions thereof, shall have not only a copy of the 
indictment, but a list of all the witnesses to be produced, 
and of the jurors impanelled, with their professions and 
places of abode, delivered to him ten days before the 
trial, and in the presence of two witnesses, the better to 
prepare him to make his challenges and defence. And 
no person indicted for felony is, or (as the law stands) 
ever can be, entitled to such copies before the time of 
bis trial. 

When the trial is called on, the jurors are to be sworn 
as they appear, to the number of I2f unless they are 
challenged by the party. 

Challenges may here be made, either on the part of 
the king, or on that of the prisoner ; and either to the 
whole array, or to the separate polls, for the very same 
reasons that they may be made in civil causes. But in 
criminal causes, or at least in capital ones, there is, in 
favorem vitee, allowed to the prisoner an arbitrary and 
capricious species of challenge, to a certain number of 
jurors, without showing any cause at all ; which is called 



a peremptory challenge ; a provision full of that tender- 
ness and humanity to primnert for wliich our Englisb 
laws are justly fanious. ITiis is grounded on two rea- 
sons. 1. As every one must be Hcnvible wliat sudden 
impressions and unaccountable prejudices we are apt to 
conceive upon the bare looks and gestures of another ; 
and how necessary it is that a prisoner) when put to de- 
fend bis life) should have a good opinion ofbu ji’ry, the 
want of which might totally disconcert him ; the Uw 
wills not that he should be tried by any one man against 
whom he has conceived a prejudice, even without being 
able to assign a reason for such his dislike. 2. Because, 
upon challenges for cause shown, if the reason assigned 
prove InsufiBcient to set aside the juror, perhaps the bare 
questioning his indifference may sometimes provoke a 
resentment; to prevent all ill consequences from which, 
the prisoner is still at liberty, if he pleases, peremptorily 
to set him aside. 

The peremptory challenges of the prisoner must, 
however, have some reasonable boundai-y ; otherwise he 
might never be tried. This reasonable boundary is set- 
tled by the common law to be the number of 35 ; that is, 
one under the number of three full juries. 

If by reason of challenges or the default of the jurors, 
a sufficient number cannot be had of the original pa- 
nel, a tales may be awarded as in civil causes, till the 
number of 12 is sworn, “ well and truly to try, and 
true deliverance make, between our sovereign lord 
the king and the prisoner whom they Iiave in charge ; 
and a true verdict to give, according to their evi- 
dence.” 

When the jury is sworn, if it be a cause of any con- 
sequence, the Indictment is usually opened, and the 
evidence marshalled, examined, and enforced by the 
counsel for the crown or prosecution. But it is a settled 
luie at common law, that no counsel shall be allowed a 
prisoner upon his trial upon the general issue, in any ca- 
pital crime, unless some point of law shall arise proper to 
be debated^ A rule which (however it may be palli- 
ated under cover of that noble declaration of the law, 
when rightly understood, that the judge shall be coun- 
sel for the prisoner ; that is, shall see that the proceed- 
ings against him are legal and strictly regular) seems to 
be not at all of a piece with the rest of the humane 
treatment of prisoners by the English law. Fur upon 
what face of reason can that assistance be denied to save 
the life of a man, which yet is allowed him in prosecu- 
tions for every petty trespass ? Nor indeed is it, strictly 
speaking, a part of our ancient law ; for the Mirrour, 
having observed the necessity of counsel in civil suits, 
“ who know how to forward and defend the cause by 
the rules of law, and customs of the realm,” immedi- 
ately afterwards subjoins, “ and more necessary arethey 
for defence upon indictments and appeals of felony, than 
upon other venial causes.” And, to say the truth, the 
judges themselves are so sensible of this defect in our 
modem practice, that they seldom scruple to allow a 
prisoner counsel to stand by him at the bar, and to in- 
struct him what questions to ask, or even to ask questions 
for him, with regard to matters of fact ; for as to mat- 
ters of law arising on the trial, they are entitled to 
the assistance of counsel. But still this is a matter of 
too much importance to be left to the good pleasure 
of any judge, and is worthy the interposition of the le- 
gislature; which has shown its inclination to indulge 
3 O 2 prisoners 
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. 1 A*- to live itf Deace with or share in his protec- Tribouty 

prisoners with this reasonable assistance, by enac i g, « 

in statute ^ W. Ili; c. 3 - TRIBUTE, a tax or impost which one prince 
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counsel, not exceeding two, lo be named by the prisoner, 
and assigned hy the court or judge ; and this indulgence, 
by statute 20 Geo. II. c. 30. is extended to parliamen- 
tary impeachments for high-treason, which were excep- 
tell in the fornifT act. . , i i • 

When the evidence on both sides is closed, the jury 
cannot he discharged (unless in case's of evident JH^essi- 
ly) till tliey have given in their verdict. If they hnd 
the prisoner not guilty, he is then for ever quit and d«- 
charged of the accusation, except he lie appealed ot fe- 
lony within the time limited by law. And upon such 
his'acqnittal, or discharge for want of prosecution, he 



See there, Tables of the 



peace. 

TRICEPS, in Anatomy. 

Muscles. _ 

TRICHECUS, Walrus j a genus of aquatic am- 
mals belonging to the class of mammalia, and order ot 
bruta. See Mammalia Index. 

TRICHOMANES, a genus of plants belonging to 
the class of cryptogamia, and order oiJUices. See Bo- 
tany Index. , „ j « . 

TRlCOCCEiE, (Tt«r, three," and «««K, » 

grain”), the name of the 38th order in Linnaeus s t rag- 
ments of a Natural Method, consisting of plants with 






fee to the gaoler. But if the jury find him guilty, he 
is tlien said to be convicted of the crime whereof he 
Blands indicted. See the article Conviction ; and sub- 
R»*qucnt thereto, the article Judgment, Attainder, 
Eoiifeituhe, Execution, aUo Benefit of Clergy^ 
Reprieve, Pardon. 

1'rial, in Scotland. See Scots Law. 

TRIANDRIA, (from T^ii«, “ three,” and ttn^, a 
man or husband),” the name of the third class in Lin- 
nfcus’a sexual system, consisting of plants with her- 
maphrodite flowers, \\hich have three stamina or male 

’ s. . .1 

TRIANGLE, in Geometry, a figure of three sides 
and three angles. 

TRIBE, iu antiquity, a certain quantity or number 
of persons, when a division was made of a city or people 
into quarters or districts. 

TRl BRACK YS, in Ancient Poetry, a foot consist- 
ing of three syllables, and these all short *, as, tnelius. 

TRIBUNAL, in general, denotes the seat of a judge, 
called in our courts bench. 

TRIBUNE, among the ancient Romans, a magi- 
strate chosen out of the commons, to protect them 
* against the oppressions of the great, and to defend the 
liberty of the people against the attempts of the senate 
and consuls. 

The tribunes of the people were first established in 
the year of Rome 259, The fir*.t design of their crea- 
tion was to shelter the people from the cruelty of usurers, 
and to engage them to quit the Aventine mount, whi- 
ther they had retired in displeasure. 

Their number at first was hut two ; b.it the next year, 
under the consulate of A. Posthumius Arunciun and 
Cassius Viscellinus, there were three ntore added j and 
this number of five was afterwards increased by L. Tre- 
bonlus to ten. 

Mililai'y Tribune, an officer In the Roman army, 
commander in chief over a body of forces, particularly 
the division of a legion ; much the same with our co- 
lonel, or tliC French maitre de camp. 

TRIBUTARY, one who pays tribute to another 



a single lurec-Gviucitu p 

Internal divisions, each containing a single seed. 

Botany. . 

TRICOSANTHE6, B genus of plants belonging 
lo the class of monxeia, and in the natural system ra- 
ging under the 341b order, Cucurbitaca. bee JJotak 

^"trident, an attribute of Neptune, bein^ a kind 
of sceptre which the painters and poela put into m 
hands of that god, in form of a spear or fork with tbre 

teeth •, whence the word. ^ 

TRIENNIAL, an epithet applied chiefly to ottices 

or employments which last for three years. 

TRIENS, in antiquity, a copper money ot the vi- 
lue of one third of an os, which on one side bore a Jft- 
nus^s head, and on the other a water rat. 

TRIENTALIS, Chickweed Winter-green, » 
genus of plants belonging to the class of heptandna, sna 
in the natural system ranging under the 20tb order, 
Rotacece. See Botany Index 

TRIERS, or Treves. See Treves. 
TRIFOLIUM, Trefoil, or Clover, a ^ 
plants belonging to the class of dtadelphia, and m 
natural system ranging under the 3^d order, op ‘ 
noceee. See Botany Index, . 

TRIG A, in antiquity, denotes a kind of car or ciia- 
riot drawn by three horses; whence the name. 

TRIGLA, a genus of fishes belonging to the order 
of tboracici. See ICHTHYOLOGY Index. ^ 
TRIGLOCHIN, a genus of plants belonging to 
class of hexandna, and in the natural system 
under the fifth order, Tripetalotdea. See Bot 

triglyphs, in Architecture, a sort of orDxroeot 
repeated at equal intervals, in the Doric freeze. 
Dialing Trigon. See Dialing. 
TRIGONALIS. See Pila. . , .. 

TRTGONELLA, Fenugreek, a genus of 
belonging to the class of diadelphia, and in the na 
system arranged under the 32 order, Papilionacea* 
Botany Index. 

trigonometby. 
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TRIGONOMETRY. 



Naiare and'^r^Rl^GONOMETRY is the application of arithme* 

Co istwc- X tic to geometry. It consists of two principal parts, 
Uon of Tn- .-d ^ 

gonom.tri- ^LANE TRIGONOMETRY and SPHERICAL TrIGO- 
eal Tables. NOMETRY. 

Plane trigonometry treats of the application of num- 
bers to determine the relations of the sides and angles of 
a plane triangle to one another. 

Spherical trigonometry treats of the application of 
numbers in like manner to spherical triangles ; the na- 
ture of these will be explained in the course of this ar- 
ticle. 

Both branches of the subject depend essentially upon 
certain numerical tables, the nature and construction of 
which we shall now proceed to explain. 

SECTION I. 

NATURE AND CONSTRUCTION OF TRIGO- 
NOMETRICAL TABLES. 

It has been demonstrated in Geometry (Theor. 31. 
Sect. IV). that any angles at the centre of a circle have 
to one another the same proportion as the arches in- 
tercepted between the lines which contain the angles. 
Hence it is easy to infer, that an angle at the centre of 
a circle has the same ratio to four right angles, that the 
arch intercepted between the lines which contain the 
angle has to the whole circumference. It also follows 
that we may employ arches of a circle as measures of 
angles, and thus the comparison of angles is reduced to 
the comparison of arches of a circle. From this prin- 
ciple we infer the consistency of the first of the follow- 
ing series of definitions. 

Definitions. 

I. If two straight lines intersect one another in the 
centre of a circle, the arch ef the circumference inter- 

Plate cepted between them is called the Measure of the angle 
DX XX Vlf. which they contain. Thus, (Plate DXXXVII. fig. i.) 

the arch AB is the measure of the angle contained by 
the lines CA and CH. ^ 

II. If the circumference of a circle be divided iuto 
360 equal parts, each of these is called a Degree ; and 
if a degree be divided into 60 equal parts, each of these 
is called a Minute ; and if a minute be divided into 60 
equal parts, each of these is called a Second, and so on j 
and as many degrees, minutes, seconds, &c. as are in any 
arch, so many degrees, minutes, seconds, &c. are said 
to be In the angle measured by tliat arch. 

Cor. I. Any arch is to the whole circumference of 
which it is a part, as the number of degrees and parts 
of a degree in it is to the number 360. And any 
angle is to four right angles as the number of degrees, 
&c. in the arch which is the measure of the angle to 
360. 

Cor. 2. Hence also it appears that the arches which 
measure the same angle, whatever be the radii with 



which they are described, contain the same number ofNatore and 
degrees and parts of a degree. Cunsimc- 

The degrees, minutes, seconds, &c. contained in an ^onomeTri 
arch or angle are commonly written thus, 23° 29' 32"S”Tlblcs. 
20'", which expression means 23 degrees 29 minutes y— * 
32 seconds, and 20 thirds. 

III. Two angles which make together two right 
angles, also two arches which make together a semi- 
circle, are called the Supplements of one another. 

IV. A straight line BG drawn through B, one of 
the extremities of the arch AB, perpendicular to the di- 
ameter passing through the other extremity A, is called 
the Stne of the arch AC, or of the angle ACB, having 
the arch AB for its measure. 

Cor. I. The sine of a quadrant or of a right angle 
is equal to the radius. 

Cor. 2. The sine of an arch is half the chord of 
twice the arch. 

V. The segment AG of the diameter intei’cepted 
between its extremity and the sine BG is called the 
Versed Sine of the arch AB, or of the angle ACB. 

VI. A straight line AH touching the circle at A 

one extremity of the arch AB, and meeting the diame- 
ter CB which passes through B the other extremity, is 
called the Tangent of the arch AB, or of the angle 
ACB. ® 

Cor. The tangent of half a right angle is equal to 
the radius. 

VII. The straight line CH between the centre and 
the extremity of the tangent AH is called the Secant 
of the arch AB or of the angle ACB. 

Cor. to Def. 4, 6, 7. The sine, tangent, and se- 
cant of any angle ACB, are also the sine, tangent, 
and secant of its supplement BCE. For hy tlit de- 
finition, BG is the sine of the angle BCEj and if 
BC be produced to meet the circle in I, then AH is 
the tangent and CH the secant of the angle ACI or 
BCE. ^ 

CoR. to Def. 4, 5, 6, 7. The sine, versed sine, tan- , 
gent, and secant of an arch which is the measure of the 
angle ACB is to the sine, versed sine, and secant of 
any other arch which is the measure of the same angle, 
as the radius of the first arch is to the radius of the se- 
cond. 

Let BG, fig. 2. be the sine, AG the versed sine, 

AH the tangent, and CH the secant of the arch AB to 
the radius CA ; and bg,ag, ah,ch the same things to 
the radius C c. From similar triangles BG : hg i\ BC ; 

^C} and because CG ; Cjg(:: CB : CA) CA ; Co; 
therefore, by division AG ; ae CA : Co. Also 
AH:oA:;CH:CA::CA:Co. 

Hence it appears that if tables be constructed exhi- 
biting in numbers the sines, tangents, and versed sines of 
certain angles to a given radius, they will exhibit the 
ratios of the sines, tangents, and versed sines of the same 
angles to any radius whatf ver. In such tables, which 
arc called trigonometrical tables, the ladius is either 
gopposed J, or some number in the series 10, loo, 1000, 

&c. 
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Nature and &c. Tlic tonstmctlon and use of these tables we shall 
Construe presently explain. 

‘difference between any angle and a right 
«al Tables, between any arch and a quadrant, is called the 

Complement of that angle, or of that arch. Thus, if 

the angle ACD, fitj, i. be a right angle, and conse- 
quently the arch AO, which is its measure,. a quadrant, 
the angle BCD is the complement of the angle BCA, 
and the arch BO is the complement of the arch AB. 
Also the complement of the obtuse angle BCE is BCD, 
its excess above a right angle ; and the complement of 
the arch BDE is the arch BO. 

IX. The sine, tangent, or secant of the complement 
of any angle is called the cosine, cotangent, or cosecant 
of that angle. Thus, supposing the angle ACD to be 
a right angle, then BF=rCG, the sine of the angle 
BCD, is the cosine of the angle BCA J DK, the tart- 
g^t of the angle BCD, is the cotangent of the angle 
BCA, and CK, the secant of the angle BCD, is the co- 
secant of the angle BCA. 

The following properties of the lines which have 
been Marti Bow immediately from their position. 

1. Ibe ram of the squares of the sine and cosine of 
any angle is equal to the square of the radius. For. in 
tlie right-angled triangle BGC, BC*=BG'4-GC' 
(Geometry, SmI. IV. tbeor. 13.). Now BG is the’ 
sine, Md CG—BF is the cosine of the angle BCA. 

2. Xtie radius is a mean proportional between the 

f or tan. ACB V 
cot. ACB red.*. _ For since DK, CA are parallel, 
the angles DKC, HCA are equal ; now CDK, CAH 
are right angles, therefore the triangles CDK, HCA 

"> Cl) or AC : DK, 
and AC*=AH X 1)K. ^ 

3. The radius is a mean proportional between the co- 
sine and serant of any angle. Or cos. ACB x sec. ACB 

‘•’® “■••"gits CGB, CAH are similar- 
therefore CG : CB or CA :: CA : CH. ’ 

4- The tangent of an arch is a fourth proportional 
sinl^ACB*"*’ ***" ""** t*"- ACB= 

cos. ACB sif'lar triangles CG : GB 

CA : AH. 

Trigonometrical tables usually exhibit the sines, tan- 
gents and secantyf all angles which Can be expressed 

nm^o no' 1"'""’’®'^ of degrees and minutes from 1 mi- 
nute to 90 degrees, or a right angle. These niav be 
oomputed in various ways, the most elementary is to 

Sy frorth’' ‘,'’*'’®'P®fP""®ip'« deducibll^mme- 
flialely Irom the elements of geometry. 

prob 22 'l^tbr/it'"®k®‘®j“‘'r (Sect. V, 

once.oran arch o^fVn^^^^^ of one-sixth of the circumfer- 
if BD b». Qti k ’ *n radius j therefore 

he expressed by Ltiy oJ’f Jh ‘ o* ‘® 

•ince o being put for »„t \ ‘'®" T' 3 ° > »ow 

(where by c!s.* „ i," "7,r ’ “=”'*•* 

pressing the cosine of the arch'a”&c”/ "“™.’’®'’ ®*; 
= 5 . therefore cos.* ®’"-* 30 ® 

iv'3=.866o254o38. ~ ®^®- Cos. 3o»= 

(AtoEBRt J ?560 tt” 2lr. ‘'■® -®® 

have the foUoling ' +®r 

-h, having givfp thetmJ” 



0 M E T R Y. 

• By this formula from the cosine of 30* 

we may find that of 15®, and again from cos. 15® 
may find cos* y® 30', and proceeding in ibis way wecal Tablefr 
may find the cosines of 3® 45', 1® 52' 30", and so on,' — 
till after 1 1 bisections the cosine of 52" 44"' 3®'^ 45’ U 
found 5 we may then find the sine of this arch by the 
formula siti. cr— ^ ( i — cos.*o). Now, as from the na- 
ture of a circle the ratio of an arch to its sine approaches 
continually to that of equality, when the arch is conti- 
nually diminished, it follows that the sines of very small 
arches will he very nearly to one another as the arches 
themselves ‘ Therefore, as 52" 44'" 3^^^ 45^^ to 1' so is 
the sine of the former arch to the sine of the latter* 

By performing all the calculations which we have 
here indicated, it will be found that the sine of 1' is 

.0002908882. 

It has been shewn in the arithmetic of sines (Alge- 
§ 355*) ^ ^ being put for any two 

arches, sin. (cr-|-A)=r2cos. b sin. a — ^sin. (a->~b)f heOce 
putting 1' for b, and 1', 2', 3', &c. successively for 
we have, 



sin. 2'= 2 cos. I'Xsin. 
sin. 3'= 2 cos. I'xsin. 2' — sin. 1', 
sin. 4'rr2 cos. I'xsin. 3' — sin. 2^, 
&c. 



In this way the sines for every minute of the quadrant 
may be computed, and as the multiplier cos. i' lemaint 
always the same, the calculation is easy. If instead of 
J% the common difference of the series of arches were 
any other angle, the very same formula would ap^y* 

The sines, and consequently the cosines of any num- 
ber of arches being supposed found, their tangents may 

be found by considering that tan. i and their 

cos. a 

secants from the formula sec. ■ •, 

cos. a 

We have here very briefly indicated the manner of 
constructing the trigonometrical canon^ as it is sometimes 
called. There are, however, various properties of sines, 
tangents, &c. which greatly facilitate the actual calcu- 
lation of the numbers : these the reader will find detail- 
ed in Algebra, Sect. XXV, which treats expressly of 
the Arithmetic ^ Sines* 

The most expeditious mode of computing the sine or 
^ine of a single angle is by means of infinite series: 
The investigation of these is given in Fluxions, j ^o.j 
and it is there shewn that if a denote any arch, thsn* 
the radius being expressed by i, 



sin. o=:a- 






— 

I • 2*3^1 



2 * 3 - 4‘5 



-&c. 



I • 2-3 *4 



&c. 



apply these we must have the arch expressed in parts 
of the radius, which requires that we know the pro- 
pOTtion of the diameter of the circle to its circumference, 
_We have investigated this proportion in GEOMETRY. 
Frop. 6. Sect. vi.j also in Fluxions, } 137*; and sub- 
sequently in the article entitled Squaring the Gircle< 
From these series others may be found which shall 
express the. tangent and secant. Thus because tan- 

uss 
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2 ft* 



Un.n=n+^+^ + ^+S,e. 

And in like manner, dividing unity by the series for 
cos. ft, because sec. as: ^ 



cos. ft 

ft* c 

sec. ft=:i J L . 

^ 24^ 



-+ &c. 



we get 

61 ft^ 

2 24 "720" 

We shall conclude what we proposed to say oti the 
construction of the tables, by referring such of our 
readers as wish for more extensive information on this 
subject to Dr Hutton’s Introduction to his excellent 
Mathematical Tables j also to the treatises which treat 
«pressly of trigonometry, among which are those of 
Emerson, Simpson, Bonnycastle, Cagnoli, Mauduit, 
/.flcroi.r, Legendre, In particular we refer to an ex- 
^llent treatise on the subject by Mr M, Jf'oodhouse of 
Caius college, Cambridge. 

Description of the Table of Logarithmic Sines, ^ c. 

That trigonometrical tables may be extensively use- 
tul, they ought to contain not only the sine, tangent, 
and secant to every minute of the quadrant, but also the 
loganthms of these numbers ; and these are given in 
Dr Hutton’s Mathematical Tables, a work which we 
have already mentioned j as, however, the sines, &c. 
or the ftft/«/W sines, &c. as they are called, are much 
Jew frequently wanted than their logarithms, we havfr 
latter. See Logarithms. 
lliis table contains the logarithms of the sines and 
tangents, or the logarithmic sines and tangents, to every 
minute of the quadrant, the degrees at top and minutes 
descending down the left-hand side, as far as 45'’, and 
Irom thence returning with the degrees at the bottom 
and the minutes ascending by the right-hand side to 
, in such a manner that any arch on the one side is 
in the same line with its complement on the other, the 
respective sines, cosines, tangents, and cotangents, being 
111 the same line with the minutes, and on the columns 
ligured with their respective names at top when- the de- 
grees are at top, but at the bottom when the degrees 
are at the Imttom. The diflferences of the sines and 
wsines are placed in columns to the right-hand, marked 
Dj and the differences of the UngenU and cotangents 
are placed in a column between them, each difference 
belonging equally to the columns on both sides of it 
Also each differential number is set opposite the space 
between the numbers whose difference it is. All this 
will be evident by inspecting the table itself. 

There are no logarithmic secants in the* table but 
these are easily had from the cosines j for since sec, 

"" therefore, log. sec. a =2 log. rad.-log. cos. 



o?thfangt^ remainder for that 

lo find the log. sine of any angle expressed by de-*^‘®” 
grees and minutes. If the angle be less than 45Vlook 
tor the number of degrees at the top, and opposite to 
the minutes on the left hand will he found thfsine re- ' 
quired ; thus the log. sine of 8“ lo' is 915245. But 
if the angle be 45 or more than 45“ look for the de- 
grees at the bottom and the minutes on the right hand 
and opposite will be found the log. sine iquired! 

1 has the log. sine of 58“ 12' is 9.92936. The very 
same directions apply for the cosine, tangent, and co- 
tanpnt} and from what has been said, the manner of 
hnding the angle to degrees and minutes, having given 
its Sine, &c. must be obvious. • 

If the angle consists of degrees, minutes, and seconds, 

fn ft. V'* * proportional part of the difference given 

Th. . i^ fi difference corresponds to 1' or 60* 

3 °“ 23' 28 "} first the sine 
3 23 9-70396» The difference is 21. As6o": 

ofiw X 21 

‘ “60 part of the differ- 

9"704o 6^^ a^**®**! therefore the sine of 30® 23' 28" is 

On the contrary, let it be required to find the anirle 
coroesponding to the tangent 10.14152. ^ 

Ibe next less tangent in the table is 10.14140. which 
wrrosponds to 54* 10' j the difference betwten the pro 
^aed tan^nt and next less is 12; and the difference 
between the next less and next greater, as given in tlie 

table, is 26) therefore, 26 : 12 :: 60" : 

nearly, hence the^angle corresponding to the^uronoscd 
log. tangent is 34® 10' 28". proposcu 

SECTION II. 

PLANE TBIGONOMETRY. 

The following propositions express as many of tli. 
properties of plane triangles as are essentially Lcessa- 
ry in plane trigonometry: ^ neccssa- 

Theor. I. 

In 3 right-angled plane triangle, as the hypothe- 
nuseis to either of the sides, so is the radius 

°PP°S‘tc to that side ; 
and as eiAer of the sides to the other side, so 
IS the radius to the tangent of the angle oddo- 
Site to that side. ^ 



ft; now lug. rad. = 10, tljerefore the log. secant of any 
arch 18 had by subtracting its log. cosine from 20. ^ 

The iog, sine, log. tangent, or log. secant of auy 
angle is expressed by the same numbers as the log. sine 
log. tMgent, or log. secant of its supplement 5 there- 
toce, when an angle exceeds 9,0®, subtract. it from 180® 



f plane triangle (fig. 0 ) 

rf which AC IS the hypothenuse. On Am a fentre 
with any radius, describe the arch DE ; draw EG Ir 
r^ht angles to A B, and draw DF touching ;^JeL 

..S -S” 

EG}, that IS, AC : CB rad. isia. A. ’ 

Again ^ 
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l>l.ne Tri- Again, AB : BC :: AD : DF •, that is AB : BC 

gonoinctry raJ. : tan. A. 

>■ — ^ — ■» Cor. In a right angled triangle, as the hypothenuse 

to either of the sides, so is the secant of the acute angle 
adjacent to that side to the radios. For AF is the secant 
of the angle A to the radius AD ; and AC : AB AF 
: AD, that is, AC ; AB :: sec. A : rad. 

I^otc, This proposition is most easily remembered 
when stated thus. 1 / in a ng/il-angkd tHang/e thehy- 
poihenuse be made the radius^ the sides become the sines 
the opposite angles ; and if one of the sides be made 
the radius^ the other side becomes the tangent of the op- 
posite angle^ and the hypothenuse its secant. 



Plane Tit 



Tig. 4. 



Tig. 5. 



Theor. II. 

The sides of a plane triangle are to one another as 
the sines of the opposite angles. 

From B any angle of the triangle ABC (fig. 4.) draw 
BD perpendicular to AC. Then, by last theorem, 

AB : BD rad. : sin. A, 
also BD : BC :: sin. C : rad. 

therefore ex aquo inversely (Geometry, Sect. HI. 
Theor. 7.), AB : BC :: sin. C ; sin. A. 

Theor. III. 

The sum of any two sides of a triangle is to their 
difference as the tangent of half the sum of the 
angle opposite to these sides to the tangent of 
half their difference. 

Let ABC, fig. 5. be a triangle j AB -f- BG : AB 
— BC :: tan. f (^BCA+-s:lBAC) : tan.| (.-^BCA 
^BAC). 

In AB produced take BE=BC, and on B as a cen> 
tre with BC or BE as a radius, describe the semicircle 
ECF meeting AC in Dj join BD, CF, and CE, and 
from F draw FG parallel to AC, meeting CE in G. 

Because the angles CFE, CBE, stand on the 8.ame 
arch CE, and the former is at the circumference of the 
circle, and the latter at the centre ; therefore, the 
angle CFE is half the angle CBE (Geometry, 
'Sect. II. Theor. XIV.) 5 but the angle CBE is the sum 
of the angles BAC, BCA (Geometry, Sect. I. Theor. 
XXIII.) i therefore the angle CFE is half the sum of 
the angles BCA, BAC. 

•Because the angle BDC is the sum of the angles 
BAC, ABD, therefore the angle ABD is the difference 
between the angles BDC, BAD ; but since BD=BC, 
the angle BDC is equal to BCD or BCA, therefore 
ABD is the difference of the angles BCA, BAC j but 
ABD, or FBD, being an angle at the centre of the 
circle, is double the angle FCD at the circumference, 
which last is equal to the alternate angle CFG j there- 
fore the angle CFG is half the difference of the ancles 
BCA, BAC. ® 

Because CE is manifestly the tangent of the angla 
CFE to the radius CF, and CG the tangent of the angle 
CFG to the same radius ; therefore CE : CG :: tan. 
CFE : tan. CFG, that Is, CE : CG :: tan. f (BCA-f 
BAC) : tan. f ^CA— BAC) j but because FGis pa- 
rallel to AC^, CE : CG :: AE : AF, that is, CE : CG 
:: AB-I-BC : AB — BC, therefore AB-l-BC : AB 
— BC : tan, f (BCA+BAC) tan. i (BCA— BAC). 



M E T R Y. 

Theor. IV. 

If a perpendicular be drawn from any angle of a 
triangle to the opposite side or base; the sum of 
the segments of the base is to the sum of the 
other two sides of the difference of these sides 
to the difference of the segments of the base. 

Let ABC be a triangle (fig. 6.), and BDa perp^n-ilg. 
dicular drawn to the base from the opposite angle; 
AD-f DC : AB-f BC :: AB— BC : AD— DB. 

On, B as a centre with the radius BC, describe a 
circle meeting AC in E, and AB in G, and the same 
line produced in F. Then AC : AF :: AGiAE; 
now AF =r AB BC, and AG = AB — BC, and be- 
cause ED = DC, AE (or AD— DE) = AD-DC, 
therefore AC : AB-j-BC :: AB — BC ; AD— DC. 

Problem. 

Having given the sura of any two quantities and also 
their difference, to find each of the quantities. ^ 

Solution. To half the sum add half the difference 
of the quantities, and it will give the greater ; and from 
half the sura subtract half the difference, and it will give 
the less. 






A E D B C. 

For let the greater of the two quantities be expressed 
by the line AB, and the less by BC ; bisect AC in D, 
and take DE equal to DB, then AErrBC, and AB 
— BC =: AB— AE = EB, and ^ (AB— BC) = DB; 
also 4 (AB4.BC)=AD ; now AB = AD+DB and 
BC=AD— DB, therefore the truth of the solution is 
evident. 

In a plane triangle there are five distinct parts, 
which are so connected with one another, that any 
three of them being given, the remaining two may be 
found ; these are, the three sides and any two of the 
three angles ; as to the remaining angle, that dejwnds 
entirely upon the other two, and may be found from 
them Independent of the sides. 

If one of the angles be a right angle, then the num- 
ber of parts is reduced to four, and of these, any two 
being given, the remaining two may be found. 

Solution of the Cases of Bight-angled Plane Triangles- 

In right-angled triangles there are four cases which 
may be resolved by the first theorem. 

Case i. The hypothenuse AC (fig. 7.) and an angle p|g.i. 
A being given, to find the sides AB, BC about the 
right angle. 

Solution. | ^ .. 

Example, In the triangle ABC, let the hypothenuse 
AC be 144, and the angle A 39° 22'. Required the 
sides AB and BC. 



To find AB. 


1 To find BC. 


LiOgarilhiu^ 

Rad. - - 10.00000 


Rad. 


Loff. 

1 0.00000 


Sin. A 39® 22' 9.80228 


Cos. A 39° 22' 


9.88824 

2.1583^ 


AC 144 . 2.13836 


AC 144 


BC=9i.3 1.96064 


AB=iii.3 


2.04660 
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Kane Tri- Here the logarithms of the second and third term- 
and the logarithm of the fi«t term sob^ 
’ ed or rejected from the sum. 

Case 2. A side AB, and an acute angle A faod 
consequently the other angle C) being given, to find 
the hypothenuse AC, and remaining side BC. 

SOLOTION. I ^ 

(.Bad. : tan. A :: AB ; BC. 

Example, In the triangle ABC are given AB 208, 
and the angle A 35® 16', to find AC and BC. 

To find AC. I To find BC. 

- - - 10.00000 



Pi's:, s. 



“A. 33® 16' 9 91194 



Rad. - 
AB 208 



10.00000 

2.31806 

12.31806 

2.40612 



Rad. 



O M E T Jr 

" 

At a»J EC a« w ^ 

^ t ^ 

The tniUi Ori. ^ 

Iothetvi.,y^ yi jy , 

AB=266, the aogV: A S f , "* ' 

to find the sides AC aed \u 

A'=c!' 



// 



Tan. A 350,6' 9.84952 
AB 2 c8 - 2.31806 

fiC=:i4y.i 2.16758 



®‘n-C69"4' 9-97'-3i 



Sin. B 72° 16' 
AB 266 - 



9 - 97 ^^^ 

2.42488 



AC=r 254.7 

Case 3. The hypothenuse AC and a side AB being 
given, to find the angle A (and consequently C) and 
the side BC. ^ 

AB :: rad. : cos. A, 
sin. A :: AC : BC. 



AC=27i.3 




Sirt. C 

^10. A /// 

AB 266 ^ 



- 

; 

I 2 /, VX/ 



Solution. 



5 * AC 
iRad. 

*''® hypothenuse AC be 272, and the 
mde AB 232. Eequired the angle A and the side 



1 RCsI77 f. 

Case. 2. Two sides AC, CB (f.g. ,, > ' , 

A opposite to one of them, being ^ 4 “,, f a''^i »■*• > 
other angles B, C, and also the other sTJIaB. 

Solution, 

tion. 



AC 272 

AB 232 
Rad. . 



To find A. 



2-43457 



2.36549 

10.00000 

12.36549 



Cos. A — 31*28' 9.93092 



To find BC. 

- - 10.00000 



Rad( 

Sin. A 31® 28' 
AC 272 - . 
BC 142 - - 



e »hout the right 

3rh.X’xr a‘c:' “■ ^ 

j : rad. : tan. A, 

I Cos. A : rad. ; AB : AC. 

Let the side AB be 186, the side BC i ,2. 
Required the angle A, and the hypothenuse AC. ^ 

1 o nnd A. f rn r> , , ^ 



The angle B is found by this p,opo,. 

CB : AC :: sin. A : sin. B. 

When CB is less than CA, the anvie R 1 • . 

two values, one of which is the supplement of the^ot? 

AC*““d ‘® ‘he same value oAhfS 

AC, and the angle A, the side BC may evidentiv hav! 
two distinct positions, viz. CB, CA The ang e CBA 
and Its supplement C ^ A heini? found 
ACB, ako the angle AC 4 may® be found, by ’‘"ub* 

Ind t'r® i''® fi-onf 180®' 

and^then AB and A 4 may be found by® these ;rop^r: 



9.71767 

*•43457 



Solution. ^ ^ 



AB 186 

BC 152 
Rad. - 



2.26951 

2.18184 

10.00000 



To find AC, 

Cos. A 39* ly* 9.88896 

Rad. 

AB 186 



10.00000 

2.26951 



Sin. A ; Sin. ACB CB : AB 
Sill. A ; Sin. AC ^ CB or C ^ : A A 

This called the ambiguous case, on account of the 
angle B and the side A B having sometimes two va! 

re Jll. Theo. 

A '80, and the gngle 

A 42 20 , to find the remaining parts. ° 



12.26951 
AC=:240.2 2.38055 



12.18184 
Tan.A=39®i5' 9.91233 
Solution of the Cases of Oblique-angled Tnangles. 

four cases, 

which, with their solutions, are as follows, 

riven Tr 4 .*"'' ®> “"J a aide AB, being 

given, to find the other sides AC, BC, ^ 

VoL. XX. Part IL . 

T 



CB 180 


*•*5527 


AC 225 
Sin. A 42^ 20' 


2.35218 

9.82830 




12.18048 


Sin. ABC=r57® 20' 

Or sin. A b Cm 22.40 


9*92521 



the;;Ves CAB^ AC and 

ACB and side AB ma^ be"onnd by Carf.‘",®„d*"t®h* 
same is true of the triangle AC A ^ ^ 

3 ^ Cass 
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Plane Tri- Case 3. Two sides CA, CB and the incladed angle 
jonoBietry. C being given, to find the remaining angles B, A, and 
» side AB. 

Solution. Find AC-j-CB, the sum of the sides, 
and AC — CB their difierence 5 also find the sum of 
the angles A and B (that sum is the supplement of C), 
and half that sum ; then half the difierence of the 
angles will be got from this proportion. (See Theor. 
III.). 

AC+CB : AC— CB :: tan. i (B+A) : tan.^ (B— A). 

Having now the sum and difference of the angles B.and 
A, the angles will be found by the rule givea in th.e 
problem following Theor. IV. 

The remaining side may be found by either of these 
proportions. 

Sln.B ; sin. C :: AC : AB j or sin. A : sin. C :: BC:AB. 



1 M E T R Y. 

To find A. 

AC 105 - 2.021 19 


To find B. Spfceiical 

BC 95 - l.97772Tiig0WBe^ 

- 1 - II7. 


AD 70.5 - 1.84819 

Rad. - 10.00000 


BD 54.5 - 1.73640 

Rad. - 10.00000 


11.84819 
Cos. A 47** 49^ 9.82700 


11.73640 

Cos. B 55® - 9.75868 



For the applioation of plane trigonometry, see Mek^ 
SURATlONy ^ct. I. 



SECTION m. 

SPHERICAL TRIGONOMETRY.- 

Theor. I. 



Example. Let AC be 1 28, CB 90, and the angle 
C 48° 2'. Required the remaining parts of the tri* 
angle. 



AC+CB 218 




2.33846 


AC— CB 38 


_ 


1.57978 


tan. { (B-}-A) 65® 


54' 


- «°:34938 






11.92916 


tan. \ (B— A) 21*^ 




- 9.59070 



Hence by the given rule in the above-mentioned pro- 
blem, B=8y® 11', Ar=43® 37'.. As we now know all 
the angles and two sides, the remaining side may be 
found by Case i. 

lig. 10. Case 4. The three sides AB, BC and AC (fig. 10.) 
being given, to fiiid the three angles A, B, C. 

Solution. Let fall a perpendicular CD upon the 
greatest of the three sides from the opposite angle. 
Then find the diflference between AD and DB by this 
proportion. 

AB : AC-fCB :: AC— CB : AD— DB. 

The segments AD, DB may now be found severally 
by the rule given for finding each of the quantities 
whose sunr and difierence is given, and then the angles 
A and B may be found by the following propor^ 
tions. 

CA : AD :: rad. : cos. A, 

CB : BD :: rad. : cos. B. 

The angles A, B being found, C of course is known. 
Tbe first part of this solution follows from Theor. IV. 
the latter part from Theor. I. 

Example. Let AB be 125, AC 105, and BC oc. 
Required the angles. 

In tliis case AC-f-BC=200, AC— BC=io, there- 
fore we have 

125 : 200 :: la : AD— DB=: 2222112 = 16 
125 

Now AD+DB=^i25i therefore ADrryo. c DB- 

54.5. ^ ^ 



If a sphere be cut by a plane tlurough the centre^ 

the section is a circle. 

The truth of this proposition is evident from the de* 
fioition of a sphere. See Geometry, Sect. IX. Def. 3. 

Definitions. 

I. Any circle which is a section of a sphere by a 
plane passing through its centre, is called a great circle 
of the sphere. 

CoR. All great circles of a sphere are equal, and the 
centre of the sphere is their common centre, and any 
two of them bisect one another.. 

IL The pole of a great circle of the sphere is a point 
in the superficies of the sphere from which all straight 
lines drawn to the circumTerencc of the circle are 
equal. 

III. A spherical angle is that which on the superficies 
of a sphere is contained by two arches of grqat circles, 
and is the same with the inclination of the planes uf. 
these great circles. 

IV. A spherical triangle is a figure upon the soparfi- 
cies of a sphere comprehended by three arches of three 
great circles, each of which is- less than a semicircle. 

Theor. II. 

The arch of a great circle between the pole and 

the circumference of another circle is a qua- 
drant. 

Let ABC he a great circle (fig. ii.)» and D it 9 fi|.ii* 
pole; let the great circle ADC pass through D, and 
let AEC be the common section of the planes of th« 
two circles, which will pass through E the centre of 
the circle, join DA, DC. Because the chord DA i» 
equal to the chord DC, (Def. 2.) the arch DA is equal 
to the arch DC ; now ADC is a semicircle, therefor* 
the arches AD and DC are quadrants. 

Cor. 1. If DE be drawn, the angle AED isarigbf 
angle, and DE being therefore at right angles to every 
line it meets with in the plane of the circle ABC, i» 
right angles to that plane. Therefore the straight line 
drawn from the pole of any great circle to the cen^ 
of the sphefe is at right angles to the plane of that circle. 

Cor. 7 m The circle has two poles D, D', one o® 
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X X IN 

SpWriMl each aide of ita plane, which are the extremities of 
T^a^d.ameter of the sphere perpendicular“o X plane 

Theor. III. 

A spherical angle is measured by the arch of a 
great circle intercepted between the great circles 
containing the angle, and having Sie angular 
point for Its pole, ^ 

circles con- 
taining the spherical angle BAC ; let BC be an arch 
of a great circle intercepted between them, and having 

Itntr ‘“nl*"'' ‘o ^ 

7 , ^‘'® ««hesAB,AC are qua- 

»nd therefore the angles ADB 
1» f ’ therefore (Geometry, Sect. VIl! 

BDA CDA a!id" ?" "^1“’' P'*"®® ®*'‘'’® ®'™'*® 
(Def- ’3 ) ’ ^ “■® 'P'’®"®*' *“«'« BAC 

A *^then^i^k’iM-^ ‘r° *®®'’®«®f ffceat circles meet in 
Theor. IV. 
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Two great circles whose planes are perpendicular 
pass through each others poles. ^ 

,ut‘ .fs 

iTcg “r f' ‘ “™- Gc"' ,r£.‘ 

circle AEBF. ’ ^ ‘ 

ior‘'4:”.dTMr.’;7«= ■" p'~ 

H ®'®®'®® P®*” Birough each others 

^ Cor ’rife” *" P®®P.®";'‘®“'»® t® one another. 

the%"/[hfa:c?n? tbrtVnd\*i': ‘I’™"*'’ 

the Joles of the Brst. P*®“® 



n 1 -^nereiorc the points 

rte p^^s of’l^ ”3 E. O th"e SesTf Tc.®’lfe„« 

the measure of the angle at A : thus EF is tlie 
supplement of the measure of the angle at A. In like 

thea'ngle®; C ®“PP'®'"®"‘ “■® "'®®-®® ®P 

_ Further it will appear in the same manner that BC 

the’afe „1®F ‘''® 7PP'®™®nt of NK the measL of 

to angle at F, and that AC is the supplement of GL 
the measure of the angle at £. 

Theor. VI. 

If from any point E, which is not the pole of the 
great circle ABC, there be drawn ar^es fe 

of ABC^and Fr**r^ G the pole 

is 1 ’ r remainder of the semicircle 
the least, and of the other, EK, EB, &c. EK 

li:" I'rS.lsfe.'TB"?; sITh I: ''T 1 

AC, which will be pert’ndicurar t^ fklP?'''®®'’® c® 

h,;t^ £.r ■ ‘• 

° consequently the arch Fr*A .’o 

greatest, EC the Jeasr «nx] tti/ . 

© » me least, and EK greater than EB. 



ng.14. 



Theor. V. 

r‘”‘r i =■"! ‘"nngle be 

made the poles of three great circles, aLther 

sudi® haTth '’I intersections, 

such, that the sides of the one triangle will be 

respectively the supplements of the measures 
of the angles opposite to them in the other. 

Let the angular points of tlie triangle ABC be the 
l»les of three great circles; which by their intersec- 
tions form the three lunary surfaces DQ, FH and EU • 
A being tlw pole of EF, B the pole of DF,’and C the’ 

mt re tf®- l’'''®” ‘''® ‘"»"g'® def, which lit 
moo to three lunary snrfaces, will be in every respect 
supplemental to the triangle ABC. ^ ^ 



Theor. VII. 

wSpiS^iSSi'- 

any two of the arelie, ABrBC AC life 

.h.« angles must be grea.e^tbal’tlfe'ibrrt.lr®”®™ 

d«.l“r:rdetArA”c t 

t:E+EB^CAa.RA I *® 

tw^semicircles ; therefor': CB + cl";!!'’!: fe.uS 



3 P2 



Thior. 
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Spherical 
Trigonome- 
try. 



rig. 17. 



Fig. 18, 



Fig. M- 



Theor. VIII. 

If two sides of a spherical triangle be equal, the 
angles opposite to them are equal, and con- 
versely. 

In the triangle ABC, if the sides AB, AC be equal, 
the angles ABC, ACB are also equal. If AB, AC be 
quadrants, ABC, ACB are right angles.^ If not, let 
the tangent to the side AB at B meet EA the line of 
common section of the planes AB, AC in F, and let 
the tangents to the base BC at its extremities meet each 
other in G j also, let FC, FG, EC, and EB be joined. 
Then the triangles FEB, FEC have FE common, 
EB=EC, and the angle AEBzrAEC, therefore FB 
=FC, and the angle FCE=FBE a right angle: hence 
FC is a tangent, and the triangles FGB, GCF are mu- 
tually equilateral, therefore the angle FBG=:FCG, and 
consequently the spherical angle ABC=ACB. 

Again, if the angles ABC, ACB be equal, the side 
AB— AC. For, if in fig. 14. the angle ABC be equal 
to ACB, the side DF of the supplemental triangle 
DEF will be equal to the side DE (Theor. V.)j there- 
fore the angle DEF=DFE, and consequently in the 
triangle. ABC, the side AC=AB hy Theorem V. 

CoR. In any triangle the greater angle is subtended 
by the greater side 5 and conversely. For if the angle 
ACB he greater than ABC (fig. 18.') let BCDzrABC, 
then BD=DC, and AB=AD-|-DC, which is greater 
than AC (Theor. VII.). The converse is demonstra- 
ted in the same manner as the like property of plane 
triangles, (Geometry, Sect. I. Theor. XIIl.). 

Theor. IX. 

All the angles of a spherical triangle are toge- 
ther greater than two, and less than six right 
angles. 

In the triangle ABC (fig. 14.) the three angles 
are altogether less than six right angles, because when 
added to the three exterior angles they only make six J 
and they are greater than two right angles, because their 
measures GH, KL, MN, added to DE, EF, FD, are 
equal to three semicircles j and DE, EF, FD being less 
than two semicircles (Theor. VII.) GH, KL, MN must 
be greater than one. 

Theor. X. 



trigonometry. 

a spherical triangle is greater, equal, or less than aqua- Spteried 
drant, half the sum of the opposite angles will be great- Trigonww. 
er, equal, or less than a right angle. . j 



Any two angles of a spherical triangle are to- 
gether greater, equal, or less than two right 
angles, according as the sum of the opposite side 
is greater, equal, or less than a semicircle 5 and 
conversely. 

Fig lyi the sides AB, AC (fig. 19.) of the spherical 

triangle ABC be produced to meet in D ; then it is 
evident, that according as the sum of AB, BC is great- 
er, equal, or less than the semicircle ABD, the side 
BC will be greater, equal, or less than BD j the angle 
D or A will be greater, equal, or less than BCD, and 
the sum of the angle BAC, BCA greater, equal, or 
less than the sum of BCA, BCD, which is two right 
angles. 

Cor. According as half the sum of any two sides of 



Theor. XI. 

In a right-angled triangle, according as either of 
the sides about the right angles is greater, equal, 
or less than a quadrant, its opposite angle is 
greater, equal, or less than a right angle ; and 
conversely. 

Let ABC (fig. 20.) be a triangle right-angled at 
and let the sides AB, BC be produced to meet in Dj 
then, because they pass through each others poles, E the 
middle point of BAD will be the pole of BCD j let a 
great circle pass through the points CE. The arch EC 
is a quadrant, and the angle ECB a right angle. Now 
it is plain, that according as AB is greater, equal, ot 
less than the quadrant EB, the opposite angle ACB 
will be greater, equal, or less than the right angle 
ECB, and conversely. 

Cor. I. If the two sides be both greater, or both leas 
than quadrants, the hypothenuse will be less than a 
quadrant *, but if the one be greater and the other less, 
the hypothenuse will be greater than a quadrant, and 

conversely. , ,1.1, 

For in the triangles ABC, ADC, right-angled atU, 

D, in which the sides AB, BC are less, and consequent- 
ly AD, DC greater than quadrants, the hypothenuse 
AC is less than a quadrant, because it is neaver to CB 
than the quadrant CE.. But in the triangle a BC, 0 
which the side a B is greater, and BC less than ^ 
drant, the hypothenuse a C is greater than a quadrant, 
because it is further from CB than CE is. 

Cor. 2. In every spherical triangle, of which tbe 
two sides are not both quadrants, if the perpendicular 
from the vertex fall within, the angles at the base wi 
be both acute, or both obtuse j but if it fall without, 
tbe one will be obtuse, and tbe other acute, and con- 
versely. 

Theor. XII. 

In any right-angled spherical triangle, as radius 
is to the sine of the hypothenuse, so is t e 
sine of one of the oblique angles to the sme 0 
its opposite side. 

Let ABC (fig. 21.) he a spherical triangle, havingpig.ii. 
a right angle at B j and let AD, BD, CD be raw 

. .P ? r .1 ' T? r m tbe nlanc 



to the centre of the sphere. From C, in pi***’* 
DCA, let CE be drawn perpendicular to DA, an 
from E, in the plane DBA, draw EF 
to the same line, and let CF be joined. j, 

DA is perpendicular to the two lines CE, E , * 
perpendicular to the plane CEF, and *^®nsequeji y 
plane CEF is perpendicular to the ,l«»re- 

the plane DCB is also perpendicular to DBA 5 , 

fore their line of common section CF is perpen i 
to the same: Hence CFD, CFE arc 
Now in the right-angled triangle CFE, rad. • 
sin. E : CF ; b.!t the inele CEF, being the 
ol the planes DCA, DBA, is the same with the sp^ 
rlcal angle CAB, CE is the sine of AC, an 
siue of BC j therefore rad. : sin. AC : ; siQ* ^ 
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Spherical CoR. I. As radius to the cosine of either of the sides, 
Trigonome- so is the cosine of the other to the cosine of the hypo- 
try. then use. 

which A is the pole, meet 
the three sides in D, E, F j then F is the pole of AD j 
and applying this proposition to the compleniental tri- 
angle FCE, rad. : sin. FC :: sin. F : sin. CE j that is, 
rad. : cos. JBC cos. AB : cos. AC. 

Cor. 2. As radius to the cosine of one of the sides, 
^ so is the sine of its adjacent angle to the cosine of the 
other angle. 



o ivr E f R Y. 

Then (Theor. 13. Cor. a.) rad. : cos. A :: tan. AC : 
tan. AB. 

Therefore, (rad. : tan. AC ::) cot. AC : rad. :: cos. A ; 
tan. AB. 

And (Theor. 12. Cor. 2.) rad. : cos. BC sin. C ; 
cos. A. 

Case 3. Let the complement of the side AB be the 
middle part. 

pen (Theor. 13.) rad. : sin. AB :: tan. A ; tan. BC. 
Therefore (rad. : tan. A cot. A : rad. :: sin. AB : 
tan. BC. 



Theor. XIII. 

In any right-angled triangle, as radius to the sine 
of one of the sides, so is the tangent of the 
adjacent angle to the tangent of the other 
side. 

Fig. S3. From B let BE be drawn perpendicular to DA, and 
from E, EF also perpendicular to DA, in the plane 
DCA, to meet DC in F, and let BF be joined. It may 
be shown as in the preceding proposition, that FB is 
perpendicular to the plane DBA j hence FB is the tan- 
gent of BC, and FBE is a right-angled triangle j there- 
fore rad. : EB :: tan. E : FB 5 that is rad. : sin. AB :: 
tan. A : tan. BC. 

Cor. I. As radius to the cosine of the hypothenuse, 
so 13 the tangent of one of the angles to the cotangent 
of the other. For, in the compleniental triangle FCE, 
(6g. 22.) rad. : sin. CE :: tan. C : tan. F£, that is, 
rad. : cos. AC :: tan. C : cot. A, or, rad. ; cos. AC :: 
tan. A : cot. C. 

CoR. 2. As radius is to the cosine of one of the 
angles, so is the tangent of the hypothenuse to the tan- 
gent of the side adjacent to that angle. 

For rad. : sin. F£ tan. F : tan. CE j that is, rad. : 
cos. A :: cot. AB : cot. AC, or rad. ; cos. A tan* 
AC : tan. AB. 

NapjVr^s Rule for Circular Rarts* 

Let the hypothenuse, the two angles, and the comple- 
ments of the two sides of any right-angled spherical tri- 
angle be called the five circular parts of the triangle. 
Any one of thes« being considered as the middle part, 
let ilie two whidi are next to it be called the adjacent 
parts, and the remaining two the opposite parts. Then 
the two preceding theorems, with their corollaries, may 
be all expressed in one proposition adapted to practice 
as follows. ’ 

In any right-angled spherical triangle, the rectangle 
under radius, and the cosine of the middle part, is equal 
to the rectangle tinder the cotangents of the adjacent 
parts, or to the rectangle undei' the sines of the opposite 
parts. 



And (Theor. 12.) rad. : sin. AC :: sin. C : sin. AB. 

We are indebted for the foregoing rule to Napier, 
the celebrated inventor of logarithms. It comprehends 
all the propositions which are necessary for the resolu- 
tion of right-angled triangles, and being easily remem- 
bered, IS perhaps one of the happiest instances of arti- 
ficial memory that is known. 

Theor. XIV. 

In any spherical triangle, the sines of the sides are 

proportional to the sines of the opposite angle. 

This proposition has been demonstrated in the case riff ic 
of right-angled triangles. Let ABC be any oblique- 
divided into two right-angled triangles, 

ABD, CBD, by the perpendicular BD, falling from 
the vertex upon the base AC. In the former, the 
complement of BD being the middle part, rad. X sin. 

BD =: sin. AB x sin. A, (Napier’s Rule). In the 
latter, the complement of BD being the middle part, 
rad. X sin. BD =r sin. BC x sin, C. Hence sin. AB 
X sin. A = sio. BC X sin. C, and sin. AB : sin. BC :: 
sin. C : sin. A. 

CoR. I. The cosines of the two sides are to one 
another directly as the cosines of the segments of the 
base. 1 his is proved by making AB, BC the middle 
part. 

Cor. 2. The tangents of the two sides are to one 
another inversely as the cosines of the vertical angles, 
lliis Will follow from making the angles ABD, CBD 
the middle parts. 

Lemma i. The sum of the tangents of two arches is 
to their difference, as the rectangle under the sine and 
cosine of half their sum to the rectangle under the sine 
and cosine of half their differenced 

For, putting a and b for any two arches, by the arith- 
metic of sines (Algebra, } 353.), 

Sin. a cos. /-f cos, a sin. ^=sln. (fl-f A). 

Let each side of this equation be divided by cos. a 
cos. b, and we get ^ 

sin, a sin. & _ sln (q -f^) 
cos. a cos. b sin. a cos. b 



Fig. J4. 



Case i. Let the hypothenuse AC be the middle part- 
Then, rad. : cos. AC :: tan. C : cot. A (Theor. la. 
Cor. I.). 

Therefore (rad. : tan. C :;) cot. C : rad. :: cos. AC 1 
cot. A. 

And rad. : cos. AB :: cos. BC : cos. AC (Theor. 12. 
Cor. I.). 

Case 2 . Let the angle A be the middle part- 



that is, tan. a-f-tan. b=i — ’ 

sin. a cos. b* 

^ In like manner, from the formula sin. ^ 

sin. « cos. b — cos. a sin. b, we get ^ 

sin. a cos. b ^ 

therefore tan. a-ftan. b : tan. a — tan. b : ei'n. (a+b) 
t MO. (o— and remarking that sin. = 2 sin. 
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(aA-b\ and sin. (a — 5 ) = 2 sin. shall also put s for i for 4 (fl— ^ ^or Spbenol 

• * r n X ^ M _ , ( fl+o), d* for 4 ip—q), s for 4 {A+B), D forTrigonont. 

4 (0), S' for 4 CP+Q). i 



Theor. XV. 
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Spherical 4 (a+b) «os. . , . n x • 

Trigonomc-x cos. 4 (a — b\ (Algebra, J 358.) it follows 

that tan. a + tan. 6 : tan. « — tan. b :: sin. 4 (o+^) 

’ cos. 4 (^+^) • ®*”‘ ■» C'* — ^ (<3f— ^)* 

2. Lemma. The sum of thesines oj two arches is to 

Mr difference, as the rectangle under the sine of half spherical triangle, the tangent of haff the 

difference of thes e^hes (he base is to the tan- 

gent of half the sum of the two sides, as the 
tangent of half their difference to the tangent 
of half the difference of the segments of the 
base. 



rir to the rectangle under the sine of half the differeme 
and cosine of half the sum. 

For it has been shown in the arithmetic of sines 
(Algebra, § 355), that 

Sin. (p+9') "I" ^ P 

Sin. Ci® — S') = 2 cos. /> sin. q. 

Let pzz f o-f -4 b^ and 4 — 4 so that 
=0 and p-~qz=.bj then these formulas become 

Sin. o-}“ s‘”* b—2 sin. i («+^) cos. f (a — b) 

Sin. a — sin. b =:2 cos. 4 (0+^) sin. 4 (« — b). 

Therefore, sin. fl-j-sln. b : sin. a — sin. b :: sin. 4 (®+^) 
cos. 4 (a — b) : cos. 4 (a-f-^) sin. 4 (<* — b). 

Lemma 3. The sum of the sines of two arches ss to 
their difference ^ as the tangent of half the sum of these 
arches is to the tangent of half their difference. 

For, dividing the latter antecedent and consequent of 
the proportion in the foregoing lemma by cos. 4 
X cos. 4 (a — ^), we have sin. a-f*sin. b : sin. a — sin. b :: 
sin. 4 (ot+^) sio* 4 .1 . • . sin. 



that 1 



because 

cos. 

tan. 4 (c+^) ! 



cos. 4 cos. 4 (a — by 

tan. sin. a -j- sin. b : sin. a — sin. b 
tan. 4 — b). 

Lemma 4. The sum of the cosines of two arches is 
to their difference^ as the cotangent of half the sum of 
these arches is to the tangent of half their difference. 
By Arithmetic of sines (Algebra, § 355 .)> 

cos. (p — q) -j- cos. (/i-f5r)=r 2 cos. p cos. y, 
cos. (/7 — q') — cos. lp^q)r=: 2 sin. p sin. q. 

Let 4 (^ + flf) and qz= 4 (^— o)> then p — y=o 
and p-^qzzb, and the two formulas become 

cos. o+cos. b=. 2 cos. 4 (6+0) cos. 4 {b — o'), 
cos. a— cos. bz= 2 sin. 4 (i-f"®) ®**n* 4 {b — a) 5 

Hence, cos. a-f-^ns. b : cos. a — cos. b cos. 4 (^4*0) 
cos. 4 ( 6 — n) : sin. 4 (^+n) sin. 4 (^ — o) > 

and dividing the latter antecedent and consequent by 
sin. 4 (^+0) cos. 4 (6— o), 

(b±^ 



cos. a-{-<^ns. b : cos. a — cos. b :: 



(b^a) 



(b+a) 



(A— a)’ 



that is, because cot. 



rig. x6. 



. am. 

and r= tan. we have cos, a 4- cos. b : cos. a — 

cos. * 

cos. b :: cot. 4 (^+c) : tan.^4 (b — a). 



In the demonstration of the remaining theorems, we 
shall pot A, B for the angles A and B at the base of 
the spherical triangle ACB (fig. 26.) o and & for the 
sides opposite to these angles, p and q for the segments 
oj^he base BD^^ AD made by the perpendicular arch 
CD, P and Q for the vertical angles BCD, ACD j we 

4 



For by Theor. XFV. Cor. i. cos. a : cos. b :: cos.p 
; cos. q ; therefore, cos, a cos. b : cos. a — cos. b 
:: cos. p 4- cos. q : cos. p — cos. q, hence (Lemma 4.) 
oot. 5 : tan. d ' :: cot. P : tan. d\ or cot. s : cot. a' :: tan. d 
: tan d' y but cot. s i cot. ^ i! tan. d : tan. 5 , therefore, 
tan y : tan. s :: tan. d : tan. d'. This proposition ex- 
pressed in words at length is the theorem to be demon- 
strated. 

Theor. XVI, 

The cotangent of half the sum of the vertical 
angles and the tangent of half their difference, 
or the cotangent of half their difference and the 
tangent of half their sum, according as the per- 
pendiculars fall within or without, are recipr^ 
cally proportional to the tangents of half the 
sum and half the difference of the angles at the 
base. 

For, taking the case in which the perpendicular CDfij.:?. 
(fig. 27.) falls within, let EFG be the supplemenlal 
triangle, let the arches GE, GF meet again in L, an 
produce CA, CB to meet EF in H and K.^ 

G and L are the poles of AB, the perpendicular t , 
if produced, will pass through G and L *, let it 
in I j then, because C is the pole of EF , the arch Gt 
is perpendicular to EF, and since E is the pole of B » 
KErza quadrantzzFH, and EHzzKF, and IF IF— 
IK— .IH. In the triangle LEF, by the preceding pro- 
position, tan. 4 (FI4-IE) : tan. 4 (FL-fLE) :: tan- 
4 (FL— LE) : tan. 4 (FI— IE) or tan. 4 (KI— W 
Now FI4-IE, or FE, being the supplement ot i/, 
(Theor. 5.), tan. 4 FEzzeot. 4 C ; and FL, LE being 
the supplements of FG and GE, FL and I^ a^ ti* 
measures of the angles A, B ^ moreover, IK, IH ®rt 
the measures of the angles BCD, ACD, therefore, 
cot. 4 C, or cot. 4 (F 4 -Q) = tan. 4 {A.+B) : tan. , 
(A— B) : tan. 4 (P— Q). In the very same way ij 
may be proved, when the perpendicular falls 
the triangle, that cot. 4 (P — Q) • ta“* (A 4 *"J ** 
tan. 4 (A— B) : tan. 4 (P 4 ’Q)- 

Theor. XVII. 

In any spherical triangle, the sine of half Ae sum 
of the sides is to the sine of half their differenc^ 
as the cotangent of half the vertical angle to 
tangent of half the difference of the angle* a 
the base. 

For since tan. a : tan. b t: cos, Q ; cos. P, therefi^, 
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Spherical <^+tan. h : tan. a?— tan. b :: cos. Q-|-cos. P : cos. 
Tiigonoaae-Q-— cos. P j hence, by Lemma 2. and 4. 

cos* « : sin. cos. </ ; ; cot. S' ; tan. D' . . . (i). 

Again, because (by Theor. XIV.) sin. a : sin. bii 
ain. A : sin. B, therefore, sin. a-f-sin. b ; sin. a — sin. b 
sin. A-f-sin. B : sin. A— ^in. B j hence, (by Lemma 
2. and 3.) 

sin. « cos. d : sin. d cos. s :: tan. S : tan. D . . . (2). 

Taking now the product of the corresponding terms of 
the proportions (i) and (2), and rejecting the factor 
cos. s cos. d^ which is common to the first antecedent 
and consequent of the resulting proportion, we have, 

sin.* s : d : : cot. S' tan. S : tan. D' tan. D. 

But dnee by Theor. XVI. tan. S : tan. D' :: cot. S' : 
tan. D, therefore cot. S' tan. S : tan. D' tan. D : : cot.» S' ■ 
tan.* D j therefore, sin.* j : sin.* dt : cot.* S' : tan * D 
and sin. s : sin. d : : cot. S' : tan. D, this proportion when 
expressed in words is the proportion to be demonstrated. . 

Theor. XVIII. 

In any spherical triangle, the cosine of half the 
is to the cosine of half 
their difference^ as the cotagent of half the 
vertical angle to the tangent of half the sum of 
the angles at the base, 

For it has been proved in last theorem that 

sin. s cos. s : sin. d cos. d : : cot. S' : tan. D' 
sin. ^ cos. d t sin. 1/ cos. s : : tan. S : tan. Dj 

of ‘he first of these two 

pro^rtiora by the corresponding terms of the second, , 

. cos.d cot. S' tan. D' 
co^. d * cos. j * * tan. S ’ Tan. D * 



TRIGONOMETRY. .gw 

’ = *'“• T (A— B) :: ten.} AB : ten. f (BC Spherical 



—AC). 



Theor;. XX. 



Trijj^onoini- 
try. 



In any spherical triangle, the cosine of half the 
sum of the angles at the base is to the cosine of 
halt their differences as the tangent of half the 
base to the tangent of half the sum of the two 
sides. 

- fLF '1 triangle elf, cos » (LF-|.LE) : cos. Fig. *7* 
'' coLtL: tan.i(E-f F) (Th. XVIU.) 
that 18, because of the relation of the triangle FLE to 

X . A ’ theorem, cos. f (A-f-B) : cos. 

»TA— B) :: tan. f AB : ten. f (BC-f AC^. ^ 

Scholium. 

Let one of the six parts of any spherical triangle be 
ne^ected } let the one opposite to it, or its supplement, 

vfk j-®’ PO'-t, the two next to 

rt the accent pan,, and the remaining two the epposite 

A Tj "*•" !'** f®" P^'e'itng propositions, which are 
called Napter s Analogies, because first invented by him 
may be included in one, as follo^rs. 

In any spherical triangle, the sine or cosine of half 
«e adjacent parts, is to the sine or cosine of 

luslj thetr difference, as the tangent of half the middle 
part to t^ tangent of half the difference or half the 
sum oj the opposite parts, that is, '' 

' cos. .f (A— a) :: ,un. f M : tan. . 

When A, a and M are given, by the first proportion, , 

O and 0 may be had immediately by the problem fol- 
lowing 1 beor. IV. PtANE Trigonometry. 



by cos. s R'ght-angkd Spherical Triangles. 

X cos. d, and the third and fourth b„t.„ s .—■'rs * 



r 1 I s . ; cerms by cos. 9 

X^cos. d, and the third and fourth by tan. S tani^D, we 

COS.* 9 : cos.* d : : cot. S' tan. D : tan. S ten. D'. 

But since by Theor. XVI. tan. D : ,an. D' :: cot. S' • 

^ten • ttZl ® D' cot.' 

.ten. b , therefore, cos.* s ; cos.* d ; : cot.* S' • tan • S. 

and cos. i : cos. rf :: cot. S' : tan. S. 



Theor. XIX. . 

In any spherical triangle, the sine of half the sum 
of rte angles at the base is to the sine of half 
tteir difference, as the tangent of half the base 
to the tangent of half the difference of the twoi 
sides* 

For the same construction being made as in Theorr 

*«• * 1 ‘ - .y.cvt ‘"r ^ 27) sin- } (FL-f LE) 

cn‘- f L : ten. } (E— F) (Theor. 

ABT^T F T “’® «“l’P'c“>'ntal triangle of 

ABt., L.P and LE are the measures of A and B, L is 

»ce the me.- 

ures of the sides AC, BC. (Theory V.) 3 therefore sin 



norite ?l,r‘®'’‘i.'f"®‘'f •’■’"'IS'c* *c‘ c denote the side op-rj, ,, 
A D *"8ic> ^ tbe sides containing it, and *’ 

b\o 4 Therr\-"^ ’i"^ *’'’"8 O’Ood 

B to*. Tlien, combining these quantities two by two 

ctsra **® combinations, or 

angl'rar'e’gl^n*: "'"’® 

a. :nd Theor. XIII. Cor. 

South“i; ?r ‘‘® “g!c- 

A is found by Theor. XII. Cor 2 • A 
xni.; c by XhL. XIII. Cor. 2. ’ ^ 

» il, “■ *• * ■“ •pos" “f . . 

d- i ,'X ® ^ 

Cass: 
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Spherical Case 5. Given o, the two sides. Sought 4 , B* 
Trigonome- A is found by Theor. XIII. 5 B by the same y c by 
. . Theor. XII. Cor. i. 

Case 6. Given A, B, the two angles. Sought 

Of by c. 

a and b are found by Theor. XII. Cor. 2. j c by 
Theor. XIII. Cor. I. 



The case may be all resolved also by Napter*s Rule, 
observing to make each of the things given the middle 
part ; then two of the required parts will be found, and 
the remaining part is found by making it the middle 
part. 

By Theor. U. arid Cor. i. each of the unknown parts 
is, in every case except the third, limited to one 
value. 

T/ie cases of Oblique-angled Spherical Triangles, 

In any spherical triangle let the sides be denoted by 
a, by Cy and the opposite angles by A, B, C respec* 
tively. 

Let py q denote the segments into which a side is dL 
vided by a perpendicular from the opposite angle, and 
P, Q the parts into which it divides the angle. Com- 
bining the six quantities o, by c. A, B, C, three by 
three, there are found six distinct combinations or 
cases. 

Case i. Given n. A, by two sides and an angle op- 
posite to one of them. Sought c, B, C. 

B is found by Theor. XIV, j c by either Theor. XIX. 
or Theor. XX. j C by Theor. XVII. or Theor. XVIII. 

Case 2. Given A, c, B, two angles and a side op- 
posite to one of tliem. Sought by c, C. 

b is found by Theor. XIV. j c and C as in Case i. 

Case 3. Given o, C, b, two sides and the included 
angle. Sought A, B, c. 



Find T (A — B) by Theor. XVII. and \ (A+B) by 
Theor. XVIII. and thence A and B by the ^uleTrigonoa^ 
Sect. II. for finding each of two quantities whose sum tiy. 
and difierence are given. All the angles being known, * ' 
also two sides, c is found by Theor. XIV. 

Case 4. Given A, c, B, two angles and a side be- 
tween them. Sought a, C, h. 

Find \ (a — b) by Theor. XIX. and i (o+^) by 
Theor. XX. and thence a, b. All the sides and two 
angles being now known, C is found by Theor. XIV. 

Case 5. Given n, by c, the three sides. Sought A, 

B, C. 

Draw a perpendicular from any one of the angles, 
dividing the opposite side into the segments/), q. Find 
4 (/) — q) by Theor. XV. and then, from 4 
4 lp~^q)y find Py q. The triangle being now resolved 
into two right-angled triangles, the angles may be found 
by Case 4. of right-angled triangles. 

Case 6. Given A, B, C, the three angles. Sought 

■ Oy by Cm 

Draw n perpendicular, dividing any one of the 
into the parts P, Q. Find 4 (P — Q) by Theor. XVI. 
and then P, Q. The triangle being now resolved into 
two right-angled triangles, the sides may be found by 
Case 6. of right-angled triangles. 



By Theor. X. XI. and Cor. each of the unknown 
parts is limited to one value in all the cases, except in 
some of the subcases of the first and second. 

As every oblique-angled triangle may be resolved in- 
to two right-angles, all these cases may be resolved by 
means of Napier'^s Ru/cy and the 1 5th proposition only. 
And the cases may be reduced to three, by using the 
supplemental triangle. 



T R I 

Trihilatae TRIHILATiF, from treSy “ three,” and hilunty 
II “ an external mark on the seed j” the name of the 23d 
. class in Linnieus’s Fragments of a Natural Method j 

' consisting of plants with three seeds, which are marked 
with an external cicatrix or scar, where they are fasten- 
ed within the fruit. See Botany. 

TRIM, implies in general the state or disposition by 
which a ship is best calculated for the several purposes 
of navigation.- 

I bus the trim of the hold denotes the most conveni- 
ent and proper arrangement of the various materials con- 
tained therein relatively to the ship’s motion or stability 
at sea. The trim of the masts and sails is also their most 
apposite situation with regard to the construction of the 
ship and the effort of the wind upon her sails. See Sea- 
manship. 

TRINGA, Sandpipxr ; a genus of birds belong. 



T 

of 



R I 

gralJee. 



See OrnITHOLOGT Things 



ing to the order 
Index. 

TRINIDAD, an island in the golf of Mexico, se- 
parated from New Andalusia, in Terra Firma, by a 
strait about three miles over. The soil is fruitful, pro- 
ducing sugar, cotton, Indian corn, fine tobacco, ana 
fruits. It was taken by Sir Walter Raleigh in }S 9 S^ 
and by the French in 1676, who plundered the islan 
and then left it. It is about 62 miles in length, an 
45 in breadth ; and was discovered by Cliristopber Co- 
lumbus in 1498. It is now in the possession of Britain. 
What was called a bituminous lake in this island, ap- 
pears, from the experiments of Mr Hatchet, to be » 
porous stone from which the mineral pitch eNudes.^ ^ ^ 
TRINITARIANS, those who believe in the 
ty j those who do not believe therein being called An 

teinity. 



TriniU* 

riani 
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9 d*a!tr TRINITY, In T/ieohgy^^ the ineffable mystery of 
I . three persons in one God } Father, Son, and Holy SpU 
^ rit. See Theology. 

* TxiNiTY’House. See London, N° 49. 

TRINITY-Sunday^ a festival observed on the Sunday 
^ next after Whitsunday, in honour of the holy Trinity. 
The observation of this festival was first enjoined in the 
council of Arles, anno i 260. 

TRINOB ANTES, in Ancient Geography^ a people 
of Britain, supposed to have occupied Middlesex and 
Essex. 

TRIO, in Music, a part of a concert wherein three 
persons sing , or, more properly, a musical composition 
consisting of three parts. 

TRIPHTHONG, in Gt'amtuar, an assemblage or 
concourse of three vowels in one syllable \ as qua, 

TRIPLE, in Music, is one of the species of measure 
or time. See Music. 

TRCPOD, in antiquity, a famed sacred seat or stool, 
■Opported by three feet, whereon the priest and sibyls 
were placed to render oracles. It was on the tripod 
that the gods were said to inspire the Pythias with that 
divine fury and enthusiasm wherewith they; were seized 
at the delivery of their-predictions. 

TRI POLl, a country of Africa, in Barbary^ bound- 
ed on the north by the Mediterranean sea ; on the 
south, by the country of the Berilieries : on the west, 
by the kingdom of Tunis and Biledulgerid ; and on the 
cast, hy Egypt. It is about 925 miles along the sea 
coa««t but the breadth is various. Some parts of it 
are pretty fruitful $ but that towards Egypt is a sandy 
desert. It had the title of a kingdom ; but is govern- 
«d hv a dey. Early in the last century Tripoli shook 
off its dependence on the grand Turk. In other re- 
spects the government is not essentially changed. It 
Is still a military despotism of the most ferocious de- 
scription. Its piracies are now confined to Naples, 
Rarilinia, and other states which have no efficient 
uavv. See Barbart States, Supplement. 

Tripoli, a considerable town of A'rica, and capital 
•f a state of the samn name in Barbary, with a castle 
and a fort. It is pretty large, and the inhabitants are 
noted pirates. It was taken by Charles V. who settled 
the knights of Malta there ; but they were driven away 
by the 'I'lirks in 1551. It was formerly very flourish- 
ing ; and has now some trade in stuffs, saflVon, com, 
oil, wool, dates, ostrich feathers, and skins : but they 
make mure of the Christian slaves which they take at 
sea 5 for they either set high ransoms upon them, or 
make tliem peiform all sorts of work. It is seated on 
the coast of the Mediterranean, in a sandy soil, and sur- 
rounded hy a wall, strengthened by other fortifications. 
E. Long. 13. 12. N. Lat. 32. 34. 

Tripoli, called TripoUs o( Syria, to distinguish It 
from Tripoli in Barbary, received its name from its being 
anciently formed of three cities at a small distance from 
each other, one of which belonged to the Aradians, or 
ancient kingdom of Arad, the second to tlie Sidoniana, 
and the third to the Tyrians, perhaps as a common 
mart to those maritime powers. The present town of 
Tripoli is built at the distance of/a mile and a half from 
the other, upon the declivity of a bill facing the sea, in 
34" 20' north latitude, and in 35® 50' east longitude 
from Greenwich. It is surrounded with walls, fortified 
with se\*en high strong towers, and a castle, all of Go- 
VoL. XX. Part II. f 



tbic architecture ; but the streets are narrow, and the TripoH 
bouses low. The city contains about 8000 houses, and | 
near 60,000 inhabitants, consisting of Turks, Chris- Triamplu 
tiaos, and Jews. The basha, or pasha, who resides in ’ 
the castle, where there is a garrison of 200 janizaries, 
governs the adjacent territory, in which there is plenty 
of fruit, and a great number of mulberry trees, which 
enable the inhabitants to carry on a silk manofacture, 
from which the)' draw considerable profit. 

All the environs of Tripoli are laid out in orchards, 
where the nopal grows spontaneously, and the white 
mulberry is cultivated for the silk- worm j the pomegra- 
nate, orange, and lemon trees for their fruit, which is 
here very fine. The country, though delightful to the 
eye, is unhealthy j from July to September, epidenlic 
fevers, like those of Scanderoon and Cyprus, prevail, 
and are principally caused by the artificial inundations 
made for the purpose of watering the mulberry trees, to 
enable them to throw out their second leaves, and fromi 
a want of free circulation of air, the city being open 
only to the westward. 

Tripoli, a species of argillaceous earth, much used 
in the polishing of metals. See Mineralogy Index, 
TRIPTOLEMUS, Laws of. See Mysteries, 

N»74- 

TRIQUETROUS, among botanisls, denotes a fruit 
or leaf that has three flat sides or faces. 

TRIREMIS, in antiquity, a galley with three ranks 
of oars on a side. 

TRISMEGISTUS, an epithet or surname given to 
one of the two Hermeses. See Thoth. 

TRISMUS, the Locked Jaw. See Medicine, 

N® 280. 

TRISYLLABLE, in Grammar, a word consisting 
of three syllables. 

TKITICUM, Wheat j a genus of plants belong- 
ing to the class of triandria ) and in the natural system 
ranging under the 4th order, Gramina, See Botany 
and Agriculture Index, 

TRITON, a sea demigod, held by the ancients to be 
an officer or trumpeter of Neptune, attending on him, 
aqd carrying bis orders from sea to sea. 

TRITURATION, the act of reducing a solid body 
into a subtile powder \ called also pulverisation and le- 
vigation, 

TRIUMPH, in Roman antiquity, a public and so- 
lemn honour conferred by the Romans on a victorious 
general, by allowing him a magnificent entry into the 
city. 

The greater triumph, called also curuUs, or simply 
the triumph, was decreed by the senate to a general, 
upon the conquering of a province or gaining a signal 
victory. The day appointed for the ceremony being 
Vrived, scaffolds were erected in the forum and circus, 
and all the other parts of the city where they could best 
behold the pomp ; the senate went to meet the con- 
queror without the gate called' Capena ot Trmmphalis, 
and marched back in order to tlie Capitol \ the ways 
being cleared and cleansed by a nomber pf officers and 
tipstaffs, who drove away socb as thronged the passage 
or straggled up and down. The general was clad in a 
rid) purple robe, interwoven with figures of gold, set- 
ting forth bis great exploits j bis buskins were beset 
with pear} i and he wore a crown, which at first was 
only lauroli but afterwards gold i in one hand be bore 
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Tiioniph a branch of laurel, anil in the other a truncheon. ^ He 
!i was carried in a magnificent chariot, adorned with ivory 
■ 'roja. plates gold, drawn usually by two white horses j 

* ’ though sometimes by other animals, as that of Pompey, 

when he triumphed over Africa, by elephants ; that of 
Mark Antony by lion? j that of Heliogabalus by ty- 
gers 5 that of Aurelian by deer, &c. His children 
were at his feet, and sometimes on the chariot-horses. 
The procession was led by the musicians, who played 
triumphal pieces in praise of the general : these were 
followed by voung men, who led the victims to the sa- 
crifice, with their horns gilded, and their heads adorn- 
ed with ribbands and garlands j next came the carts 
and waggons, loadeAjwith all the spoils taken from the 
enemy, with their horses, chariots, &c. ; these were 
followed by the kings, princes, and generals, who had 
been taken captives, loaded with chains*, after these ap- 
peared the triumphal chariot, before which, as it passed, 
they all along strewed flowers, and the people with loud 
acclamations called out lo triumphel The chariot was 
followed by the senate, clad in white robes j and the 
senate by such citizens as had ^3600 set at liberty or ran- 
somed *, and the procession was closed by the priests and 
their officers and utensils, with a white ox led along for 
the chief victim. In this order they proceeded through 
the triumphal gate, along the Via Sacra, to the Capitol, 
where the victims were slain. In the mean time all 
the temples were open, and all the altars loaded with 
offerings and incense \ games and combats were cele- 



was built on a small eminence near Mount Ida, and the Ttoj» 
promontory of Sigmum, at the distance of about four B 
miles from the sea-shore. Dardanus the first king of 
the country built it, and called it Dardanta^ and from 
Tros one of his successors it was called Troja, and from 
Ilus Jlion, This city has been celebrated by Homer 
and Virgil. , ^ , . 

A description of the plain of Troy has been pub- 
lished in French in the 3d volume of the Philosophi- 
cal Transactions of The Royal Society of Ldinbur^i, 
by M. Chevalier. The city of Troy, according to him, 
stood on the present site of the modern viHage of Bou- 
narbachi, which is situated four leagues from the sea, 
on the side of an eminence, at the termination of a 
spacious plain, the soil of which is rich and of a black- 
ish colour. Close to the village is to be seen a marsli 
covered with tall reeds 5 and the situation is impreg- 
nable on all sides except at Erin (Homer’s •{*«.«), the 
hiil of wild Jig-trees^ which extended between the 
Scfiean gate and the sources of the Scamander. in the 
plain there are several conical mounds or barrows, some 
of them 100 feet in diameter at the base ; and which 
the author maintains to be the identical tombs i^ise 
over the ashes of the heroes of the Trojan war. ^ 
Since Chevalier’s dissertation appeared, this plain 
has been investigated by Mr Morritt, Mr ' 

Clarke, Mr Hobhouse, and several other travellen*. 

Dr Clarke ti-aversed the ground in different di^reclioos 
seventeen times. He rejects the hypothesis of Chei^- 



offerings and incense*, games and combats were cele- seventeen umes. and 

brated in the public places, and rejoicings appeared lier, and reasoning from tbe *“\*'°*‘* J |,. 

cverywliere, ^ ® from the scite of New Ilium, whmh he 

TRIUMVIR, one of three persons who govern ab- inscriptions found among ruins, be Boowaf 

.oluuly, ...d with equal authority, in a state. It is of Troy four or 6»e m.le. to the 

. C.^ar p«m. bachi. near a sluggisb rivulet, called Califat Usmac*, 



chiefly applied to the Roman government : Caesar, Pom- 
pey, and Crassus, were the first triumvirs who divided 
the government among them- There were also other 
officers so called ; as the triumviri or tresviri capitales, 
who were the keepers of the public gaol ; they bad the 
office of punishing malefactors 5 for which purpose they 
kept eight lictors under them, 

TROAS, a country of Phrygia in Asia Minor, of 
n' wi »r e 



01 iroy lour or uve ~ " ^ l 

bachi, near a sluggish rivulet, called Califat » 

which he considers to be the Simois. The name 
Scamander is still preserved in the 
considerable stream in tbe district, rising 
Ida, ..described hy Homer > ‘•'e Ibymbruwj. 

still preserved in the Tbymbtek. Dr CUrke also finds 
objects corresponding to tbe Calicolone, the o 
Ilus, and the Throsmos or mound of the plain. i>» 



TliOAS, a country ot Phrygia in Asia Minor, ol llos, and me 1 urosmoi* ur — r” 

which Troy was the capital. ^VhenT^oa8 is taken for very strong objections have been ® ^unon tbe 

the whole kingdom of Priam, it mav be said to contain opinions by Mr Hobhouse and others , an , p 

ILTucin n n T^ki.arnio TWTIn/ii. • IT nnlv Qianlissfl t’tial' whnlfs. tllft morC thC SUblCCt IS lUVCStlga C , 



Mysia and Phrygia Minor: but if only applied to that 
part of the country where Troy was situated, its extent 
is confined within very narrow limits. Troas was an- 
ciently called Dardania. &ee Troja. 

TROCHiEUS, in prosody, a foot consisting of a 
long and short syllable. 

TROCHANTER, in Anatomy. See there, N® 58. 

dz . 



opinions oy mr . . 

whole, the more the subject is investigated, the mor 
insuperable difficulties seem to preMnt themse 
any attempt to identify the places and objects a u 
by the poet. See Clarke’s Travels, vol. 3d, 8vo. and 

Edinburgh Review, vol. 6tb, p. * 57 ' rMitan. 

TROLLIUS, Globe-flower, or Lucken (jo^ 
genus of plants belonging to the j,," 



TROCHANTER, in Anatomy. See there, N» 58. a genus ot plants belonging w uie - r-v- . 
TROCHE, in "Pharmacy a sort of medicine made and in the natural system ranging under e 
of glutinous substances into little cakes, and afterwards Multisiliquce, See Botany Index, piphrated 

exsiccated. See Materia Medic a J»f/cAr. TROMP, Martin Happertz Van, * ii 

TROCHILUS, Humming Bird, a genus of birds Dutch admiral, was born at the , ' . 
belonging to the order of pica. See Ornithology He raised himself by his inerit, after having is g o. 

Index. ed himself on many occasions, especi^ly a r^roiie 

TROGLODYTES, ih the Ancient Geography, a engagement near Gibraltar in 1607. ^ ® 
people of Ethiopia, said to have lived in caves under of the greate|t seamen that bad till that time 
ground. Pomponius Melo gives a strange account of in the world *, and was declared admiral 0 

the Troglodytes: he says they did not so properly even by the advice of the prince of 

speak as shriek *, and that they lived on serpents. ‘ > i„™ S„on.sh fleet in 103^, 

TROGUS P0MPE.IUS, a Latin universal historian to 
the time of Augustus Caesar, of whom we have only an 
abridgement by Justin, flourished about 41 B. G 

TROT A fko ’ : 



ivice 01 me prince 01 

that character defeated a large Spanish flee in 
and gained 3 2 other victories at £ngli»li 

when under deck, in an engagement with- 
in. 1653. The. states-general the 



aauujisiicu HUUUC 4 I a. V». IH J O j j'. X KUllCO-gCIlCX ^ 

TROJA, the capital city of Troas, or, according to stmek to his honour, and lamented hinias one 
others^ a country of which Ilium was the capital. It greatest heroes of their republic*. Van Trompi 
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Tromp midst of the greatest glorj', constantly discovered a re- 
^ markable modesty ; for he never assumed a higher cha- 
. racier than that of a burgher, and that of being the fa- 
ther of the sailors. 

TRONAGK, an ancient customa^ duty or toll, for 
* vreighing of wool. According to f^ieta, trona is a 
beam to weigh with, mentioned in the stat. Westm. 2. 
cap. 25. And tronage was used for the weighing wool 
in a staple or public mart, by a common trona or beam \ 
which for the tronage of wool in London, was fixed at 
Leaden-Hail. The mayor and commonalty of London 
are ordained keepers of the beams and weights for 
weighing merchants commodities, with power to assign 
derks and porters. See. of the great beam and balance ; 
which weighing of goods and wares is called tronage ; 
and no stranger shall buy any goods in London be- 
fore they are weighed at the king's beam, on pain of 
forfeiture. 

TRONE-weight, the most ancient of the different 
weights used in Scotland \ and, though now forbidden 
by several statutes, is still used by many for home com- 
modities, and that in a very irregular manner *, for the 
pound varies in different places, and for different pur- 
poses, from 20 to 24 Dutch ounces. The common al- 
lowance is 2 if ounces for wool, 20f for butter and 
oheese, 20 for tallow, lint,' hemp, and hay. It is di- 
vided into 16 of its own ounces, and 16 pounds make a 
atone. 

TROOP, a small body of horse or dragoons, about 50 
or 60, sometimes more, sometimes less, commanded by 
a captain, lieutenant, cornet, quarter-master, and three 
corporals who are the lowest officers of a troop. 
TROPE. See Oratory, N® 52 — 66. 

TROPHONIUS’s CAVE, or Oracle^ in Ancient Gro- 
graphyy a cave near Lebadia in Boeotia, between Heli- 
con and Chaeronea (Strabo) : so called from Trophonius, 
an enthusiastic diviner; who, descending into this cave, 
pretended to give answers and pronounce oracles ; and 
was hence called Jupiter Trophonius, Such as went 
down to this cave never after smiled ; hence the pro- 
verbial saying of a man who has lost his mirth. That he 
is come out of Trophonius’s cave. Though Pausanias 
affirms that persons came out of the cave affected indeed 
with a stupor, but that they soon after recovered them- 
selves. Dr Clarke found the cave choaked up with 
stones. See Oracle. 

TROPHY {Tropeeum)^ among the ancients, a mo- 
nument of victory. 

TROPIC-Bird. See Phaeton, Ornithology 
Index. 

TROPICS. See Geography. 

TROUBADOURS, poets that flourished in Pro* 
vence during the 12th century. 

They wrote poems on love and gallanti*y ; on the il- 
Instriuus characters and remarkable events of the times ; 
satires which were chiefly directed against the clergy 
and monks ; and a few didactic pieces. The trouba- 
dours were great favourites in different courts, diffused 
a taste for their language and for poetry over Europe, 
which was about that time sunk in ignorance and rude- 
ness ; they disappeared in the 14th century. A history 
of the troubadours in 3 vols. 1 2mo, was begun by M. de 
Sainte Palaie, and finished by the abbe Millot. See 
Music. 

TROUGH, Galvanic. See Galvanism. For 
Inter discoveries in galvanic electricity, see ZlNc. 



TROVER, in Law^ an action that a man hath xrover 
against one that, having found any of his goods, refu- q 
seth to deliver them upon demand. Trumpet. 

TROUT. See Salmo, Ichthyology Index. ‘ 

TROY. See Troja. 

TnoY-Weight^ one of the most ancient of the differ- 
ent kinds used in Britain. The ounce of this weight 
was brought from Grand Cairo in Egypt, about the 
time of the crusades into Europe, and first adopted in 
TroyeSy a city of Champagne ; whence the name. 

The pound English Troy contains 1 2 ounces, or 5760 
grains. It was formerly used for every purpose ; and is 
still retained for weighing gold, silver, and jewels ; for 
compounding medicines ; for experiments in natural 
philosophy ; and for comparing different weights with 
each other. 

Scots TROY^Weighi was established by James VI. in 
the year 1618, who enacted that only one weight 
should be used in Scotland, viz. the French Troy stone 
of 16 pounds, and 16 ounces in the pound. The pound 
contains 7600 grains, and is equal to 17 oz. 6 dr. avoir- 
dupois. The cwt. or 1 1 2 lb. avoirdupois, contains only 
103 lb. 2-y oz. of this weight, though generally reckon- 
ed equal to 104 lb. This weight is nearly, if ^ not ex- 
actly, the same as that of Paris and Amsterdam ; and is 
generally known by the name oi Dutch weight. Though 
prohibited by the articles of union, it is still used in 
weighing iron, hemp, flax, most Dutch and Baltic 
goods, meal, butcher-meat, unwrought pewter and lead, 
and some other articles. 

TRUE-LOVE. See Paris, Botany. 

TRUFFLES. See Lycoperdon, Botany Jndex^ 

TRUMPET, a musical instrument, the most noble 
of all portable ones of the wind kind ; used chiefly in 
war, among the cavalry, to direct them in the service. 

Each troop of cavalry has one. The cords of the trum- 
pets are of crimson, mixed with the colours of the fa- 
cings of the regiments. 

As to the invention of the trumpet, some Greek histo- 
rians ascribe it to the Tyrrhenians ; but others, with 
greater probability, to the Egyptians ; from whom it 
might have been transmitted to the Israelites. TIjc 
trumpet was not in use among the Greeks at the time 
of the Trojan war; though it was in common use in the 
time of Homer. According to Potter {Arch. Grcec, 
vol. ii. cap. 9.), before the invention of trumpets, the 
first signals^ of battles in primitive wars were lighted 
torches ; to these succeeded shells of fishes, which were 
sounded like trumpets. And when the trumpet became 
common in military use, it may well be imagined to 
have served at fii*st only as a rough and noi.sy signal of 
battle, like that at present in Abyssinia and New Zea- 
land, and perhaps with only one sound. But even 
when more notes were produced from it, so noisy an in- 
strument must have been an unfit accompanymeni for 
the voice and poetry ; so that it is probable the trum- 
pet was the first solo instrument in use among the an- 
cients. ■ 

Trumpet^ Articulate, compi’eliends both the ^eah- 
ing and the heanng trum^t, is by much the most valu- 
able instroment, and has, in one of its forms, been used 
by people among whom we should hardly have expected 
to find such improvements. 

That the speaking trumpet, of which the object is to 
increase the force of articulate sounds, sliould have been 
known to the ancient Greeks, can excite no wonder; 

3 Q 2 "^rad 
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Tniaipet. therefore we easily admit the accounts which we 
* read of the horn or trumpet, with which Alexander 
addressed his army, as well as of the whispering ca- 
verns of the Syracusan tyrant. But that the natives of 
Peru were acquainted with this instrument, will proba- 
bly surprise many of our readers. The fact, however, 
seems incontrovertible. 

In the History of the Order of Jesuits, published at 
Naples in l6oi by Beritaria, it is said, that in the year 
1595 a small convent of that order in Peru, situated in 
a remote corner, was in danger of immediate destruc- 
tion by famine. One evening the superior Father Sa- 
maniac implored the help of the .cacique ; next morn- 
ing, on opening the gate of the monastery, he found it 
Surrounded by a number of women each of whom car- 
ried a small basket of provisions. He returned thanks 
to heaven for having miraculously interposed, by in- 
spiring the good people with pity for the distress of his 
friars. But when he expressed to them his wonder how 
they came all to be moved ^s if by mutual agreement 
with these benevolent sentiments, they told him it was 
no such thing ^ that they looked upon him and bis 
countrymen as a pack of infernal magicians, who by 
their sorceries had enslaved the counti*y, and had be- 
witched their good cacique, who hitherto had treated 
them with kindness and attention, as became a true 
worshipper of the sun j but that the preceding evening 
at sunset he had ordered the inhabitants of such and 
such villages, about six miles off, to come that morning 
with provisions to this nest of wizzards. 

The superior asked them in what manner the gover- 
nor had warned so many of them in so short a time, at 
such a distance from his own residence ? They told him 
that it was by the trumpet; and that every person 
heard at their own door the distinct terms of the order. 
The father had heard nothioK ; but they told" him that 
none heard the trumpet but the inhabitauts of the vil- 
lages to which it was directed. This is a piece of very 
curious information ; but, after allowing a'good deal to 
the exaggeration of the reverend Jesuits, it cannot, we 
think, be doubted* but that the Peruvians actually pos- 
sessed this stentorophonic art. For we may observe 
that the effect described in this narration resembles what 
u*e now know io he the effect of speaking trumpets, 
while it is unlike what the inventor of such a tale would 
naturally and ignorantly say. Till speaking trumpets 
were really known, we should expect the sound to be 
equally diffused on all sides, which is not the case ; for 
it is much stronger in the line of the trumpet than in 
any direction very oblique to it. 

About the middle of the lyth century, Athanasius 
Kircher turned his attention to the philosophy of sound, 
and in different works threw out many useful and scien- 
tific hints on the construction of speaking trumpets (see 
Acoustics and Kircher) ; but his mathematical il- 
lustrations were so vague, and his own character of in- 
attention and credulity so notorious, that for some time 
these works did not attract the notice to which they 
were well entitled. 

About the year 1670, Sir Samuel Morland, a gen- 
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tleman of great ingenuity, science, and order, look op Trsapt 
the subject, and proposed as a question to the Royal 80. 
ciety of London, What is the best form for a speaking 
trumpet? which he called a stcntoroplionic horn. Ht 
accompanied his demaml with an account of his own no- 
tions on the subject (whidi he acknowledged to be very 
vague and conjectural), and an exhibition of some Instin- 
ments constructed according to his views. ITiey were in 
general very large conical tubes, suddenly spreading at 
the very mouth to a greater width. Their effect wai 
really wonderful. They were tried in St James’s park; 
and Ills majesty K. Charles II. Speaking in his ordinary 
colloquial pitch of voice through a trumpet only 5* 
long, was clearly and most distinctly heard at the distanci 
of a thousand yards. Another person, selected we suppost 
fortheloudnessand distinctness of his voice, was perfectly 
understood at tho distance of four miles and a half, rhe 
fameofthissoon spread; Sir Samuel Morland’s priflciplet 
were refined, considering the novelty of 1 he thing, and dlf- 
ferconsiderably from FatherKircher’s. The aerial oodii^ 
lations, (for he speaks very accurately concemingthe na- 
ture of sound) endeavour to diffuse themselves in sphere*, 
but are stopped by the tube, and therefore reundulate to- 
wards the axis like waves from a bank, and meeting in 
the axis, they form a strong undulation a little farth« 
advanced along the tube, which again spreads, is 
reflected, and so on, till it arrives at the mouth of tho 
tube greatly magnified, and then it is diffused through 
the open air fn the same manner, as if all proceeded fmm 
a very sonorous point in the centre of *the wide end of 
the trumpet. The author distinguishes with great judge- 
ment between the prodigious reinforcement of sound in 
a speaking trumpet and that in the musical trum|»t, 
bugle-horn, concli shell, &c. ; and shows that the diffe- 
rence consists only in the violence of the first sonoroo* 
agitation, which can be produced by us only on a very 
small extent of snrface. The month-piece diameter, 
therefore, of the musical trumpet must be very srtitll, 
and the force of blast very considerable. Thus onO 
strong but simple undulation will be excited, 
be subjected to the modifications of harmony, and wU 
be augmented by using a conical tulie (a). But a 
ing trumpet must make no change on the nature of t t 
first undulations ; and each point of the mouth-pieo* 
must be equally considered as the centre of sonorous uU- 
dulations, all of which must be reinforced in the same 
degree, otherwise all distinctness of articulation will 
lost. The mouth-piece must therefore take in the who 
of the mouth of the speaker. 

When Sir Samuel Morland’s trumpet came to be ge- 
nerally known oh the continent, it was soon discovere 
that t he speaker could be heard at a great distance on y 
in the line of the trumpet; and this circumstance was f 
a Mr Cassegrain {Joum, des SfavanSf 1672, p« * 
tributed to a defect in the principle of its construction, 
which he said was not according to the laws of sonorou 
undulations. He proposed a conoid formed by the 
lution of a hyperbola round its assymptote as ^ 
form. A Mr Hase of Wirtemberg, on the other hau^ 
proposed a parabolic copoid, having the mouth of t 

speafc^r 



j “n ‘''® ’’”8'* '’“™* trumpet, or the French horn, a pro 4 ig«»«'lf 

loud, when we consider the small passage through which the moderate blast is sent by the trumpeter. 
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Trawpet speaker placed in tlie focu^. In tliis construction he 
^ plainly went on the principle of a refleclion similar to 

that of the rays of light ; but this is by no means the 
case. The effect of the parabola will be to give one re- 
flection, and in this all tiie circular undulations will be 
converted into plane waves, which are at right angles to 
the axis of the trumpet. But nothing hinders their snb- 
sequent diffusion ; for it does not appear that the sound 
will be enforced, because the agitation of the particles 
on each wave is not augmented. 

The subject is exceedingly difficult. We do not fully 
eomprehend on what circumstance the affection or agi- 
tation of our organ, or simply of the membrana tyni- 
pani, dep^ds. A more violent agitation of the same 
air, that is, a wider oscillation of its particles, cannot 
fail to increase the impulse on this membrane. The 
point therefore is to find what concourse of feeble undu- 
lations will produce or be equivalent to a great one. 
The reasonings of all these restorers of the speaking 
trumpet are almost equally specious, and each point out 
#ome phenomenon which should characterise the prin- 
ciple of construction, and thus enable us to say which is 
most agreeable to the procedure of nature. Yet there 
is hardly any difference in the performance of trumpets 
of equal dimensions made after these different methods. 

The propagation of light and of elastic undulations 
seem to require very different methods of management. 
Yet the ordinary phenomena of echoes are perfectly ex- 
plicable by the acknowledged laws either of optics or 
acoustics ; still however there are some phenomena of 
aound which are very unlike the genuine results of elastic 
andulatioos. If sounds are propagated spherically, then 
what comes into a room by a small hole should diffuse 
itself from that hole as round a centre, and it should be 
heard equally well at twelve feet distance from the hole 
in every direction. Yet it is very sensibly louder when 
the hearer is in the straight line drawn from the sonor- 
ous body through the hole, A person can judge of the 
direction of the sounding body with tolerable exactness. 
Cannon dischar^d from the different sides of a ship are 
very easily distinguished, which should not be the case 
by the Newtonian theory j for in this the two pulses on 
the ear should have no sensible difference. 

The most important fact for our purpose is this : An 
echo from a small plane surface in the midst of an open 
field is not heard, unless we stand in such a situation that 
the angle of reflected sound may be equal to that of in- 
cidence. But by the usual theory of undulations, this 
small surface should become the centre of a new undula- 
tion, which should spread in all directions. If we make 
an analogoos experiment on watery undulations, by pla- 
cing a small flat surface so as to project a little above the 
water, and then drop in a small pebble at a distance, 
so as to raise one circular wave, we shall observe, 
that when this wave arrives at the projecting plane, it is 
disturbed by it^ and this disturbance spreads from it dn 
all sides. It is indeed sensibly stron^r in that line which 
is drawn from it at equal angles with the line drawn to 
the place where the pebble was dropped. But in the 
of sound, it is a fact, that if we go to a very small 
distance on either side of the line of reflection, we shall 
hear nothing. 

Here then is a fact, that whatever may be the nature 
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ouraelves of this fact as a^ mean for enforcing sound, Trempet. 
though we cannot explain it in a satisfactory manner. 

We should expect from it an effect Similar to the hear- 
mg of the original sound along with another original 
sound coming from the place from which this reflected 
sound diverges. If therefore the reflected sound or echtK 
arrives at the ear in the same instant with the original 
sound, the effect will be doubled ; or at least it will be 
the same with two simultaneous original sounds. Now 
we know that this is in some sense equivalent to a 
stronger sound. For it is a fact, Uiat a number of voi- 
ces uttering the same or equal sounds are heard at a 
much greater distance than a single voice. We cannot 
perhaps explain how this happens by mechanical laws, 
nor assign the exact proportion in which lo voices ex- 
^ed the effect of one voice •, nor the proportion of tbd 
distances at which they seem equally loud. We ma« 
therefore, for the present, suppose that two equal voici' 
at the same distance are twice as loud, three voices three 
times as loud, &c. Therefore, if by means of a speaking 
trumpet, we can make lo equal echoes arrive at the eax 
at the same moment, we may suppose its effect to be to 
increase the audibility lo times; and we may express 
this shortly, by calling the sound lo times louder ot 
more intense. 

But we cannot do this precisely. We cannot by any 
contrivance make the sound of a momentary snap, and 
those of Its echoes, arrive at the ear in the same moment, 
because they come fiom different distances. But if tha 
original noise be a continued sound, a man’s voice, for 
example, uttering a continued uniform tone, the first c- 
cho may reach the ear at the same moment with the se~ 
cond vibration of the larynx ; the second echo along 
with the third vibration, and so on. It is evident, thal 
this will produce the same effect. The only differenca 
will be, that the articulations of the voice will be made 
indistinct, if the ecboe.s come from very different di- 
stances. Thus if a man pronounce the syllable /aw, 
and the lo successive echoes are made from places 
which are lo feet farther off, the loih part of a second 
(nearly) wdl intervene between hearing the first and 
the last. This will give it the sound of the syllable 
or perhaps row, because r is the repetition off, 
bomething like this occurs when, standing at one end of 
a long line of soldiers, we hear the muskets of the whole 
line discharged in one iiistanL It seems to us the soond 
ot a running fire. 

The aim therefore in the construction of a speaking 
trompet may be, to cause as many echoes as possible to 
reach a distant car without any perceptible interval of 
tune. Tins will give distinctness, and soinetliing e- 
quivalent to loudness. Purr loudness arises from tho 
violence of the single aerial undulation. To increaso 
this may be the aim in the construction of a trumpet-, 
but we are not sufficiently acquainted with the mecha- 
nism of these undulations to bring this about with oer- 
tainty and precision; whereas we can procure this accu- 
mulation of echoes without much trouble, since we know 
t^hat echoes are, tu/act, reflected like light. We can 
form a trumpet so that many of these lines of reflected 
sound shall pass through the place of the Iiearer. Wt 
are indebted to Mr Lambert of Berlin for this simplu 
and popular view of the subject; and shall here give art 
abstract of his mnsi 
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Souhd naturally spreads in all directions ; but we 
' know that echoes or reflected sounds proceed almost 
strictly in certain limited directions. If therefore we 
contrive a trumpet in such a way that the lines of echo 
shall be confined within a certain space, it is reasonable 
to suppose that the sound will become more audible in 
proportion as this diffusion is prevented. Therefore, if 
we can oblige a sound which, in the open air, would 
have difiused itself over a hemisphere, to keep within a 
cone of 1 20 degrees, we should expect it to be twice as 
audible within this cone. This will he accomplished, 
by making the reflections such that the lines of reflected 
sound shall be confined within this cone. N, B, We 
here suppose that nothing is lost in the reflection. Let 
us examine the effect of a cylindrical trumpet. 

DXXXIX trumpet be a cylinder ABED, (fig. i.), and 

iff. I. C be a sounding point in the axis. It is evident 
that all the sound in the cone BCE will go forward 
wiHiout any reflection. Let CM be any other line of 
sound, which we may for brevity’s sake, call a sono- 
rous or phonic line. Being reflected in the points 
M, N, O, P, it is evident that it will at last escape 
from the trumpet in a direction PQ, equally diverging 
from the axis with the line CM. The same must be 
true of every other sonorous line. Therefore the echoes 
will all diverge from the mouth of the trumpet in the 
same manner as they would have proceeded from C 
without any trumpet. Even supposing, therefore, that 
the echoes are as strong as the original sound, no advan- 
tage is gained by such a trumpet, but that of bringing 
the sound forward from C to c. This is quite trifling 
when the hearer is at a distance. Yet we see that 
sounds may be heard at a very great distance, at the end 
of long, narrow, cylindrical, or prismatical galleries. It 
IS known that a voice may be distinctly heard at the 
distance of several hundred feet in the Roman aque- 
ducts, whose sides are perfectly straight and smooth, 
being plastered with stucco. The smooth surface of 
the still water greatly contributes to this effect. Cy- 
lindrical or prismatical trumpets must therefore be re- 
jected. 

Let the trampetbe a cone BCA (fig. a.), of which 
perpendicular to the axis, and 
HI the path of a reflected sound in the plane of the 
axis. The last angle of reflection IHA is equal to the 
last angle of incidence FHC. The angle BFH,.or its 
equal CFD, is equal to the angles FHD and FCHj 
that is, the angle of incidence CFD exceeds the next 
Jingle of incidence FHC by the angle FCD ; that is, 

I" manner, IDH ex- 
ceeds CFD by the same angle FCD. Thus every suc- 
ceeding angle, either of incidence or reflection, exceeds 
the next by the angle of the cone. Call the angle of 
^ of incidence 

PHr • L *^*^""0**’ The third, or 

fl’ * r &c.: and the nth angle of incidence 

or refleefon .s b-n a, oftor n reflections. Since the 
Mgle diminishes by equal quantities at each subsequent 
whatever be the first angle of 
exhausted by this diminution ; 
namely, when n times a exceeds or is equal to b. There- 
fore to know how niany reflections of a sound, whose 

MniteU r can be made in an 

mfin tely extended cone, whose angle is a, divide b by 

the luotient will give the number » of reflections, 
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and the remainder, if any, will be the last angle of in- Tnnpet. 
cidence or reflection less than a. It is very plain, that^—y -j 
when an angle of reflection IHA is equal to or less 
than the angle BCA of the cone, the reflected line 
HI will no more meet with the other side CB of tbc 
cone. 

We may here observe, that the greatest angle of in- 
cidence is a right angle, or 90®. This sound would 
be reflected back in the same line, and would be in- 
cident on the opposite side in an angle =90®— 0, 

&c. 

Thus we see that 9, conical trumpet is well suited for 
confining the sound ; for by prolonging it sufficiently, 
we can keep the lines of reflected sound wholly within 
the cone. And when it is not carried to such a length 
as to do this, when it allows the sounding line GH, for 
example, to escape without farther reflection, the diver- 
gency from the axis is less than the last angle of reflec- 
tion feCH by half the angle BCA of the cone. Let 
us see what is the connection between the length and 
the angle of ultimate reflection. 

We have sin. b—a : sin. ^=CD : CF, and CF= 

sin. b , . 

CDx“ : — ~ • ~ , and sin. 20 : sin. b — a= tr : 

sin. ^ — a 

b — a sin. b 



CH, and CH=CFx 



sin. b • 



=CDx 



sin. b — 2 a 
in. b 



=CDx 



,&c. 



b — “fl 



sin. b — 2fl ® ^ ® 

Therefore if we suppose X to be the length which 
will give os n reflections, we shall have X=CD X 
sin. b 

: ?==. Hence we see that the length increases as 

sin. 0 — na 



the angle b — na diminishes^ but is not infinite, unless 
n a is equal to b. In this case, the immediately pre- 
ceding angle of reflection must be a, because these 
angles have the common dift’erence a. Therefore the 
last reflected sound was moving parallel to the opposite 
side of the cone, and cannot again meet it. But though 
we cannot assign the length which will g'ive the nth 
reflection, we can give the length which will give the 
one immediately preceding, whose angle with the side 
of the cone is o. Let Y be this length. We have ^ 

= CD x This length will ajlow every line of 



sound to be reflected as often, raving once, as if the 
tube were infinitely long. For suppose a sonorous line 
to be traced backwards, as if a sound entered the tube 
in the direction 7 h, and were reflected in the points 
d, D, the angles will be continually augmented 
by the constant angle o. But this augmentation can 
never go farther than For if it reaches that 

value at D, for instance, the reflected line DK will ^ 
perpendicular to the axis CN 5 and the angle ADK 
will be equal to the angle DKB, and the sonad will 
come out again. This remark is of importance on ano- 
ther account. 

Now suppose the cone to he cut off at D by a plane 
perpendicular to the axis, KD will be the diameter of 
its mouth-piece ^ and if we suppose a mouth compldc^f 
occupying this circle, and every point of the circle to . 
be sonorous, the reflected sounds will proceed from it in 
the same manner as light would from a flame whirh 
4 completely 
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iSrumpet. comp]*etcly occupies its area, and is reflected by the in- 
' """V ■' side of the cone. The angle FDA will have the 

greatest possible sine when it is a right angle, and it 
never can be greater than ADK, which is 
And since between 90° o, and 90 — J there must 

fall some multiple of a ; call this nvultiple b. Then, in 
(ffder that every sound may be reflected as often as pos- 
sible, saving once, we must make the length of it X=; 

CDX 

o, a 

Now since the angle of the cone is never mad^e very 
gi^t, never exceeding 10 or 12 degrees, b can never 
differ from 90 above a degree or two, and its sine can- 
not differ much from unity. Therefore X will be very 

nearly equal to which is also very nearly equal to 

CD 

Vs ^ n 5 ^ small, and the sines of small 

^ U, -g- a 

arehes are nearly equal and proportional to the arches 
themselves. There is even a small compensation of er- 
rors in this formula. For as the sine of 90®^ is some- 
what too large, which would give X too great, 2 S, f <1 
is also larger than the sine of a. Thus let a be 1-2®: 
then the nearest multiple of a is 84 or 96®, both of 
which are as far removed as possible from 90®, and the 
error is as great as possible, and is nearly T^uth of ihe^ 
whole. 

^ This approximation gives us a very simple construo- 
tion. Let CM be the required length of the trumpet, 
and draw ML perpendicular to the axis in Oi It is 
evident that S, MCO : rad. =MO : CM, and CM j or 

LM , ^ CD 

*“.s , TsTTa 

liM is equal to CD. 

If therefore tlie cone be of such a length, that its 
diameter at the mouth is equal to tho length of the 
part cut off, every line of sound will have at least as 
many reflections, save one, as if the cone were infinite- 
y long 5 and the last reflected line will either be paral- 
lel to the opposite side of the cone, or lie nearer the axis 
«ian this parallel j consequently such a cone will con- 
fine all the reflected sounds within a cone whose angle 
18 2 a and vyill augment the sound in the proportion of 
the spherical base of this cone to a complete hemispheri- 
Describe the circle DKT round C, and 
making D 1 an arch of 90, draw the chord DT, Then 
since the circles described with the radii DK DT are 
equal to the spherical surfaces generated by the revolu- 
tion of the arches DK and DKT round the axis CD, 
the s^nd will be condensed in the proportion of DK* 
to DT*. 

This appears to be the best general rule for con- 
structing the instrument j for, to procure another reflec 1 
tion, the tube must be prodigiously lengthened, and we 1 
cannot suppose that one reflection more will add ereat- 1 
ly to its power. ^ 

It appears, too, that the length depends chiefly on t 
the angle of the conej for the mouth-piece may be i 
considered as nearly a fixed quantity. It must be of a 
sire to admit the mouth when speaking with force and - 
without constraint. About an inch and a half may be I 
^xed on for its diameter. When therefore we prowse 
lo conhjae the sound to a cone of twice the angle of the I 
trumpet, tke whole is determined by that angle.. For a 



1- since in this case LM is equal to CD, we have DK : Tnimp.h 
CD=LM (or CD) : CM and CM=^. ' ^ 

t a S,io : i=DK : CD,t 

u and aS.fo: i=CD : CM}, 
tliotefore 4 : i=DK: CM, 

" A.»j r\€ DK DK 

- gT^™>7 nearly. And- 

^ since DK is an incli and a lial^ we get the length in 

P inches, counted from the apex of the cone or 

S,* a* 

^ rs* J* part CD, which. 

» . ’ DK , DK 3 

j I “ . 

inches, and we must make the mouth of the same width 
* ^ 

. 2S, fl* 

On the other hand, if the lengrii of the trumpet is fix- 
r ed on, we can determine the angle of the cone. For let 

: the length ^reckoned firom C) be L y we have 2S.*fl=-i-„ 

' ”S.*«=^.andS.o=y.^. 

Thus let 6 feet ur 72 inches be chosen for the length, 
of the cone, we have S,o= ^ 

=sin. 8® 17' for the angle of the cone j and the width at* 

the mouth is^^ = 10,4 inches. This being taken. 

from 72,.leaves 6j,6 inches for the length of the trum, 
pet, 

Andsince this trumpet confines the reflected sounds to 
.cone of 16“ 34', we have its magnifying powor=^.,, 

_ fPT» S,»4t» 

~ 4 DEJ “ STijOS'l ~ 96 nearly. It therefore con- 

denses the sound about pd times ; and if the distributioir 
were uniform, it would be heard ^96, or nearly la 
imes farther off. For the loudness of sounds is sup- 
jmsed to he mvei^I, as the square of tlie distance from, 
the centre of undulation. 

But before we can pronounce with precision on the 

we must examine 

into the manner in which the reflected sounds are dislri- 
buted over ll^ space in which they are all confined. 

et BKDA (fig. 3.) be the section of a oanicalfSg. 5.. 

; let e be the ver- 

tex of the cone, and CW itaaxis } letTKVbe the sec- 
a aphya. having its centre in the vortex of the 
cone,- and let a sonorons point an the surface of 

t path ofa line of sounTfy! 

ing in the plane of the section. ^ 

_Ia^tbe cirde of the spheretake KQ=KP, DB 

Draw QB A; also draw Qdn 
parallel to DA-, and draw PB, P d/, PA ^ 

P ‘hat all the lioU drawn from 

without reflection,. 

andare diffused as.if no trumpet had been used. 

2k Alfi 
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2 . All the sonoroua lines which fall from P on KB 
' are reflected from it as if they had come from Q. 

3. All the sonorous lines between BP and d P hare 
suffered but one reflection ; for » will no more meet 
DA A' so as to be reflected again. 

4. All the lines which have been reflected from KB, 
and afterwards from DA, proceed as if they had come 
from R. For the lines reflected from KB proceed as 
if they had come from Q } and lines coming from Q 
and reflected by DA, proceed as if they had come from 
R. Therefore draw RA 0, and also draw R^m paral- 
lel to KB, and draw Q c A ^r, Q P r, and P A 
Then, 

5» All the lines between h P and c P have been twice 
reflected. 

Again, draw SB p, B r R, r« Q, S x A, Ry j*, Qzy. 

6. All the lines between u P and at P have suffered 
^hree reflections. 

Draw the tangents TA t, VB v, crossing the axis in 

W. 

7. The whole sounds will be propagated within the 
cone V W t. For to every sonorous point in the line 
KD there corresponds a point similar to Q, regulating 
the first reflection from KB j and a point similar to R, 
regulating the second reflection from DA ; and a point 
S regulating the third reflection from KB, &c. And 
similar points will be found regulating the first reflec- 
tion from DA, the second from K§, and the third 
from DA, &c.; and lines drawn from all these through 
A and B must lie within the tangents TA and VB. 

8. Thus the centres of reflection of all the sonorous 
lines which lie in planes passing through the axis, will 
tie found in the surface of this sphere ; and it may be 
'Considered as a sonorous sphere, whose sounds first con- 
/^ntrate in W, and are then diffused in the cone i)Vf t. 

It may be demonstrated nearly in the same manner, 
that the sonorous lines which proceed from P, but not 
in the plane passing through the axis, also proceed, alter 
▼arious reflections, as if they had come from points in 
the surface of the same sphere. The only difference in 
the demonstration is, that the centres Q, R, S of the 
Cuccessive reflections are not in one plane, but in a spiral 
line winding round the surface of the sphere according 
to fixed laws. The foregoing conclusions are therefore 
general for all the sounds which come in all directions 
from every point in the area of the mouth piece. 

Thus it appears, that a conical trumpet is well fitted 
for increasing the force of sounds by diminishing their 
final divergence. For had the speaker's mouth been in 
Ihe open air, the sounds which are now confined with- 
in the rone v W t would have been diffused over a he- 
misphere : and we see that prolonging the trumpet most 
confine the sounds still more, because this wilt make the 
angle BWA still smaller ; a longer tube must also oc- 
tasion more reflections, and consequently send more so- 
norous undulations to the ear at a distance placed with- 
in the cone v Wt. 

We have now obtained a very connected view of the 
whole effect of a conical trumpet. It is the same as if 
the whole segment TKDV were sounding, every part 
of It with an intensity proportional to the density of the 
glints Q, R, S, &c. corresponding to the different points 
P of th^e mouth-piece. It is easy to see that this cannot 
be uniform, but must be much rarer towards the margin 
of the segment. It would require a good deal of dis, 
■3 
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cussion to show the density of these fictitiaiu sdondiDg tniiteL 
points } and wc shall content ourselves with giving a 
very palpable view of the distribution of the sonorous 
rays, or the density (so to speak) of the echoes, in the 
different situations in which a bearer may be placed. 

We may observe, in the mean time, that this substi- 
tution of a sounding sphere for the sounding mouth- 
piece has an exact parallel in Optics, by which it will 
be greatly illustrated. Suppose the cone BKDA(fig.3.) Tq.v 
to be a tube polished in the inside, fixed in a wall B«, 
perforated in BA, and that the mouth-piece DK is oc- 
cupied completely by a flat flame. Tbe effect of this 
on a spectator will be tbe same, if be is properly placed 
in the axis, as if he were looking at a flame as big as 
the whole sphere. This is very evident. 

It is easy to see that the line leS is equal to the lins 
lef aY\ therefore the reflected sounds also come to the 
ear in the same moments as if they had come from their 
respective points on the surface of tbe substituted sphere. 
Unless, therefore, thk sphere be enormously large, tbe 
distinctness of articulation will not be sensibly affected, 
because the interval between the arrival of the different 
echoes of the same snap will be insensible. 

Our limits oblige us to content ourselves with exhi- 
biting this evident similarity of the progress of echo 
from the surface of this phonic sphere, to the progress 
of light from the same luminous sphere shining through 
a hole of which the diameter is AB. The direct in-* 
vestigation of the intensity of the sound in different di- 
rections and distances would take up much room, and 
give no clearer conception of the thing. The intensity 
of the sound in any point is precisely similar to tbe in- 
tensity of the illumination of the same point \ and this 
is proportional to the portion of the luminous surface 
seen from this point through the hole directly, and to 
tbe square of the distance inversely. Tbe intelligent 
reader will acquire a distinct conception of this matter 
from fig. 4. which represents tbe distribution of the so- 
norous lines, and by consequence the degree of loudness 
which may be expected in the difforent situations of tho 
hearer. 

As We have already observed, the effect of the cons 
of the trumpet is perfectly analogous to the reflection of 
light from a polished concave, conical mirror. Such sn 
instrument would be equally fitted for illuminating • 
distant object. We imagine that these would be mud» 
more powerful than the spherical or even parabolic mir- 
rors commonly used for this purpose. These last, having 
the candle in the focus, also send forward a cylinder of 
light of equal width with the mirror. But it is well 
known, that oblique reflections are prodigiously mom 
vivid than those made at greater angles. Where ths 
inclination of the reflected light to the plane of tho 
mirror does not exceed eight or ten degrees, it reflet* 
about three- fourths of the light which foils on it. 
when the inclination is 80, it does not reflect oae-foart" 
part. 

We may also observe, that the density of the 
ed sounds by the conical trumpet ABC (fig. 4O 
eisely similar to that of the illumination produced by • 
luminous sphere TDV, shining through a hole AB* 
There will be a space circumscribed by ‘the cone fori^ 
by the lines TB t and VA ti, which is uniformly iH®" 
minated by the whole sphere (or rather by the segnieo 
TDV), aad on each sido there is a space illuminsted f 
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a part of it only, and the illominaflon gradaaliy de- 
' creases towards the borders# A spectator placed much 
out of the axis, and looking through the hole AB, may 
not see the whole sphere. In like manner, he will not 
hear the whole sounding sphere : He may be so far from 
the axis as neither to see nor hear any part of it. 

Assisting our imagination by this comparison, we per- 
•eive that beyond the point v? there is no place where 
a// the reflected sounds are heard. Therefore, in order 
to preserve the magnifying power of the trumpet at any 
distance, it is necessary to make the mouth as wide as 
the sonorous sphere. Nay, even this would be an im- 
perfect instrument, because its power would be confined 
to a very narrow space ; and if it be not accurately 
pointed to the person listening, its power will be greatly 
diminished. And we may observe, by the way, that 
We derive from this circumstance a strong confirmation 
of the justness of Mr Lambert’s principles ; for the 
effects of speaking trumpets are really observed to be li- 
mited in the way here described.— -Parabolic trumpets 
have been made, and they fortify the sound not only in 
the cylindrical space in tbe direction of the axis, but 
also on each side of it, which should not have been tbe 
case bad their effect depended only on the undulations 
formed by the parabola in planes perpendicular to the 
axis. But to proceed. 

Let BCA (fig. 5.) be the cone, £D the mouth- 
piece, TEDV the equivalent sonorous sphere, and 
TBAV the circumscribed cylinder. Then CA or CB 
is the length of cone that is necessary for maintaining 
tbe magnifying power at all distances. We have two 
conditions to be fulfilled. The diameter CD of the 
mouth-piece most be of a certain fixed magnitude, and 
the diameter AB of the outer end most be equal to that 
of the equivalent sonorous sphere. These conditions 
determine all the dimensions of the trumpet and its 
magnifying power. And, first, with respect to the di- 
mensions of the trumpet. 

The similarly of the triangles ECO and BCF gives 
CG : ED=CF : ABj but CG=BF, =; AB, and 
CF=CG.f.GF, =GF-f-iAB -, therefore ^AB : ED 
=GF-f-i AB : AB. and AB : ED =2 GF-f- AB : 
AB ; therefore 2 GF x ED -f. AB X ED=AB% and 
aGF X ED=AB*,— AB x ED,=AB x AB— ED, 
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and GF= 



AB X AB— ED 
2 ED 



piece* Then*^: ^ 

Thus the length and the great diameter may be had re- 
ciprocally. Tbe useful case in practice is to find tbe 
diameter for a proposed length, which is gotten by the 
last equation. 

Now if we take all tbe dimensions in inches, and fix 
m at an inch and a half, we have 2 x m=3 or, and ^ m* 
=0,5625,' an d i i»=o,75 ; so that our equation be- 
comes y=V 31c -I- 0,5625-1-0,75. The following Uble 
Voj.. XX. Part IT. f 



gives the dimensions of a sufficient variety of trumpets. TVompet. 
The first column is the length of the trumpet in feet j 
the second column is the diameter of the mouth in 
inches ; tbe third column is tbe number of times that it 
magnifies the sound ; and the fourth column is the num-» 
her of times that it increases the distance at which a man 
may be distinctly heard by its means j the fifth contains 
the angle of the cone. 



GF 

feet 


AB. 

Inches. 


Msfniijing. 


Extending. 


ACB. 


I 


6.8 


42.6 


6.5 


0 / 

24-53 


2 


9-3 


77.8 


8.8 


18.23 


3 


II. 2 


112.4 


10.6 




4 


12.8 


146.6 


1 2.1 


> 3*24 


5 


<4.2 


182.4 


* 3-4 


1 2.04 


6 




214.2 


. 14.6 


11.05 


7 


16.6 


*47.7 


15-7 


10.18 


8 


* 7-7 


281.3 


16.8 


9.40 


9 


18.8 


314.6 




9.08 


10 


T9.8 


347-7 


18.6 


8.42 


11 


20.7 


380.9 


19.5 


8.18 


12 


21.5 


414.6 


20.4 


7.58 


>5 


24. 


513-6 


22.7 


7.09 


18 


26.2 


612-3 


24.7 


6-33 


21 


28.3 


711.2 


26.6 


6.05 


M 


30.2 


810.1 


28.5 


5.42 






ED in all is 


= 1-5 





And, on the other hand. 



because AB* — ^EB x AD = 2 GF x ED, we have 
AB*— AB X ED -f- f ED*= 2 GF x ED-f. i ED*, 
or AB-4^ ED*= 2 GF x ED -f. t ED*, and AB= 
GF X EI>+iED■^- JED. 

Let X represent the length of the trumpet, y the dia- 
meter at tbe great end, and m the diameter of tbe mouth- 



Tbe two last columns are constructed on the follow- 
ing considerations: We conceive the bearer placed with* 
in tbe cylindrical space whose diameter is BA. In this 
situation be receives an echo coming apparently from 
tbe whole surface TGV ^ and we account the effect of 
the trumpet as equivalent to the united voices of as many 
mouths as would cover this surface. Therefore tbe quo« 
tient obtained by dividing the surface of the hemisphere 
by that of the mouth-piece will express the magnifying 
power of tbe trumpet. If the chords g E, g T, be 
drawn, we know that tbe spherical surfaces T g V, 
E g D, are respectively equal to the circles described 
with the radii T g, E g, and are therefore as T g* and 
E g*. Therefore tbe audibility of the trumpet, when 
compared with a single voice, may be expressed by 

Now the ratio of T 5* to Eg* is easily obtained. 

For if Ey*be drawn parallel to the axis, it is plain that 
BA ED 

By=: ^ , and that E ^is toy*B as radius to 

the tangent of BCF j which angle we may call a. 

Therefore tan. o= ^^ ^ , and thus we obtain the angle 
a. But if the radios CE be accounted i, Tg is = ^2, 

, and 



and Eg is =2 sin. 

2 



Therefore ^ 

Eg . a 
^ 2 sin. - 

2 



the magnifying power of the trumpet is =- 
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lVnmj)et« ^ ^ numbers, therefore, in the third 

2 sin.* - 
2 

lumn of the table are each =r — . 

• « ® 

2sin.* — 

2 

But the more usual way of conceiving the power of 
the trumpet is, by considering how much farther it will 
enable us to hear a voice equally well. Now we sup- 
pose that the audibility of sounds varies in the inverse 
duplicate ratio of the distance. Therefore if the distance 
dy at which a man may be distinctly heard, be increased 
to js, in the proportion of E G to Tg, the sound will 
be less audible, in the proportion of Tg* to EG*. 
Therefore the trumpet will be as well heard at the di- 
stance » as the simple voice is heard at the distance d. 

Therefore ^ will express the extending power of the 

• a/ 2 

trumpet, which is therefore = . In this man- 

a 

2 sin, - 
2 

ner were the numbers computed for the fourth column 
of the table. 

When the angle BCA is small, which is always the 
case in speaking trumpets, we may, without any sensible 

error, consider EG as z= And TG=TC 

2 2 

^ AB AB y rwy, • 

XVai = — \/2— This gtTM a Terjr 

easy computation of the extending and magnifying 
powers of the trumpet. 

The extending power is 2 

tn 

The magnifying power is 2 

TXT 

We may also easily deduce from the premises, that if 
the mouth piece be an inch and a half in diameter, 
and the len^fa x be measured in inches, the es^tending 

liotrer is very nearty fe: and the ttagnifyine 

power =4 o j o 

An incontenience still attends the trumpet of this 
csonstiUction. Its complete audibility is conhoed to the 
cylindrical Space in the direction ef the axis, and it is 
more faintly heard on each side of it. This obliges nS 
to direct the trumpet very exactly to the spot wh^ We 
wish it to be heard. This is confirmed by all the ac- 
counts we have of the performance of great speaking 
trumpets. It is evident, that by lengthening the trum- 
pet, and therefore enlarging its mouth, we make the 
Tit. 4. lines TB t and V A v expand (fig. 4.) j and therefore k 
will not be so difficult to direct the trumpet. 

But even this is confined within the limits of a few 
degrees. Even if the trumpet were continued without 
end, the sounds cannot be reinforced in a wider space 
than the cone of the trumpet. But it is always advan- 
tageous to increase its length j for this makes the ex- 
treme tangents embrace a greater portion of tlie sonorous 
spher^ and thus increases the sound in the space where 
It IS all reflected. And the limiting tangents TB, VA. 
expand stdl more, and thus the space of full effect is in- 
creased. But either of these augmentations la very small 
in compansoB of the augmentation of size. If the trum- 
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pet of fig. 5. were made an hundred times longer, its TnuipeL 
power would not be increased one half. '—v— ^ 

We need not therefore aim at much more than to 
produce a cylindrical space of full effect ; and this will 
always be done by the preceding rules, or table of con- 
structions. We may give the trumpet a third or a 
fourth part more length, in order to spread a little the 
space of its full effect, and thereby make it more easi^ 
directed to the intended object. But in doing this ire 
must be careful to increase the diameter of the moothas 
much as we increase the length ; otherwise we produce 
the very opposite effect, and make the trumpet greatly 
inferior to a shorter one, at all distances beyond a cer- 
tain point. For by increasing the length while the part 
CG remains the same, we cause the tangents TB and 
VA to meet on some distant point, beyond which the 
sound diffuses prodigiously. The cunstroction of a 
speaking trumpet is therefore a problem of some nicety} 
and as the trials are always made at some considerable 
distance, it may frequently happen that a trumpet which 
is not beard at a mile’s distance, may be made very 
audible two miles off by cutting off a piece at its wide 
end. 

After this minute consideration of the conical trum- 
pet, we might proceed to consider those of other forms. 

In particular, the hyperbolic, proposed by Cassegrain, 
and the ‘ parabolic, proposed by Haase, seem to merit 
consideration. But if we examine them merely as re- 
flectof^s of echoes, we ahall find them inferior to the 
conical. 

With respect to the hyperbolic trumpet, its inaptitude 
is evident at first sight. For it must dissipate the echon 
more than a conical trumpet. Indeed Mr Cassegram 
proceeds on quite different principles, depending on ^ 
mechanism of the aerial undulations : his aim was to in- 
crease the agitation in each pulse, so that it may make 
U more forcible impulse on tlie ear. But we are too hn- 
perfectly acquainted with this subject to decide a prion) 
and experience shows that the hyperbola is not a good 
form. 

With respect to the parabolic tnimpet, it is certain 
that if the mouth-piece were but a point, it would pro- 
duce the most favourarble reflection of all the sounds) 
for they would all proceed parallel to tire axis. But 
every point of an open mouth must be considered as a 
centre of sound, and none of it must be kept out « 
the trumpet. If this be all admitted, it will be found 
that a conical trumpet, made by the preceding ml^ 
will dissipate the reacted soiuids much Jess than tho 
parabolic. 

Thus far have we proceeded on the fair conseqoencw 
of the well known fact, that echoes are reflected in tbi 
same manner as light, without engaging in the intricalt 
investigation of aerial undulations. Whoever considers 
the Newtonian tlieory of the propagation of sound with 
intelligence and attention, will see that it is demonstrated 
•olely in the case of a single row of particles ) and tha 
all the general corollaries respecting the lateral diffusion 
of the elastic undulations are little more than sagacioiw 
guesses, every way wortliy of the illustrious author, and 
beautifully confirmed by what we can most distinttly 
and accnrately observe jn the circular waves on the sur- 
face of still water. ' Bn,t they are by no means fit ^ 
becoming the foundation of any doctrine which lays the 
snailest chum to the title of accurate scaence. We real y 
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Ytampet exceedingly little of the theory of. aerial uudula- 

^ tions > and the conformity of the phenomena of sound 

to these guesses of Sir Isaac Newton has always been a 
matter of wonder to every eminent and candid mathe- 
ipatician : and no other should pretend to judge of the 
matter. This wonder has always been acknowledged 
by Daniel Bernoulli j and he is the only person who has 
made any addition to the science of sounds that is worth 
mentioning. For such we must always esteem his doc- 
trine of the secondary uod illations of musical cords, and 
the secondary pulses of air in pipes. Nothing therefore 
is more unwarrantable, or more plainly shows the pre- 
cipitant presumption of modern sciolists, than the fami- 
lial use of the general theory of aerial undulations in 
their attempts to explain the abstruse phenomena of 
natiu*e (such as the communication of sensation from the 
organ to the sensoriura by the vibrations of a nervous 
fluid, the reciprocal communication of the volitions from 
the sensorium to the muscle, nay, the whole phenome- 
na of mind), by vibrations and vibratiunculae. 

Such attempts equally betray igpiorance, presumption, 
and meanness of soul. Ignorance of the extent to which 
the Newtonian theory may be logically carried, is the 
necessary consequence of ignorance of the theory itself. 
It is presumption to apply it to the phenomena of the 
intellectual world ) and surely he has an abject soul who 
hugs and cherishes the humble thought, that his mind is 
an undulating fluid, and that its all-grasping compre- 
hension, and all its delightful emotions, are nothing 
more than an etherial tune. — ** Pol me occidistis amen- 
tes.” This whim is older than Hartley ; It may be 
found in Robinet’s Systeme de la Nature, This by the 
bye made its first appearance as a discourse delivered by 
Brother Orateur in the lodge of the grand Orient, at 
Lyons ; from which source have proceeded all the cos- 
ihopolitical societies in Europe, and that illumination 
by which reason is to triumph over revelation, and li- 
berty ttTid equality over civil government. We crave 
pardon of our readers for this ebullition of spleen ; and 
we hope for it from all those who can read Newton, 
and who esteem his modesty. 

. Those who have endeavoured to improve the speaking 
trumpet on mechanical principles, have generally aimed 
at increasing tlie violence of the elastic undulations, that 
that they may make a more forcible impulse on the ear. 
This is the object in view in the parabolic trumpet. All 
the undulations are converted into others whi^ are iu 
planes perpendicular to the axis of the Instrument ^ so 
that the same little mass of air is agitated again and 
•gain in the same direction. From this it is' obvious to 
conclude, that the total agitation will be more violent. 
But, in the first place, these violent agitations must dif- 
fuse themselves laterally as soon as they get out of the 
trumpet, and thus be weakened, in a proportion that is 
perhaps impossible for the most expert analyst to deter- 
mine. But, moreover, we are not sufficiently acquainted 
with the mechanism of the very first agitations, to be 
able to perceive what conformation of tiie trumpet will 
cause the reflected undulations to increasc the first undu- 
lations, or to check them. For it must happen, during 
the production of a continued sound in a trumpet, that 
a parcel of air, which is in a state of progressive agita- 
tion, as it makes a pulse of one sound, may be in a state 
of retrograde agitation, as it is part of a pulse of air pro- 
ducing another sound. We cannot (at least no mathe- 



matician has yet done it) discriminate, and then com- Trumpet 
bine these agitations, with the intelligence and precision ^ ^ " ■ " ' 

that are necessary for enabling us to say what is the ul- 
timate accumulated eflecL Mr Lambert therefore did 
yvisely in abstaining from this intricate investigation > 
and we are highly obliged to him for deducing such a 
body of demonstrable doctrine from the acknowledged, 
but ill understood, fact of the reflection of echoes. 

We know that two sounds actually cross each other 
without any mutual disturbance ^ for we can hear either 
of them distinctly, provided the other is not so load as 
to stun our ears, in the same manner as the glare of the 
sun dazzles our eyes. We may therefore depend on all 
the consequences which are legitimately deduced from 
this fact, in the same manner as we depend on the sci- 
ence of catoptrics, which is all deduced from a fact per- 
fectly similar and as little understood. 

But the preceding propositions by no means explain 
or comprehend all the reinforcement of sound which is 
really obtained by means of a speaking trumpet. In 
the first place, although we cannot tell in what degree 
the aerial undulations are increased, we cannot doubt 
that the reflections which are made in directions which 
do not greatly deviate from the axis, do really increase 
the agitation of the particles of air. We see a thing 
perfectly similar to this in the waves on water. Take a 
long slip of lead, about two inches broad, and having 
bent it into the form of a parabola, set it into a large 
flat trough, in which the water is about an inch deep. 

Let a quick succession of small drops of water fall pre- 
cisely on the focus of the parabola. We shall see the 
circular waves proceeding from the focus all converted 
into waves perpendicular to the axis, and we shall fre- 
quently see these straight waves considerably augmented 
in their height and force. We say generally, for we 
have sometimes observed that these reflected waves were 
not sensibly stronger than the circular or original waves. 

We do not exactly know to what this difference must 
be ascribed : we are disposed to attribute it to the fre- 
quency of the drops. This may be such, that the in- 
terval of time between each drop is precisely equal, or 
at least commensurable, to the time in w;bicb the waves 
run over their own breadth. This is a pretty experi- 
ment^ and the ingenious mechanician may make others 
of the same kind which will greatly illustrate several 
difficult points in the science of sounds. We may con- 
clude in general that the reflection of sounds, in a 
trumpet of the usual shapes, is accompanied by a real 
increase of the aerial agitations j and in sonf>e particular 
cases we find the sounds prodigiously increased. Thus, 
when we blow through a musical trumpet, and allow 
the air to take that uniform undulation whioli can be 
best maintained in it, namely, that which produces its 
musical tone, where the whole tube contains but one or 
two undulations, tlie agitation of a particle must then 
be very great, and it must describe a very considerable 
line ill its oscillations. When we suit our blast iu 
such a manner as to continue this note, that is, this 
undulation, we are certain that the subsequent agita- 
tions conspire with the preceding agitation, -and aug- 
ment it. And accordingly we find that the sound ia 
increased to a prodigious degree. A cor de chasse, or a 
bugle born, when properly winded, will almost deafen 
the ear ; and yet the exertion is a mere nothing in 
comparison with. wfiat.Tve make when bellowing with all 
3 R ^ our 
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^niwjiet eur force, but with not the tenth part of the noise. We 
’’ * know, that if we speak ihrongh a speaking trumpet 

in the key which corresponds with its dimensions, it is 
much more audible than when we speak in a different 
pitch. These observations show, that the loudness of a 
speaking trumpet arises from something more than the 
sole reflection of echoes considered by Mr liambert— • 
the very echoes are rendered louder. 

In the next place, the sounds are increased by the 
vibrations of the trumpet itself. The elastic matter of 
the trumpet is thrown into tremors by the undulations 
which proceed from the mouth-piece. These tremors 
produce pulses in the contiguous air, both in the inside 
of the trumpet and on that which surrounds it. These 
undulations within the trumpet produce original sounds, 
which are added to the reflected sounds: for the tremor 
continues for some little time, perhaps the time of three 
or four or more pulses. This must increase the loud- 
ness of the subsequent pulses. We cannot say to what 
degree, because we do not know the force of the tre- 
mor which the part of the trumpet acquires : but we 
know that these sounds will not be magnified by the 
trumpet to the same degree as if they had come from 
the mouth-piece ; for they are reflected as if they had 
come from the surface of a sphere which passes through 
the agitated point of the trumpet. In short, they are 
magnified only by that part of the trumpet which lies 
without them. I'he whole sounds of this kind, there- 
fore, proceed as if they came from a number of concen- 
trie spherical surfaces, or from a solid sphere, whose dia- 
meter is twice the length of the trumpet cone. 

All these agitwtions arising from the tremors of the 
trumpet tend greatly to hurt the distinctness of articu- 
lahon ; because, coming from different points of a large 
sphere, they arrive at the ear in a sensible succession 5 
ajid thus change a momentary articulation to a length- 
ened sound, and give the appearance of a numbef of 
voices uttering the same words in succession. It is in’this 
way, that, when we clap our hands together near a long 
rail, we get an echo from each post, which produces a 
^irpmg sound of some continuance. Tor these reasons 
rt is.found advantageous to check all tremors of the 
trumpet by wrapping it up in woollen lists. This is also 
necessary in the musical trumpet. 

With respect to the undulations produced by the tre- 
mors of the trumpet in the air contiguous to its outside, 
they alM hurt the articulation. At any rate, this is so 
much of the sonorous momentum uselessly emplmd j 
because they are diffused like common sounds, and re- 
ceive no augmentation fromithe trumpet. 



If caring 
IniDipct. 



It w evident, that this instranient may be used rand' 
accordingly was so) for aiding the hearing} for the so- 
TOrous lines are reBected in either direction. We know 
ttiat all tapering cavities grrativ increaseextemal noises ; 
and we observe the brutes prick up their ears when they 
want to hear uncertain or faint sounds. They turn them 

the‘soundT““?^ “ "fl'Ct!®" of 

principle to thU very in- 
. "•'o'l'e'- it be possible lo 

assist du I hearing in like manner as the o^cian has 

ajsipted, imperfect sight. P««an nas 
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The subject is greatly simplified by the circumstances Tronpei. 
of the casej for the sounds to which we listen generally 
come in nearly one direction, and all that we have to 
do is to produce a constipation of them. And we may 
conclude, that the audibility will he proportional to thb 
constipation. 

Therefore let ACB, fig. 6. he the cone, 'and CD its Fig. 
axis. ^ The sound may be conceived as coming in the 
direction RA, parallel to the axis, and to be reflected 
in the points A, c, d, g, till the angle of incidence in- 
creases to 90® 5 after which the subsequent reflections 
send the sound out again. We mast therefore cut off'a 
part of the cone ; and, because the lines increase their 
angle of incidence at each reflection, it will be proper 
to make the angle of the cone an aliquot part of 90^ 
that the least incidence may amount precisely to that 
quantity. What part of the cone should be cut off may 
be determined by the former principles. Call the angle 

ACD, a. We have C e =: — ^ , when the 
sin. 

sound gets the last useful reflection. Then we have the 
diametej of the mouth AB=2 CA * sin. a, and that of 
the other end e f=zC e * 2 sin. o. Therefore the sounds 
will be constipated in the ratio of CA* to C r*, and the 
trumpet will bring the speaker nearer in the ratio of CA 
to C e. 

When the lines of reflected sound are thus brought 
together, they may be received into a small pipe per- 
fectly cylindrical, which may be inserted into the ex- 
ternal ear. This will not change their angles of incli- 
nation to the axis nor their density. It may be conve- 
nient to make the internal diameter of this pipe of an 
inch. Therefore C e • sin. a is rr ^ of an inch. This 
circumstance, in conjunction with the magnifying power 
proposed, determines the other dimensions of the hear- 

• 4 .. x:* ^ * CA • sin. a , 

ing trumpet. For C e :^— — = -r-7 ; — r"* 

6 sin. a siD^( 2 »-f 

CA — I °) 

6 sin.* a 

Thus the relation of tlie angle of the cone and the 
length of the instrument Is ascertained, and the sound 
18 brought nearer in the ratio of CA to C e, or of sin. 
(2n-f-i)ato sin. a. And seeing that we found it pro- 
per to make (2 » -f-i) 0=90®, we obtain this very sim- 
ple analogy, i ; sin. o=CA : Ce. And the sine of y 
the angle of the cone is to radius as i to the approxi- 
mating power of the instrument. 

Thus let it he required that the sound may be a.s au- 
dible as if the voice were 12 times nearer. This gives 

Cl 



- = 1 2. This gives sin. o and a =4® 47^ and 

^ 12 

the angle of the cone ^9.34. Then CA= ^ ^ 

a 24. Therefore the length of the cone 
CA 

is 14 inches. From this take C — = 2, and the 

12 

length of the trumpet is 22 inches. The diameterat 
the mouth is 2 C e, =4 inches. With this instrument 
one voice should be as loud as 144. 

If it were required to approximate the sound only 
four times, making^it 16. times stronger than the nator^ 
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Tnunpet voice at the same distance, the angle ACB must be 
> ■•y ■■ t 2 iff \ A e must be 2 inches, AB most be X-Jd inches, 
and e f must be fd of an inch. 

It is easy to sec, that when the size of the ear-end 
is the same in all, the diameters at the outer end are 
proportional to the approximating powers, and the 
lengths of the cooes are proportional to the magnifying 
powers. 

We shall find the parabolic conoid the preferable shape 
for an acoustic trumpet ; because as the sounds come 
into the instrument in a direction parallel to the axis, 
they are reflected so as to pass through the focus. The 
parabolic conoid most therefore be cut off through the 
focus, that the sounds may not go out again by the 
subsequent reflections ; and they must be received into 
a cylindrical pipe of one-third of an inch in diameter. 
Therefore the parameter of this parabola is one-sixth of 
an inch, and the focus is one-twelfth of an inch from 
the vertex. This determines the whole instrument ; for 
they are all portions of one parabolic conoid. Suppose 
that the instrument is required to approximate the sound 
1 2 times, as in the example of the conical instrument. 
The ordinate at the mouth must be 12 times the 6th of 
an inch, or 2 inches ; and the mouth diameter is four 
inches, as in the conical instrument. Then, for the 
ITig. 7. length, observe, that DC in fi^. 7. is ^h of an inch, 
and MP is 2 inches, and AC is rxth of an inch, and 
DC* : MP*=r AC : AP. This will give AP =212 
inches, and CPzrii^ths; whereas in the conical 
tube it was 22. In like manner an instrement which 
approximates the sounds four times, is only l-jd inches 
long, and i-fd inches diameter at the^big end. Such 
small instruments may be very exactly made in the pa- 
rabolic form, and are certainly preferable to the conical. 
But since even these are of a very moderate size when 
intended to approximate the sound only a few times, 
and as they can be accurately made by any tinman, 
they may be of more general use. One of 1 2 inches 
long, and 3 inches wide at the big end, should approxi- 
mate the sound at least 9 times. 

A general rule for making x/tem.— Let m express the 
approximating power intended for the instrument. The 

length of the instrument in Inches is and the 

6 

diameter at the mouth is The diameter at the small 

3 

end is always one-third of an inch. 

In trumpets for assisting the hearing, all reverbation 
of the trumpet most be avoided. It must be made thick, 
of the least elastic materials, and covered with cloth 
externally. For all reverhation lasts for a short time, 
and produces new sounds which mix with those that are. 
coming in. 

We must also observe, that no acoustic trumpet can 
separate those sounds to which we listen from others that 
are made in the same direction. All are received by 
it, and magnified in the same proportion. This is fre- 
quently a very great. inconvenience. 

There is also another imperfection, which we imagine • 
cannot be removed, namely, an odd confusion, which 
cannot be called indistinctness, but a feeling as if we . 
were in the midst of an echoing room. I'he cause seems 
to be this : Hearing gives us some perception of the di- 
rection of the sounding object, not indeed very precisej,.* 



but sufficiently so for most purposes. In all instrumentc Trnmpec.- 
which we have described for constipating sounds, the * ■ s*" * 

last reflections are made in directions very much inclined 
to the axis, and inclined in many different degrees. 

Therefore they have the appearance of coming from dif- 
ferent quarters ; and instead of the perception of a single 
speaker, we have that of a sounding surface of great ex- 
tent. We do not know any method of preventing tbis^ 
and at the same time increasing the sound. 

There is an observation which it is of importance 
make on this theory of acoustic instruments. Their 
performance does not seem to correspond to the compu- 
tations founded on the theory. When they are tried, 
we cannot think that they magnify so much : Indeed it 
is not easy to find a measure by which we can estimate 
the degrees of audibility. When a man speaks to ns at 
the distance of a yard, and then at the distance of two 
yards, we can ha^ly think that there is any difference 
in the loudness ; though theory says, that it is four times 
less in the last of the two experiments ; and we cannot 
but adhere to the theory in this very simple case, and 
must attribute the difference to the impossibility of mea- 
suring the loudness of sounds with precision. And be- 
cause we are familiarly acquainted with the sound, we 
can no more think it four times less at twice the di- 
stance, than we can think the visible appearance of a • 
man four times less when he is at quadruple distance.- 
Yet we can completely convince ourselves of this, by • 
observing that he covers the appearai\ce of four men at 
that distance. We cannot easily make the same expe- - 
riment with voices. 

But, besides this, we have compared two bearing 
trumpets, one of which should have made a sound as > 
audible at the distance of 40 feet as the other did at 10 
feet distance } but we thought them equal at the di-.< 
stance of 40 and 18. The result was the same in many 
trials made by different persons, and in different circum- 
stances. This leads us to suspect some mistake in Mr * 
Lambert's principle of calculation; and we think him 
mistaken in the manner of estimating the intensity of the^ 
reflected sounds. He d^nceives the proportion of inten- 
sity of the simple voice and of tho trumpet to be the * 
same with that of the surface of the mouth-piece to the • 
surface of ihe sonorous hemisphere, which he has so in- 
geniously substituted for the trumpet. But this seems to 
suppose, that the whole surface, generated by the revo- • 
lutioh of the quadrantal arch TEG round the axis CG 
(fig. 4.), is equally sonorous. We are assured that it is 
not: For even if we should suppose that each of the 
points Q, R, and S (fig. 3.), are equally sonorous with ■ 
the point P, these points- of reflection do not stand so 
dense on the surfiice of the sphere as on the .surface of’ 
the mouth-piece- Suppose them arranged at equal di- 
stances all over the mouth-piece, they will be at equal 
distances also on the sphere, only in the direction of the 
arches of great circles which pa.ss through the centre of 
the mouth-piece. But in the direction perpendicular to 
this, in the circumference of small circles, having the» 
centre of the mouth-piece for their pole, they must be 
rarer in the proportion of the sine of their distance from-* 
this pole. This is certainly the case with respect to all 
sucii sounds as have been reflected in the planes which < 
pass through the axis of the trumpet ; and we do not 
see (for we have not examined this point) that any tom-^ 
peusatioo is made by the rtflvctioo which Is not in* 

pIanoa»« 
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Trumpet planes passiog through the axis. We therefore Imagine, 
if that the trumpet doe& not increase the sound in the pro* 
Tryphiodo* ^ . jr E* 

rus. portion of g E* tog: T* (fig* 5 *), but in that of 

iZ 

CT ■ 

Mr Lambert seems aware of some error in his calcu- 
lation, and proposes another, wfudi leads nearly to this 
conclusion, but founded on a principle which we do not 
think ill the least applicable to the case of sounds. 

■ TbumpSt^ MartnCf is a musical instrument consist- 
ing of three tables, which form its triangular body. It 
has a very long neck with one single sti lng, very thick, 
mounted on a bridge, which is firm on one side, but 
tremulous on the other. It is struck by a bow with one 
band, and with the other the string is pressed or stopped 
on the neck by the thumb. 

It is the trembling of the bridge, when struck, that 
.. makes it imitate the sound of a trumpet, which it does 
• to that perfection, that it is scarcely possible to distin- 
guish the one from the other. And this is what has gi- 
ven it the denomination of trumpet- marine, tlioi^b, in 
propriety, it be a kind of monocliord. Of the six divi- 
sions marked on the neck of the instrument, the first 
makes a fifth with the open chord, the second an oc- 
tave, and 80 on for the rest, corresponding with the in- 
tervals of the military trumpet. 

TjtuMPET-F/ottier, See Bignonia, Botany Index. 
TRUMPETER. See Psophia, Ornithology 
Index, 

TRUNCATED, in general, is an appellation given 
to such things as have, or seem to have, their points 
cut off : thus, we say, a truncated cone, pyramid, leaf, 
&c. 

TRUNCHEON, a short staff or baton used by 
Icings, generals; and great officers, as a, mark of their 
command. 

TRUNDLE* a sort of^ carriage with low wheels, 
whereon heavy and cumbersome burdens are drawn. 

T^UNK, nraeng botanists, that part of the herb 
which arises immediately from the root, and is termi- 
nated by fructification 5 the leaves, ^ods, and auxiliary 
parts of the herb not entering in its description. 

. TRUNNIONS, or Trunions, of a piece of ord- 
nance, are those knobs or bundles of metal which bear 
her up on the cheeks of the carriage. 

TRUSS, a bundle, or certain quantity of bay, straw, 
&c. A truss of hay contains 56 pounds, or half an 
hundred weight : 36 trusses make a load. 

Iruss, is also used for a sort of bandage or ligature 
made of steel, or the like matter, wherewith to keep up 
the parts in those who have hernias or ruptures. 

Truss, in a ship, a machine employed to pull a yard 
home to its respective mast, and retain it firmly in that 
-position. ' 

TRUSTEE, one who has an estate, or money, put or 
trusted in his bands for the use of another. 

PRUIH, a term used in opposition to falsehood, and 
applied to propositions which answer or accord to the 

firmed or d^^'d ^ whereof something is af- 

TRYPHIODORUS, an ancient Greek poet, who 
lived son^ time between the reigns of Severus and Ana- 
■sUsius. His writings were very numerous j yet none of 

2 



them have come down to us, except an epic poem, ob 
which Mr Addison has made some entestainiag remarks m 
in the Spectator, N® 63. D 

The first edition of this extraordinary work was pub- 
,lisbed by Aldas at Venice, with Quintus Calaber’s Pa- . „ 
ralipomena, and Colutlins’s poem on tlie rape of Helen. 

It has been since reprinted at several places, particularly 
at Francfort in 1580 by Friscblinus; who not only cor- 
rected many corrupt passages, but added two Latin ver- 
sions, one in verse and the other in prose. That in 
verse was reprinted in 1742, with the Greek, at Oxford, 
ini'Svo, with an Englisli translation in verse, and Notes, 
by Mr Merrick. 

TUAM, a town of Ireland, in the province of Con- 
naught, and county of Galway, with an archbishop’s 
see. It was once a famous city, though nowit’^s redu- 
ced to a village ; but it still retains title'of a city, 
as being an arcliiepiscopal sec. W. Long. 8. 46. N. 
I"*- 53- 33- ... 

TUB, in commerce, denotes am indetcrmined quantity 
or measure : thus, a tub of tea contains about 6o pobnds; 
and a tub of camphor from 56 to 86 pounds. 

TUBE, in general, a pipe, condnit, or canal ; a cy- 
linder, hollow wiihin-eide, either of lead, iron, glass, 
wood, or other matter, for the air or some other matter 
to have a free conveyance through it. 

Auricular Tube, ormstTument to facilitate bearing. 

See Articulate Trumpet, 

TUBERCLES, among physicians, denote little tu- 
mors which sappurate and discharge pus ; and are of- 
ten found in lungs, especially of consumptive per* 

' sons. 

TUCUMAN, a province of Paraguay, in South A- 
merica, bounded on the north by the provinces of Los- 
'Ghlcas and Choco j on the east by Choco and Rio-de- 
la-Plata, on the south by the countrYof Chicuitos and 
Pampes, and on the west by Chili. The air is hot, aud 
the soil sandy; however, some places aiY fruitful enough. 

It now forms part of the republic of Buenos Ayrei* 

See Buenos Ayres, Supplement. 

TUFA, a stone consisting of volcanic ashes concret- 
ed together with various other species of stone. It is of 
various colours, blackish gray, bluish gray, and yel- 
low ; every colour having a different mixture and soli- 
dity : but all of them have the bad quality of moulder- 
ing down on long exposure to the weather ; notwith- 
standing which, they have been used in buildings both 
ancient and modern. The yellow kind resists the air 
less than any other. 

TULIPA, Tulip ; a genus of plants belonging to 
the class of hexandria*, aiid in the natural system ranging 
under the loth order, Coroftariee, See Botany Index s 
and for tlie culture of the tulip, see Gardening. 

'Tuup Tree. See Liriodendron, Botany Index. 

TULI^ Jethro, an Oxfordshire gentleman who 
farmed his own land, and introduced a new method of 
culture, to raise repealed crops of wheat from tl^ sarna 
land without tlie necessity of manure : tlie principles 
which he published abont 30 years since, in a Treatise 
on Hor-ie-hoeing Husbandry. 

TUMBRELL, Tdmbrelldm, or Turhichetumy i» 
an engine of punishment, formerly employed for the cor- 
rection of scolds and unquiet women. 

TUMEFACTION, the act of swelling or rising in- 
to a tumor. 

TUMOB, 
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TUMOR, m Medicine and Svrgery^ a preternatural 
xlsing or eminence in any part of tbe body. 

Tumors, in Farriery, See Farriery Index, 

' * TUN, . a large vessel or cask, of an oblong form, big- 

gest in the middle, and diminishing towards its two 
ends, girt about with hoops, and nsed for stowing seve- 
ral kinds of merchandise for convenience of carriage ; 
as brandy, oil, sugar, skins, hats, &c. 

Tun is also the name of a measure. A tun of wine 
is four hogsheads ^ of timber, a square of 40 solid feet^ 
.and of coals 20 cwt. 

Tun is also a certain weight whereby the burden of 
ships, &c. is estimated. 

TUNBRIDGE, a town of Kent in England, situ- 
ated on a branch of the river Medway, over which there 
is a bridge. It is a large well built place, noted for 
the mineral waters four or five miles south of the town. 
E. Long. o. 20. N. Lat. 51. 14. 

TUNE. See Music and Tone. 

TUNGSTEN, one of the metals. See Chemistry- 
and Mineralogy Index, 

TTJNICA, a kind of waistcoat or under garment, 
in use among the Romans. They wore it within 
doors by itself, and abroad under the gown. The 
common people could not afford the toga, and so went 
in their tunics \thence Horace calls them pojmlus tu^ 
nicatvs. 

Tunica, in Anatomy^ is appfied t6 the membranes 
which invest the vessels, and divers others^ of the less 
solid parts of the body ; thus the intestines are formed^ 
of five tunics or coats. 

TUNIS, a large and celebrated (own of Barbary, 
in Africa, and capital of a kingdom of the same name. 
It is seated on the point of the gulf of Goletta, about 
eight miles from the place where the city of Carthage 
stood. It is in the form of a long square, and is about 
four miles in circumference, with ten large streets, five 
gates, and 35 mosques. The bouses are all built with 
stone, though but one story high j but the walls are 
very lofty, and flanked with several strong towers. It 
has neither ditches nor bastions, but a good citadel, . 
See built on an eminence on the west side of the city. Its • 
population is estimated by Mr M‘Gill at 100,000, and 
Mr Blaquiere at 130,000. The divan, or council of 

Uy, m the state, assembles in an old palace *, and the dey is the 
chief of the republic, who resides there. The harbour ' 
voL ir. of Tunis has a very narrow entrance, through a small 
canal. In the city they have jio water but what is kept 
In cisterns, except one well kept for the bashaw’s use. 
It is a place of great trade, and is 10 miles from the 
sea. E. Long. 16. 10. N. Lat. 36. 42. 

Tunis, a country of Africa, bounded on the nortK 
and east by the Mediterranean sea and the kingdom of 
Tripoli, on the soutli by several tribes of the Arabs, and 
on the west by the kingdom of Algiers and the country 
of Esab \ being 300 miles in length from east to west, 
and 250 in breadth from north to south. This country 
was formerly a monarchy ; but a difference anising be- 
tween a king and his son, one of whom was for the 
protection of the Christians, and the other for that of the 
Tuilcs, in 1574 the inhabitants shook off the yoke of 
both. From this time it became a republic under the 
protection of the Turks, hot within the last forty years, 
it has been almost entirely independent. The air in 
general is healthy^ but the soil in the eastern parts is 
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indifferent for want of water. Towards the middle the 
mountains and valleys abound in fruits; but the western 
part is the most fertile, because it is watered with ri- 
vers. The environs of Tunis are very dry, upon which 
account com is generally dear. The inroads of the A- 
rabs oblige the inhabitants to sow their barley and rye 
in the suburbs, and to inclose their gardens with walls. 
However, there are plenty of citrons, lemons, oranges, 
dates, grapes, and other fruits. There are also olive 
trees, roses, and odoriferous plants. In the woods and 
mountains there are lions, wild beeves, ostriches, mon- 
keys, cameleons, roebucks, hares, pheasants, partridges, 
and other sorts of birds and beasts. The most remaik- 
able rivers are the Guadilcarbar, Magrida, Alagerada, 
and Caps. The form of government is by a council, 
whose president is the dey. The members of the divan 
or council are chosen by the dey, and he in his turn is 
elected by the divan ; which is composed of soldiers, 
who have more than once taken off the dey’s bead. 
The bashaw who was formerly a Turk, remitted tribute 
to Constantinople ; but since Haroooda Bey ascended 
the throne in 1787, Tonis has cast off all subjection to 
the Porte. The common revenues are only 400,000 
crowns a-year, because the people are very poor; nor 
can they send above 40,000 men into the field ; ubr 
more than 1 2 men of war of the line to sea, eVen upon 
the most extraordinary occasions. There are generally 
about 1 2,000 Christian slaves in this country ; and the 
inhabitants cany on a great trade in linen and woollen 
cloth. In the city of Tunis alone there are about 3000 
clothiers and weavers. They also have a trade in horses, 
olives, oil, soap, ostriches eggs and feathers. The Ma- 
hometans of this city have nine colleges for students, 
and 86 petty schools. The principal religion is Maho- 
taietanisni ; but the inhabitants consist of Moors, Turks, 
Arabs, Jews, and Christian slaves. However the Turks, 
though fewest in number, domineer over the Moors, 
and treat them little better tban slaves. See Barbary 
States, Supplement. 

TUNKERS, a religious sect of Baptists in Pennsyl- 
vania, so called from the word tunker^ to pdt a morsel 
in sauce. They are also called tumblers^ because in per- 
forniing baptism they plunge the person into the water 
with the head first. As the Germans sound the letters t 
and b like d and /?, the words tunkers and ttmtblersy 
have been sometimes written dunkers and dximplcre. 
Their church government and discipline are the same 
with those of the English Baptists, except that every 
brother is allowed to speak in the congregation, and the 
best speaker is usually ordained to be their minister./ 
They are a harmless, well-meaning people. 
TUNNAGE. See Tonnage. 

TUNNY. See Scomber, Ichthyology Index, - 
TUNNY-Fishing. See Fishery. 

TURBAN, the head-dress of most of the eastern na^ 
tions. It consists of two parts, a cap and sash of fine 
linen or taffety, artfiilly wound in divers plaits about the 
cap. The cap has no brim, is pretty flut, though round- 
ish at top, and quilted with cotton ; but does not cover 
the ears. There is a good deal of art in giving the tur- 
ban a fine air; and the making of them is a particular 
trade. The sash of the Turk’s turban is white linen ; 
that of the P ersians red woollen. These are the distinguish- 
ing marks pf their different religions. SophI king of , 
Persia, being of theseet of All, was the first who assumed 
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•Turban tl*® red colour, to distinguish himself from the Turks, 
li who are of the sect of Omar, and whom the Persians 
Turgot. ^ esteem heretics. 

* TURBINATED, is a term applied by naturalists to 
shells which are spiral, or wreathed conically from a 
larger basis to a kind of apex. 

TURBITH or Turpeth Mineral. See Mer- 
cury, N° 1720 and 1728 Chemistry. 

TURBO, the Wreath, a genus of shell-fish. Sec 
CoNCHOLOGY Index, 

TURBOT. See Pleuronectes, Ichthyology 
Index, 

TURCj^ or TuRci, (Mela) ; supposed to be the 
Tusci of Ptolemy ; whom he places between Caucasus 
and the Montes Ceraunii. The name is said to denote, 
“ to desolate, or lay waste.” Herodotus places them 
among the wild or harbaraus nations of the north. 
There is a very rapid river called Turk, runningintothe 
Caspian sea, from which some suppose the Tnrks to take 
their name. They made no figure in the world till to- 
wards the 7th century ^ about the beginning of which 
they sallied forth from the Portae Caspiae, laid waste 
Persia, and joined the Romans against Chosroes king 
of Persia. In 1402 they subdued the Persians, in 
whose pay they served, and from whom they derived 
the Mahometan religion j and afterwards pouring forth, 
overran Syria, Cappadocia, and the other countries of 
the Hither Asia, under distinct heads or piinces, whom 
Ottoman subduing, united the whole power in him- 
self, which to this day continues in his family, and who 
fixed bis seat of empire at Prusa in Bithynia. His suc- 
cessors subdued all Greece, and at length took Constan- 
tinople in 1453 j which put a period to the Roman em- 
pire in the East, under Constantine the last emperor. It 
IS a standing tradition or prophecy among the Turks, 
that their empire will at length be overturned by the 
Pranks or Christians 5 which seems now to be drawing 
<in apace towards accomplishment. 

TURCOISE. See TuRauoisE. 

TURCOMANIA, a province of Asiatic Turkey, 
answering to the ancient kingdom of Armenia. 

TURDUS, the Thrush 5 a genus of birds belong- 
ing to the order of Passeres, See Ornithology 
Index, 

TURENNE, Viscount. See Tour. 

TURF, peat,, a blackish earth used in several parts 
of the world as fuel. Turf, as distinguished from peat, 
consists of mould interwoven with the roots of veire- 
tables. 

TURGESCENCE, among physicians, denotes a 
swelling or growing bloated. 

TURGOT, Anne Robert James, a celebrated 
French financier, was boro at Paris in 1727, of a very 
ancient Norman family. His father was a long time 
provost of the corporation of merchants j during which 
he was the object of general admiration, on account of 
his prudent administration. M. Turgot was the young- 
est of three brothers, and was destined for the church. 
He bad scarcely attained the age at which reficction 
'commences, when he resolved to sacrifice all tempo- 
ral advantages to liberty and conscience, and to pur- 
sue his ecclesiastical studies without declaring His -re- 
pugnance to their proposed object. At the age of 2a 
yeaw he took his degree, and was elected prior of the 



The time when it was necessary for biin to declare 
that he would not be an ecclesiastic was now arrived. 

He announced this resolution to his father by leUtr,uJ|^ 
showing the motives which induced him to decline the 
clerical order. His father consented, and he was ap- 
pointed master of requests. M. Turgot prepared himself 
for this office by particular application to those parts of 
science which are most connected with its functions and 
duties, viz. natural philosophy, agriculture, manui'ac- 
tures, commerce, &c. About this period he wrote 
some articles for the Encyclop^die, of which the princi- 
are Etymology, Existence, Expansibility, Fair, and 
Foundation. He bad prepared several others, but tht 
persecution against the Encyclopidie induced him to d«< 
dine farther contributions. 

In 1761 M. Turgot was appointed inteudant of Li- 
moges, when he gave activity to the society of agricul- 
ture \ opened a mode of public instruction for femal& 
professors of midwifery } procured for the people the at- 
tendance of able physicians during the raging of epide- 
mic diseases *, established houses of industry, supported 
by charity (the only species of alms-givbg which does 
not encourage idleness) \ Introduced the cultivation of 
potatoes into his province, &c. &c. While M. Turgot 
proceeded with unremitting activity and zeal, in pro- 
moting the good of the people over whom be was placed, 
he meditated projects of a more extensive nature, such 
as an equal distribution ef the taxes, the constructioa 
of the roads, the regulation of the militia, the preve^ 
tion of a scarcity of provision, and the protection of 
commerce. 

At the death of Louis XV. the public voice called 
M. Turgot to the first offices of j^vernment, as a maa 
who united the experience resulting from habits of bu- 
siness to all the improvement which study can procure. 

After being at the head of the marine department only 
a short time, be was, Aug, 24, * 774 » »ppo*nl®d comp- 
troller general of the finances. During his discharge 
of this important office, the operations he carried on are 
astonishiug. Ho suppressed 23 kinds of dutiw on ne- 
cessary occupations, useful contracts, or merited com- 
pensations. He abolished the corv6e, or the labour re- 
quired from the public for the highways, saving the n^ 
lion thirty millions of II vres annually. — He set aside 
another kind of corvee, which respected the carriage of 
military stores and baggage.— He abated the rigour m 
the administration of indirect impositions, to the great 
profit of the contributors, the king, and the financiers } 
beside many other essential improvements in political 
economy. 

At length, however, W the artifices of the courtiert, 
he was deprived of his offices; and in retirement . * 
voted himself to the sciences and the belles lettres, , 
he had cultivated in his youth. Natural philosophy an 
chemistry were his favourite pursuits ; sometimes he m- 
dul^d in poetry. He composed, it is said, only one 
Latin verse, intended for a picture of Dr 1 ? ranklin. 

Eripuit coUo fulmen, mox sceptra tyrantds* 

He died in 1781. t 1 J 

TURIN, an ancient and populous city of Italy, an 
capital of Piedmont, where the sovereign resides, w* 
an archbishop’s see, a strong citadel, and an univei^ity- 
It is seated on a vast plain, at the confluence of w r* 

vers Doria and Po. But the air is unhealthy * 

tunni 



Digitized by kjOOQle 




. T U R C 505 ] T U R 



Tarin, tomn and winter on account of the tlixck fogs. One balf 
Turkey, of this place is lately hnilt; and the streets are straight 
‘‘ w and clean, being washed by an aqueduct. It contains 
many elegant buildings. When the plague reigned at 
Marseilles in‘1720, a great number of artificers with- 
■drew to Turin ; insomuch that there are now above 
^7,000 Juhabitants, and 48 churches and convents. 
U^rin is very well fortified, and extremely strong $ as 
the French tound by experience In who then be- 
sieged it a long while to no purpose. The citadel, which 
is flanked with five bastions, is without doubt a master- 
piece of architecture. There are fine walks on the ram- 
parts, and fine gardens on the side of the river Po \ and 
the house commonly called La Charitc is remarkable, as 
there is room for 3000 poor people. The college of the 
academy is very large and Well built, and has a great 
number of ancient inscriptions. In the rqyal library are 
19,000 manuscripts, besides 30,000 printed books. In 
December 1798, it was taken possession of bv the 
French, who in June following were driven out of it by 
the Austrians. But with the rest of Italy it is now un- 
der the dominion of the French. It is charmingly seat- 
ed at the foot of a mountain, 62 miles north-east of Ge- 
noa, 72 south-west of Milan, and 280 north-west of 
j Rome. E. Long. 7. 45. N. Lat. 44. 50. 

Situation TURKEY, an extensive empire, situated partly in 
oadextect Europe, and partly in Asia. It is bounded on the north 
by the empire of Russia, Hungary, and the Black sea^ 
on the west by the gulf of Venice and the Mediterra- 
nean \ on the south by the Mediterranean and Arabia \ 
and on the east by Persia. In its present state, we may 
compute it as extending from the river Unna, in east 
longitude about 17*^, to the mountains which separate it 
from Persia, in about 50® of east longitude from Green- 
wich, or about 33® from west to east; while from the most 
southerly point, a little above Bassora, in north latitude 
31®, to the confines of European Russia, in north latitude 
47 * ,it occupies a range of J 6**ol latitude. In British miles 
its extent is estimated at 1 75010 length,by a medial breadth 
^ of about 1000, and its area at 652,960 square miles. 
Divisisas Turkey is naturally divided into European and Asia- 
tic, separated from each other by the Black sea, the Ar- 
chipelago, and the straits by which these are connected. 
European Turkey is subdivided into 11 provinces, viz. 
Moldavia, Bessarabia, Walachia, Bosma,Ser. 
VIA (partially), Bulgaria, Romelia (including Jfc- 
cedonia and Thrac^^ Dalmatia, Albania (including 
Epirus)^ Croatia (partially), and the Morea, or an- 
cient Greece ; while Asiatic Turkey is subdividful into 
seven provinces, viz. Natolia {^Asia Afi/ior), Diar- 
KEX: {Mesopotamia), Syria ( inc I uding///</w?a), Geor- 
gia (Iftcrfix),TuRCOMAKiA (if/wicma), Irac-Arabia, 
and Kurdistan {Assyria'), See each of these articles 
in the general alphabet, 

Idands. islands belonging to Turkey are extremely nu- 

merous ; comprising those of the Archipelago, or the 
Grecian islands, and several in the Levant. The most 
important are Lemnos, Lesbos or MytiUne^ Scio,' 
Samos, Cos, Rhodes, Cyprus, Candia, Paros, De- 
los, Naxia, Sanctorini, Patmos, Negropont, An- 
♦ See Te- Colteri or Salamis *, Egina, Zante *, Ce- 

wiice. phalonia, Leucadia, Corfu, and Cerigo or Oy- 
^ therea^ which see under their proper heads. 

Face of the European and Asiatic Turkey abound in moun- 

<K>aati7. tainotts tracts, interspersed with numerous plaius and 
VoL. XX. Part IL f 



valleys, and here and there a desert of considerable ex- TurUcj;. 
tent. The plains are watered by numerous large ri- — v"* ’ ^ 
vers, and, in the Asiatic part, consist chiefly of pasture 
grounds. ^ 

Among the mountains of European Turkey may heMonutain». 
noticed the Carpathian chain, which divides it from the 
Austrian territories ; the celebrated mountains of Hae- 
mils ; the Acroceraunian mountains ; and the classical 
hills of Pindus, Ossa, Pelion, and Athos. The most im- 
portant mountains of Asiatic Turkey are, Mount Cauca- 
sus, dividing it from Russia; Mount Taurus, now called 
Thuron; Olympus; Ida; the mountains of Elivend, and 
perhaps Mount Ararat, the resting-place of the Ark, 
dividing it from Persia ; and Mount Lebanon, celebra- 
ted in scripture for its cedars. ^ 

The principal river of European Turkey is the Da-RiTers. 
Dube, with its tributary streams, the Save, the Morava, 
the Bosna, and the Priiih ; but we may also notice the 
Marisi^a or Hebrus, ami the Vardan or Axius. In Asia- 
tic Turkey are seen the Kisil-Irmak or Halys, the Sac- 
caria, the Sarabat or Hermus, the Minder or Meander, 
the A raxes, the Orontes, the Jordan, and the Euphrates. - 
The lakes of European Turkey are of little import- Lakes/ 
ance, and in the Asiatic part there are only three that 
merit notice. These are the Dead sea and the sea of 
Galilee in Palestine, and the Van in Armenhu 8 

The climate in the greater part of the Turkish em- Climate 
pire is delightful, and the seasons mild and genial. The*^'^^^ 
heats of the summer^ except in the deserts of Syria, and*®”** 
on the shores of the Black sea, are tempered by the 
keen winds that blow ftom the higher regions, and the 
wiiiUfr is in general extremely mild. 1 he unheaitbi- 
ness of the large towns on the coast of Asiatic Turkey, 
is owing much more to the indolent and dirty habits of 
the people, than to any insalubrity of the climate. 

Turkey affords a most ample field to the naturalist, Natt^ 
whether bis taste lead him to explore the animal, thebistoiy. 
vegetable., or the mineral kingdom. In the first ol these 
he will find the lion, a variety of the tiger, the hyena, 
the jackall, the ibex, the goal and cat of Angora, and 
many other qnadropeds common in Europe. Among 
the birds, one of the most numerrus and most useful is 
the stork ; partridges of a large size, quails, woodcocks, 
cranes, and several birds of prey, are also very common. 

The Black sea and the Archipelago abound with excel- 
lent fish, and contain great variety of curious mollusca, 
and other marine animals. Among the insects, that de- 
structive animal the locust is a frequent visitant ; and 
Sonnini particularises the tarantula, and a monstrous 
species of spider, which he calls ga/eode araneoide, or 
the scorpion spider. Of the domestic animals, the Turks 
abound in excellent horses, asses of a large size, and 
that most useful beast of burden, the camel. 

To enumerate the vegetable productions of Turkey, 
would far exceed our scanty limits. The forests of Eu- 
ropean Turkey, though far less extensive than in ancient 
limes, furnish abundance of the finest timber, especially 
oak, cedar, larch, walnut, cbesnot, and beech, while 
the olive, the date, the almond, the peech, the mulberry, 
the cherry, the lemon, and the orange, are the natural 
productions of Asiatic Turkey. Many of the most va- 
luabie drugs employed in medicine, are also the produce 
of this empire, e^p♦ cially opinm, rhubarb, mi rrli, asalce- 
tida and other fetid gams, scammuny, senna, galls, and 
ceioquintida* 
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Turkey. BoHi goM and silver n>ines are found in Turkey, but 
V— ^ from the indolence o-f the natives they are scarcely ever 
worked. Many of the islands abound in mineral trea- 
sures, especially Cyprus, where are found mines of gold, 
copper, vitriol, and iron 5 and where rock crystal, jas- 
per, and several precious stones, are occasionally pro- 
cured^ The chief mineral production of Turkey, Imw- 
ever, is its marble, of which it furnishes several of the 
most rare and beautiful varieties. That from the Gre- 
jQ clan island Paros, is proverbially excellent. 

'Outline of The people whom we now call Turks, and who form 
the Turkish the great mass of population of the Turkish empire, are 
liistor}'. generally believed to be the descendants of the ancient 
Scythians. These are supposed to have migrated from 
the Altai mountains in Tartary, about the middle of 
the sixth century, and to have gradually diffused them- 
selves towards the west, till they reached the lake Maeo- 
tls, the modern sea of Azof, near which they settled in 
Armenia Minor or Turcomania. At this time the Ro- 
man empire in the east was suBiciently strong to prevent 
the invaders from extending beyond the river Oxus,on the 
banks of which they established themselves, and soon be- 
came a formidable foe to the emperors of Constantinople. 



princes, by the Albanian chief George Castriota, whom Toitc^ 
the Turks call Scandei*beg *. ^ "v ^ 

Amuratb was succeeded by Mohammed II. and soou*^' '^*‘ 
after his accession, viz. in 1453, the city of Constanli- 
nople was taken by the Turks, and has ever since re-Xakingo( 
mained the capital of their empire. The events ofConsianij. 
which we have thus drawn the faint outline, are related 
at some length in the article Cokstantibopolitan ' 

History, N° j 1 1— 168. ‘5 

Three years after the taking of Constantinople, 
hammed laid siege to Belgrade, from which, alter an 
obstinate resistance, he was at length repulsed with con-iL 
siderable loss. Abandoning bis attempt on Hungary, 
the sultan made preparations for an expedition into 
Greece, where the princes Thoroa* and Hemetrius, 
brothers of the emperor, still continued to maintain 
their authority. Alarmed at the progress of the lurk- 
ish arms, these princes resolved 00 retiring into Italy, 
on which the peninsula was seized by the Albanians, 

This tribe sent a deputation to Mohammed, oQering to 
give up to him the Grecian cities and fortresses, pro- 
vided they should be allowed to keep the open country ^ 
but this offer was rejected by the sultan, who under the 



Foundation There is little certain or interesting in the history of appearance of assisting the Greeks, entered theccMinlry 
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of the Ot- these barbarians till the reign of the caliph Othman, or 
toman em- Osman, who in the end of the 13th century established 
a!^D. Ottoman'empire. He 

'first took the title of sultan, and fixed the seat of his go- 
vernment at Prusa, the capital of Bithynia. His succes- 
^ sor Orkan was a restless, ambitious, and cruel prince, 

‘ who greatly extended the limits of the empire, took poE- 
u session of Gallipoli, and penetrated into Thrace. Amu- 
Establish- rath the grandson of Osman, in 1362, established the fa- 
military bands calledyflmWiVjf, which still form 
^amzanes, cliief engines and chief moderators of Turkish de- 
spotism. These were first composed of young Christian 
slaves that had been taken in war, and educated in the 
Mohammedan religion. They were inured to obe- 
dience by severe discipline, and trained to warlike ex- 
ercise 5 and as every sentiment which enthusiasm can 
inspire, and every mark of honour which the favour of 
tlie prince could confer, were employed to animate them 
with martial ardour, and excite in them a sense of their 
own importance, these janizaries, (or new soldiers) soon 
became the chief strength and pride of the Ottoman 
arms. On the assassination of Amuratli in 1389, he 
was succeeded by his son Bajazet, surnamed Ilderlm, 
or tlie Thunderbolt, whose reign forms one ef the most 
splendid epochs in, the Turkish history. 

Early in this reign, viz. in 1396, the Hungarians 
were defeated at Nioopoli in Bulgaria, and in 1402, 
An. 1389. was fought the famous battle between Bajazet and Ti- 
mur or Tamerlane, the chief of the Moguls, between 
Cesarea and Ancyra, which ended in the captivity of 
Bajazet, and the temporary humiliation of the Turks. 
See Moguls, N® 19. and 20. 

On the death of Bajazet, his son Mousa beeame sul- 
tan, and in 1412 defeated the emperor Sigismund witli 
^eat slaughter. Mousa was succeeded by his brother 
Moharmned I. by whom he had been assassinated. The 
reign of Amurath II. successor of Mohammed, contri- 
buted greatly to increase the splendour of the Turkish 
empire. In this reign Constantinople was attacked, but 
for the present escaped pillage. Amurath was success- 
lully opposed in his hostilities against the Christian 



. ’3 

Reign of 
Bajazet. 



with a formidable army, defeated the Albanians, took 
several cities, and carrie^d off great numbers of the in- 
liahitants. . . « 

Alohammed tvas succeeded by bis second son Baja- Bajufi 
zet li. in 1481, preferred by the janizaries to his M 
elder brother Zizan, who fled for protection to Pope 
Alexander VI, by whom be is said to have been poison- 
ed, at the instigation of Bajazet, and for the reward of ^ 
300,000 ducats. Selim, his youngest son and successor, 
was a successful prince. He conquered Egypt, Aleppo, 
Antioch, Tripoli, Damascus, and Gaza, and ilefealed 
the Persians. Solynian, surnamed the Magnificent, 
one of the most accomplished, enterprising, and warlike, 
of the Turkish princes, ascended the Ottoman throne 
in consequence of the death of Selim. Sohnul* 

Having quelled some insurrections in Asia, be com- ^^,5, 
roenced hostilities against the European princes, and en- 
tering Hungary, made himself master of Belgrade, th^ 
reckoned the chief barrier of that kingdom against the 
Turkish power. He next turned his victorious awn* 
against the island of Rhodes, then the seat of the knights 
of St John of Jerusalem. After incredible efforts of 
courage and military conduct, the knights obtained an 
honourable capitulation, and retired to the small 
of Mailu, where they fixed their residence. SeefllAL- 
Ta. He afterwards annexed Hungary to the Ottoman 
empire. His dominions extended from Algiers to iw 
river Euphrates, and from the farther end of the Blap 
sea to the extremity of Greece and Epirus. During the 
siege of Slgeth, a city of I^ungary, before which the 
Turks lost above 30,000 men, Solyman expired in the ^ 
74th year of bis age, and 41st of his reign. LS-limV 

Plis son and successor, Selim II. besieged and too 
Cyprus ; biit in the famous sea fight at Lepanto, » 

1571, the Turkish fleet was utterly destroyed by Hon 
John of Austria. He afterwards invested and took u- 
nis by storm, putting the garrison to the sword. 

On his death, Amurath III. ascended the Oltom^ 
throne, and extended his dominions on both sides J jyi..xsl5» 
the addition of Raub in Hungary and Ti^is in 
sia. His son, Mohammed HI. bas no claim te nqtica 

except 
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An. 1754. 



except t>n nccount of hw barbarity. He began his reij^ 
by strangling 19 of bis brothers, an<J ordering 1 2 of his 
father’s wives, whom he suspected to be pregnant, to be 
drowned. This monster of cruelty bad, however, a suc- 
cessful reign of nine years duration. During the govern- 
ment of his son, Achmet I. the affairs of Turkey under- 
went a material change for the worse *, On his death, 
the janizaries and the divan elected his brother M usta- 
pha, whom in two months they declared incapable of 
reigning, and threw him into prison ; after thi.«» they 
proclaimed his young nephew, Osman, the son of Ach- 
met, emperor. This prince formed a design of curbing 
the power of tlie janizaries, for which he was deposed 
and murdered ; and Mustapha was again called from 
bis prison to the imperial throne, but was soon after 
strangled. 

Under Amumth, or Morad IV. surnamed Gasi, the 
Intrepid, every thing again assumed a new appearance. 
He was successful iu his wars, and took Bagdat from 
the Persians. A debauch of Wine put an end to his life, 
and dishonoured his memory. His son Ibrahim, who 
succeeded him, had every vice 5 he was a weak prince, 
and wholly destitute of courage. He was strangled by 
four mutes. 

After a long interval of Inactivity, the Turks ag*.iin 
became formidable to Europe, under Mohammed IV. 
who sncceeded him. His grand vister Knpuli, who at 
once directed the councils and conducted the armies of 
the Porfe, took Candia from the Venetians. A Iter car- 
rying on many wars against the Germans, the Poles, 
the Rns.sians, ami other European powers, he was com- 
pelled to resign the turi>an to Solyman II. in 1687, a 
prince happy in his domestie government, but unsuccess- 
ful in his wars. His brother, Achmet 11 . was likewise 
unfoFtnnate in his wars. In his reign the Turks were 
driven but of Hungary add Transylvania*!. The acces* 
sion of his. nephew, Mustapha II. to the Ottoman 
throne, gave a new tom to the albiirs of the Porte. 
Possessed of more vigour than h« predecessor, he resolv- 
ed Co command his troops iu person. He accordmgty 
took the held, passed- the Danube, stormed Lippa, seiz- 
ed ItuI, and> falHiig suitdenly on a body of Imperialists, 
under Veteran!, he kilted that ofl&eer, dispersed bis forces, 
and closed wkh success the campaign. He was after- 
wards defeated by Prince Eugene in an imcommonly 
bloody Imttle at 2 ^nta^ a small vilTage on the western 
bank of the Tliuyse, in the kingdom of Hungary. A- 
bout 20,000 Turks were left dead on the field, snd 
10,000 were drowned in the river, endeavouring to a- 
void the fury of the sword*. The magnificent pavilion 
of die sultan, and all tbe stores, fell into the hands of 
Prince Engene, and soon al^r this misfortune the 
haughty Mustapha was dethroned. 

H‘is brother and successor, Achmet HI. gave an a- 
sylum to Charles XII. king of Sweden, at Bender, a 
Turkish town in Moldavia, after bis defeat at tbe battle 
of Poltava. (See Russia, N® n8. and Sweden, N® 
140.). Being unsneeesshil in his war against KooH 
Khan and the Persians (see Persia), be was deposed, 
a«d succeeded by Mohammed V. 

From tbe deposition of Achmet HI. till the accession 
of Meisfaphft HI. in 1754, nothing of importance oc- 
curs in the* history of die Turkish empire. During the 
reign of this latter sultan was begun and terminated drat 
destructive war wiih Russia, of whichthe principal etveute 



have been enumerated in the article Russia, N® 143 Tnrkey. 
and 144. 

In this reign an extraordinary alarm was excited in ^7 
Turkey by the sudden appearance of a new prophet in ^ 

Upper Asia. This man, whose name vrasS/nek Mansottr^ new pro- 
pretended that he was predoomed by the eternal im-phetin.\da. 
routable decrees of heaven to fill up the measnre of di- 
vine revelation to mankind ; and that, as he was to be 
the last, so he was the greatest of the prophets. The 
scene of his ministry was in the wide and desolate re- 
gions on the borders of the Caspian sea *, and though 
the first rumour of his proceedings represented him as at 
the head of a mnititude of armed enthusiasts, ready to 
overturn the established government, and the religion of 
Mohammed, it was soon discovered that all the military 
fury of his zeal was directed against the Christians. 2S 

About the same time a formidable rebellion broke A rebdiioa 
out in Egypt, which, though it has never properly form* in Egypt, 
ed a part of the Turkish empire, mey be considered as 
tributary to the Turks, and as constituting the granary 
of that empire. This rebellion which has been suffi- 
ciently noticed under the article Egypt, N° 125, was 
suppressed chiefly by the wise conduct and intrepid bra- 
very of Hossan Bey, the captain pacha, wlio at the age 
of 70, fought with all tbe ardour of youth, and all the 
skill of the most consummate general. 'I'hat veteran, 
boivever, was recalled before he was able to carry alt 
bis patriotic designs into execution, that he nngiit aid 
the divan with bis counsel, in the critical situation into 
which the empire was brought by the arrogant claims 
of the court of Russia. The result of the deliberations 
was a precipitate declaration of war against that court, 
contrary to the better judgment of the oWn pacha. 

The war commenced in autumn 1787, and the hordes 
of Tartars which were first brought into tbe field, head- 
ed by the new prophet, were everywhere defeated by 
the superior discipline of the Russian troops commanded 
by Prince Potemkin. Some enterprises which were un- 
dertaken by the Turks against tbe island of Taman and 
tbe Krimea were attend^ with as little success as the 
attempts ot the Tartars; while the emperor Joseph de- 
clared to the Porte, that he would assist his ally the em- 
press of Russia with an army of 80,000 men. Four 
Austrian armies were accordingly assembled ; one at 
Carlstadt in Croatia, under tbe command of General de 
Vins; another at Peterwaradki in Hungary, command- 
ed by General Langlois *, a third on tbe borders of Li- 
thuania, under General Febris ; and the fourth in the 
Ruccowiue, under the orders of the prince of Saxe-Co- 
bourg. Two other generals, lo lieutenant-generals, 
and 30 major-generals, were all ordered to prepare for 
active service in the frontier armies. 

The war between* the Turks and Austrians was car- 
ried on with various success. At first the advantage 
was evidently on the side of the Ottomans, and the im- 
perial Joseph nequired no warlike renown. His declar- 
ed por|)ose was to get possession of Belgrade ; from 
which; however, he was Te^inlscil with disgrace. The 
prince of SaxC-Cobourg' in his department of (he war 
displayed indeed prodigies of valour ; but being opposed 
to a superior force, he was long obliged' to act only ort 
the defensiw. At length being joined by a 'body of 
Russian forces under General Soltikoff, preparations were 
made' for commencing in form the siege of Choezim, 
wbickwao surrendered to the allied armies on Michael- 
* 3 S 2 mas 
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mas day 1788, after a defence which would have done 
honour to the ablest general in Europe. Still, however, 
success seemed to lean to the Turks. The grand visier 
made a sudden incursion into the Bannat, and spread 
consternation and dismay to the very gates of Vienna. 
The Austnan affiiirs seemed approaching to a very a- 
larming crisis ; not only the splendid views of conquest 
which were beheld in the imagined partition of a totter* 
ing empire had totally disappeared, but bad left in their 
place the sad and gloomy reverse of a discontented and 
impoverished people, an exhausted treasury, and an army 
thinned hy pestilence and desertion. The first campaign 
of an invasive war had ali*eady produced an impression 
on the territory of the invader. 

In this situation of affairs Marshal Laudohn was with 
6ome difficulty drawn from his retirement to take the 
command of the army in Croatia *, and under his auspi- 
ces fortune began to smile on the Austrian arms. He 
quickly reduced Dubicza and Nevi, though they were 
both defended by the most obstinate bravery. He then 
sat down before Turkish Gradisca ; but the autumnal 
rains coming on with such violence, that the Save over- 
flowed its banks, he was compelled to raise the sie^e. 
During this period the war in the Bannat raged with 
the utmost violence •, torrents of blood were shed on 
both sides ^ much desperate valour displayed on the one 
aide, and many brave actions performed on the other 5 
while a very.great part of that fine but unfortunate coun- 
try suffered all the desolation and ruin that fire} and 
sword, under the dominion of vengeance and animosity^ 
could inflict. The inhabitants were objects of commi- 
seration ^ bot the injustice with which the emperor had 
commenced the war, made his personal losses be consi- 
dered as nothing more than the due reward of his conduct 
In the midst of these military operations Achmet IV. 
was deposed, and succeeded by Selim III. the late sul- 
tan. The new emperor did not want either courage 
or prudence, and he continued the war with Russia 
and Austria, with great spirit and resolution. Those 
events of this war in which the Russians were more im- 
mediately concerned, have been already noticed under 
the article Russia, N® 156, 158, 160 and 161 ; so 
that we have merely to relate the remaining operations 
of tbe Austrians. 

Marshal Laudohn renewed his attempts upon Gnidis- 
taJk^ Gra- would permit, and after a brave 

disca and defence it fell into bis bands. This, with some other 
successes, roused the emperor from his inactivity, and 
made him seriously determine on the attack which he 
had long meditated on Belgrade. The enterprise was 
intrusted to Laudohn, who, with that good fortune 
which seemed constantly to attend him, made himself 
master of the place in less than a month. The rest of 
the campaign was little else than a series of the most 
important successes. While one detachment of Gene- 
ral Landohu’a forces took possession of Czernitz in Wa- 
lachia, another made itself master of Cladova in Servia. 
Bucharest, tlie capital of tbe former of these provinces, 
fell without opposition into the hands of Prince Co- 
boui^ 5 while Akerman on the Black sea was reduced 
by the Russians •, and Bender surrendered to Prince Po- 
• temkin, not without suspicion of sinister practices, on 
^eace with™ * Jth- of November. 

Austria, Soon after this, the emperor Joseph died, and his suc- 

An. 175,0. cessor Leopold shewed a desire for peace. After the re- 
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ductlon of Orsova, therefore, which happened on tbe 
i6tli of April 1790, the war was carried on with Ian-'— 
guor on the part of Austria y and in the month of June 
a conference was agreed on at Reichenbach, at which 
tbe ministers of Prussia, Austria, Britain, and the Unit- 
ed Provinces, assisted, and at which also an envoy 
from Poland was occasionally present. After a nego- 
ciation, which continued till the 17th of August, it was 
agreed that a peace should be concluded between tbe 
king of Hungary and the Ottoman Porte *, that the basis 
of this treaty should be a general surrender of all the 
conquests made by tbe former, retaining only Chocxlm 
as a security till the Porte should accede to the terms of 
the agreement, when it also was to be restored. 31 

In the following year the Porte was compelled to coo-«w wiA 
elude a peace with the empress ef Russia, and from that 
period till the deposition of Selim in 1807, no event of 
consequence has occurred. The Porte has alternately 
been at war with Britain and with France, but in neir 
ther contest has she acquired either honour or territory. 

As the very confined limits to which we are now redu- 
ced forbid us to dwell on these minor transactions, we 
shall hasten to conclude this historical outline with an 
account of tlie revolution which placed Mustapha IV. 
on the Ottoman empire. 

In the spring 1 807, the spirit of insnirection had 
shown itself among the janizaries belonging to the gar- 
risons of the Dardanelles, and in the camp of the grand 
vizier. In the afternoon of the 25th of May, the gar- 
risons of the castles of tbe Dardanelles were in a state Depodiie 
of tumult, on account of the European uniform, the new of Selin 
tactics, &c. Hali Aga, the commandant of Madschia-"^^ 
burna, on the Asiatic shore, was murdered. 

Bey, commandant of the entrance of the Black se^ 
only escaped the same fate by flight. The reis eflfendi 
happening to, come to inspect that post just .at the same 
time, the military immediately rose upon him as one of 
the introducers of the nizam geded. He endeavoured 
to save himself in a bark, by pacing over to Buyuk- 
dcre, but 100 pistol shots laid him and his attendantt 
dead. It seems that the rage of the janizaries had 
been embittered against him by the recollection of a 
promise he made to raise their pay, on condition they 
would adopt the new discipline, and which promise be 
never performed. 

Another circumstance increased the spirit of oppwi- 
tion 5 the sultan had given notice that the janizanet 
were no longer to attend him as usual to the mosque, 
bot that this duty was to devolve upon tbe troops dis- 
ciplined after the European manner. Thousands 0 
janizaries were now marching to Constantinople, and 
arrived in the suburb of Pera on the evening of the 
28th. They swore to each other to conduct the re- 
volution with the best order. Any person who 
in tbe least injure any Frank was to suffer dealb. 

One individual janizary only met with his fate, 
taking bread from a Greek (a baker), without paying 
for it. Behind the janizaries barracks, in the we - 
known place called Eimeldan, the janizaries plante 
their colours, and took with them their camp kettles j an 
infallible signal of insurrection. For a time, tbe sultan 
thought of defending himself y and troops, powder, an 
cannon, were brought to the seraglio. Soon 
mufti, the seimen basche, the kaimakan, and the ^ ^ 
kazeakars of Romelia and Natolia, joined the jaoi- 

zancs. 
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. ^ zarles. A council was held in form, and it was pro- 

' posed as a preliminary, to request the grand seignior 
to abolish the new discipline by a fettiva from the mufti. 
The grand seignior, however, thought he should be able 
to put a stop to the insuiTection before the step could 
be taken, in consequence of bis sending the heads of 
Mahmud, Tersana £min, Hagi Ibrahim, and the kiaga 
Alehmesch Kffendi, to the £imeldan. This measure 
completely failed ; the janizaries were more enraged 
than ever 5 they did not require the beads of the uni- 
Tcrsally esteemed Mahmud Effendi, but that of the Reis 
Effendi, then in the camp of the grand vizier. 

The janizaries continued to search every place for 
those ministers, who bad promoted the adoption of the 
European discipline, and publicly avowed themselves as 
its patrons, namely, Fransisto, Ibrahim, Jussuf Aga, 
Hadschi Ibrahim, and AchmetBey, captains of the grand 
seignior’s guard, Hassan Aga, Achmet Effendi, and 
others, 1 2 in number, who were all taken, dragged to the 
Eimeldan, and there cut to pieces. At this juncture the 
grand seignior sent a hatti scheriff, a letter written in 
his own band, in which he for ever abolished the nizam 
geded, and pronounced an execration on it. But the 
hatti scheriff was not now accepted y the deposition of 
the grand seignior was resolved on. The whole force 
of the janizaries now proceeded to the seraglio. The 
mnfti and the uliemas alone entered the baram, while 
the rest of the ministers, the agas, the janizaries, and the 
people, surrounded the palace. 

Mustopha IV. born on the 7th of September 1799, 
the eldest son of the sultan Achmet IV. set aside in 
1789, was i-aised to the Turkish throne. And accord- 
ing to ancient custom, Selim, the former sultan, threw 
himself at the feet of Muslapha, kissed the border of bis 
garment, and immediately repaired to that department 
of the seraglio occupied by the princes of the Ottoman 
blood who no longer reign. 

In 1 81 1 the Turks were involved in hostilities again 
After losing several battles, the main body 
of the Turkish army surrendered prisoners of war to the 
Russians on the 6th December 1811. The Russians 
now found scarcely any obstacle to their progress, and 
continued to advance through the country, along the 
western shores of the Black Sea ; when the invasion of 
RuHsia by the French in 1812, saved the Porte from 
disasters that otherwise seemed inevitable. Peace was 
obtained with the sacrifice of Bessarabia, and a part of 
P.pnUti«n M^d.vi.,earkini8l2. 

•f Turkey. _ P®P«*a^on of the whole Turkish empire is esti 



Govern- 



mated at 21,000,000. CW these 14,000^300 base been 
alUted to Asiatic Turkey, and the remaining 7,000,000 
to Turkey in Europe. A considerable part of this po- 
pulation consists of Jews and mercantile Christians, from 
different parts of Europe, who are distinguished by the 
name of Franks. ^ 

The government of Turkey is despotic, but the 
power of the sultan is by no means so absolute as we 
are generally led to suppose. Besides, being strictly 
subject to the laws of the Koran, and thus to the na- 
tional religion, such obstructions to his absolute will are 
raised by the power of the mufti, or chief priest and judge, 
by the frequent insurrections of the janizaries, and Uie’ 
ambition of the pachas, or governors of provinces, that 
many Christian sovereigns are much more despotic. 
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The principal title of the sultans is, as we have seen, Turkey., 
grand seignior, and the court of Constant Inople is usn- ' "■ \ ' ' 

ally styled the Porte, or Ottoman Porte, either from the 
large gate at the entrance of the seraglio, or, what is 
more probable, from the palace of the vizier, wliere all 
.the afiairs of slate are transacted. The principal mini- 
sters of the Porte are the grand vizier or prime minister, 
the mufti, the leis effendi or chief secretai-y of state, 
the kislar-aga or chief cf the black eunuchs, and the aga 
of the janizaries. 

The revenue of the whole Tuikish ^pire is not 
curately known, but has been estimated at 3,000,000!. • 
sterling. It is partly derived from the capitation tax 
on unbelievers and from the customs, bat principally 
from the tax on land. 

The military strength of Turkey is but inconsidcr- Military 
able for so large an empire. The whole of the lapd »trcagthi 
iorces are supposed never to exceed 1 50,000 men, and 
these are ill disciplined, and now dispirited by successive 
disastrous wars. The navy is estimated at 30 sail of the 
me 5 but the ships are ill built, badly manned, and 
wretchedly navigated. 

The established religion of Turkey is Mahometanism, 
the tenets of which have been already explained under and laws, 
the articles Mahometanism and Alcoran. The Jaws 
oi the empire are entii-ely founded on the Koran : but 
m particular cases the judges are guided by certain com- 
inentaries ^ that work, which have acquired the force 
AboiTlIan Y * these are the commentaries of 

The mufti, or Mohammedan pontiff, resides at Con- 
stentmople, but his power has seldom interfered with the 
civil government. Next to him in rank are the mou- 
iahs, who, though esteemed dignitaries of the church 
are in fact rather doctors of the Jaw, while the Koran 
19 also a code of civil observance. From tha moulahs 
are selected the inferior muftis or judges throughout the 
empire, and the cadelesqiiiers, or chief justices. The 
next class of divines includes the imaiims, or parish 
priests, who perform the service of the mosques, while 
the cadis m judges annually appointed to administer 
justice in the towns and villages, and being regarded 
as churchmen, like the moujabs, have directed their 
chief attention to the judicial part of the Koran. From 
this brief view a will be observed, that the ecclesiastical 
orders of muftis and imaums somewhat resemble the 
Christian bishops and parochial clergy j while the other 
distinctions arise from the singularity of both religion 
and laws being united in the Koran, so that a lawyer or 
judge must be at the same time a skilful divine. The 
Turks have also their monks, styled dervishes, of four 
various orders and institutions, dedicated by solemn 
VO.T. to rel.gious offi^., public prayer, and p/eaching. 

The Greek., along with their faith, retain their priest!, 
bishops, archbishops, and patriarchs ; but their church 
IS TO the last state of degradation, and its dignities 
openly sold by the Turks } this abomination, however 
It mnst be confessed, partly arises from the miserable 
a^ilion and avance of the Greek ecclesiastics, who 

'eretnonies for the neglect 
of all the invaluable morality of the gospel. ® 

to *“'■ reputation tankage 

to Me Persian or Arable, being a mixture of several dia-“" ! 

Iccts, and possessing neither the force^ elegance, nor 

rity 
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Turkey, rity of these two celebrated oriental tongnes. Litera- 
tore, however, is not wholly neglected, and it has been 
repeatedly attempted to establish a printing-press at 
Constantinople j but the design failed from the interest 
of the copyists, who inferred that this art would deprive 
them of their bread. A late traveller informs us that 
there are in tins capital several buttuk*chans^ or public 
libraries, among which are those of St Sophia, and the 
Solimanie Jumasy ^ but none are so elegant as that 
founded by the grand vizier Raghid, which is wholly 
built of marble in the midst of a square court, and is 
' filled with books chiefly theological. A librarian con* 
stantly attends, and there are convenient seats with car- 
pets and cushions. In the neighbourhood is a school 
founded by the same vizier, in which about 1000 boys 
are taught to read and write. The market for books is 
extensive, containing many shops well supplied with 
oriental manuscripts. The Turks have their ancient 
poets, historians, and divines ; but of little reputation 
when comparer! with those of Persia and Arabia. The 
atate ol education among the Turks may be conceived 
to be very low, and ignorance is indeed a chief part of 
the national character. The only profession which re- 
quires a slmdow of learning is that of the law, whicb is 
intimately connected with their theology. The cele- 
braterl doctors have disciples, who are trained up to that 
department j but there seems nothing that can deserve 
the name of college or university. 

Of cem- "I'bc Turks cannot be regarded as a commercial p^o- 
roercc. pie, though they admit of an extensive commercial in- 
tercourse with the states of Europe, throogb the medium 
of Frank and Greek merchants. The chief ports are 
Smyrna and Constantinople, the former of which is the 
great centre of the Levant trade, while the latter is 
concerned chiefly in the trade with Russia, by the Black 
sea. At both these ports, and indeed througlmut the 
Turkish empire, the trade is nominally carried on by 
factors from the diiferent European states j but it is ma- 
naged more immediately by Jew or Armenian brokers, 
who take numerous advantages of the ignorance of the 
factors, and seldom fail to enrich themselves at the ex- 
pence of their employers. The commodities exported 
from Turkey, chiefly to Britain, Germany, Italy, Hol- 
land, and France, eousisi for the most part of bees wax, 
boxwood, silk, cotton yarn, walnut planks, sponges, 
opium, and other drugs enumerated in N® 9. madder 
root, and other dye stofls, and various dried fruits, such 
as figs, raisins, and currants. The imports are chiefly 
tin and tin plates, sugar, sliaVloons, cotton yarn and cot- 
ton goods, mnslins, docks and watches, cnilery and 
glass ware, ind'igo, gunpowder, pistols and military stores, 
logwood, rum, cofliee, and various spices, especially pep- 
l«r, ginger, and cinnamon. The exports are principally 
Irom Smyrna, where the trade ia carried on almost en- 
tirely by way of exdmnge, while at Constantinople the 
imports are generally paid for by cash or bills. The 
exchange is commonly against the Turks. 

^ The 1 urkisb money usually employed in commerce 
» the piastre, which, according to the exchamre ov 
agio, 16 rated at from 15 to 17 in the English poond 
sterling, so that the average value of the piastre is about 
IS. 6d. Each piastre is divided into 40 paras, and each 
l»ra into three aspers. The principal Weight employed 
IS the kintal, equal to about one cwt. English, divided 
i,nto 44 oke, and each oke into 400 drahen. 

4 



From their jealousy with respect to strangers, it is ex- Tmkey. 
tremely difficult to form a true estimate of tlie natiooal 
character of the Turks. An intelligeut writer, 
seems well qualified to direct our judgment in thisre-ofthe 
spect, has thus delineated the Turkish character. ** Tbe Turkt. 
Turks are in general a sagacious, thinking people ; in 
the pursuit of their own interest, or fortnne, their atten- 
tion is fixed on one object, and they persevere with 
great steadiness until they attain their purpose. They 
are in common life seemingly obliging and humane, not 
without appearances of gratitude : perhaps all or either 
of these, when extended towards Christians, are practis- 
ed with a view of some advantage. Interest is their 
Ibpreme good j where that becomes an object of coin* 
petition, all attachment of friendship, all ties of consan- 
guinity, are dissolved j they become desperate, no bar- 
rier can stop tlieir pursuit, or abate their rancour to- 
wards their competitors. In their demeanour they are 
rather hypochondriac, grave, sedate, and passive \ but 
when agitated by passion, fnrious, raging, ungovern- 
able ; big with dissimulation ; jealons, suspicious, and 
vindictive beyond conception j perpetnating leyenge 
from generation to generation. In matters religioo, 
tenacious, supercilious, and morose 

The manners and customs of the Tnrks are dt-tin-Otem- 
guished by the peculiarity of their religion from 
of other European nations. On the birth of a jl/«. 

father himself gives the name, puttingat the smne time 
a grain of salt into its mouth. The circumciaion is 
performed till the age of 12 or 14. Marriage is only Turb, 
a civil contract, which citlwr party may break, and 
managed by female mediation, the youth seldom seeing 
bis bride till after the ceremony. The dead are perfuro- and cw 
cd with incense, and buried in a cloth, open at topaudiomi. 
bottom, that the deceased may able to sit up and an- 
swer tlie questions of the angels of death. The buriah 
grounds are near the highways, and stones aje often 
placed at the heads of the graves, wfith carved tuidwns 
denoting the sex. As they never intrench upon a for- 
mer grave, the cemeteries arc very extensive. Indict IM 
Turks are extremely moderate, and their meals are di^ 
patched with great baste. Rice k the favourite food, 
and is dressed in three ways. In boiling, the meat » 
cut into small pieces, and in roasting still smaller, a bit 
of meat and an onion being placed nhermitely 00 a very 
long spit. The fisli of the Archipelago are excellent, 
and the beef tolerable, except that of the buflWlo, which 
is very liard. The hares, patridgea, amd other game, 
are of superior fluvonr. The meal is usually spread on a 
fow wooden table, and the master of the house pr^ 
nounces a short prayer. The frugal repast k followed 
by fruits and coW water, which are succeeded by hot 
coffee and pipes with tobacco. T& fioosesof dicTurkf 
are seldom expensive ; the chief furniture is thecs^ 
pet which covers the floor, and a low sofa on one sids 
of the room. In regard to dress, Touimefort observes 
that the use of the turban is unliealtliy. The ahirt u 
of callieo, and the loose robe is fastened by a girdle, m 
which is. stuck a dagger, while the tobacco box, 
book, ifeci are worn in the bosom. The rote is 
rally of European broad cloth, trimmedt with 
furs. The shoes or slippeta are slight, and unfit ^ 
much exercise. The dress of the women diflew htw 
from that of the men, the chief distinction being tw 
head-dress ; that of the fair sex consisting of a bonne 
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Turkey an Inverted basket, formed of pasteboard covered 
n with cloth of gold, with a veil extending to the eye- 
, Turning, brows, while a fine handkerchief conceals the under part 
' of the face. The personal cleanliness of both sexes is 
highly laudable *, but the European eye is not pleased 
with the female custom of staining the nails with a red 
tincture. The amusements of the Turks partake of 
their indolent apathy, if we except hunting, and those 
of a military description. To recline on an elegant car- 
pet, or in'a hot season by the side of a stream, and smoke 
the delicate tobacco of Syria, may be regarded as their 
chief amusement. Chess and draughts are favourite 
games *, hut those of chance are considered as incompa- 
tible with strict morals. The cofiee-bouses and baths 
furnish other sources of amusement; and^the bairam, or 
festival which follows their long lent, is a season of uni- 
• Pwi/rrr- yersal dissipation *. 

It appears to be a mistaken notion, that die practice 
. of eating opium, to procure intoxication, is general a- 
mong the Turks. We are assured by a late traveller; 
that this practice is confined to a few individuals, who 
are regarded by the majority of their countrymen with 
as much contempt as drunkards are in the more polished 
societies of Europe. 

Turkey. See Meleagris, Ornithology Index, 
TURMERIC. See Curcuma, Botany Index, 
TURNER, a species of Brassica. See Botany In- 
dex ; and for the culture, sec Agriculture Index, 

TuRNEp-Bread, See Bread. 

Tursep-Fly, See Chrysomela, Entomology 
Index, 

TURNING, the art of forming hard bodies, as wood, 
ivory’, iron, into a round or oval shape, by means of a 
machine called a lathe. 

This art was well known to the ancients, and seema- 
to have been carried by them to a very great degree of 
perfection; at least, if we believe the testimony of Pliny 
and several other authors, who tell us, that those preci- 
ous vases enriched with figures in half relief which still 
adorn our cabinets, were turned on the latlie. 

Tlie art of turning is of considerable importance, as 
it contributes essentially to the perfection of many other 
arts. The architect uses it for many ornaments, both 
within and without highly finished houses. The ma- 
thematician, the astronomer, and the natural philoso- 
pher, have recourse to it, not only to embellish their 
instruments, but also to give them the necessary dimen- 
sion and precision. In short, it is an art absolutely ne- 
cessary to the goldsmith, the watchmaker, the joiner, 
the smith. 

Turning is performed by the lathe, of which there 
are various kinds, and several instruments, as gouges, 
chisels, drills, formers, screw tales, used for cutting what 
is to be turned into its proper form as the lathe turns 
Plate round. The following is a simple kind of lathe (fig. i.). 
DXX.. in which a is the footstool, b the cord, c the frame of 
the lathe, d d thep uppets, e e the points,y the spanging- 
trcc. 

The lathe should be fixed in a place very well light- 
ed ; it should be immoveable, and neither too high 
nor too low. The puppets should neither be so low 
as to oblige the workman to stoop in order to see his 
work properly, nor so high that the little chips, whicb 
Be is continually driving off^ should come- into his eyes.. 

The piece to be turned should be rounded (if it be- 
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wood) before it be put on the lathe, eitb'er^tVa small Toming. 
hatchet made for the purpose, or with a plane, or with ■ 

a file, fixing it in a vice, and shaving it down till it is 
everywhere almost of an eqnal thickness, and leaving it 
a little bigger than it is intended to be when finished oK 
Before putting it on ihe lathe, it is also necessary to find 
the centres of its two end surfaces, and that they should 
be exactly opposite to each other, that when the points 
of the puppets are applied to them, and the piece is 
turned round, no side may belly oat more than another. 

To find these two centres, lay the piece of wuod to be 
turned upon a plank; open a pair of compasses toalmosk^ 
half the thickness of the piece ; fi-x one of the legs in 
the plank, and let the point of the other touch one of 
the ends of the piece, brought into the same plane with 
the plank on which the compasses is fixed and very near 
the fixed leg. Describe four arches on that end at equal 
distances from each otlier at the circumference of the 
end, bat intersecting one another within ; the point of 
intersection is the centre of the end. In the same man- 
ner must the centre in the other end be found. After 
finding the two centres, make a small hole at each of 
them, into which insert the points of the puppets, and 
fix the piece so firmly as not to be shaken out, and yet 
loose enough to turn round without difficulty. 

Tile piece being thus fixed, it is necessary in the next 
place to adjust the cord, by making^t pass twice round 
the piece, and in such a manner that the two ends of 
the cord, both that which is fixed to the spang and to 
the foot board, come off on the side on which the turner 
stands, that the piece may move against the edge of the 
cutting-tool and be turned. If the lathe be moved by 
a wheel, the manaer of adjusting the cord needs no di- 
rections. 

If the workman does not choose to be at the trouble 
to find the two centres of the piece in the manner de- 
scribed above, let him lay, as nearly ^s he can, the cen- 
tre of one end upon the point of the left hand puppet, 
and then let him push forward the right Iiand puppet, 
striking it with a mallet till its point is as near as he can 
in the centre of tlie'otlier end of the piece ; and then 
fixing the riglit hand puppet by a gentle blow of the 
mallet on the key, let him turn round the piece to see 
by the eye if the centres have been properly found. If 
any part of it bellies out, let him strike that part gently 
with the mallet tiR it goes properly ; then let him strike 
one of tlie puppets pretty smartly to drive the points in- 
to the piece, and afterwards fix the puppet by striking 
the key. If the workman cannot judge by the eye 
whether the piece be turning properly round its centres 
or not, he simuld apply gently the point of an instru- 
ment called a triangular graver, leaning it on the resty, 
and it will mark by a line the place where the piece is 
out of Its centre ; and by striking upon this Kne with a 
mallet, the piece caa easily be placed properly. The 
rest, of which we have just spoken, ought ^o be placed 
upon the two arms of the lathe, and fixed with screws 
as near the piece as the workman pleases. 

The piece being fixed between the two points of the 
puppets (or, as they are called in Scotland, the heads), 
the «ird adjusted, and thercsT fixed as nearthe work as 
possible without touching it ; the workman is now to 
take a gouge (fig. 2. in which a is the month and b the Fig, a, 
handle)' of a proper si*e in bis left band, and hold it by 
the handle a little inclined, keeping the back of the 

band 
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tand lowermost. Witb his right hand, the back of 
which IS to be turned upwards, he is to grasp it as near 
the end as possible on this side of the rest; then leaning 
the gouge on the rest, he is to present the edge of it a 
Jittle higher than the horizonUl diameter of the piece, 
*0 as to form a kind of tangent to iu circumference : 
then putting the right foot on the foot-hoard, and turn- 
ing round the wheel, and bolding the gouge firmlv on 
the rest, the piece will be cut neatly. In the same roan- 
ner are the chisels, formers, and other instruments to be 
used, taking care that the wood be cut equally, and tJiat 
the instrument be not poshed improperly, sometimes 
stronger than 'at others ; and taking care also that the 
instriMnent used do not follow the work, but that it be 
ke^ firmly in the hand without yielding. 

The young turner ought to endeavour to acquire the 
management of the gouge and the chisel, which are 
the instruroento by far the most troquenily used, and the 
most nece^ry in this art : by them, almost entirely, 
are the soft woods turned; but as for bard woods and 
other iliings, as box, ebony, bom. ivory, and the me- 
tels they are hardly ever turned except by shavins: off: 

5 held S , 3 ., 4 . 5.). They should bl 

oh Lfr a* ^•"J'r* ‘liewood, and not 

obli^ely as directed for the gouge and the chisel. 

-oltfi i " “™P'e‘*ly turned, it is next to be 

polwhed i and this cannot be done with the instromento 
•hitherto mentioned, woods, as pear tree, hazel, 

maple, onght to be Hished wiih shark-skin or Dutch 
rashes. There are different species of sharks 5 some of 
which have a grayish, others a reddish skin. Shark-skin 
IS always the better to be ajrood deal used ; at first it is 

'fboDutcA.n,sh(e^;sctum 

^male), which grows in moist places among moun- 
^ns, and is a nature of Scotland. The oldest plants 

tcMd * r«l' “'*'"8 be mois- 

m«i? I ‘•’^y Ittealt in pieces almost im- 

Shera Thev " “ ‘’’"g'y t« polish 

the hlr^woi^? ^ T particularly proper for s.-noothing 
the hard wo^s, as box, lignum vita, ebony, &c. M- 

bed gently either with wax or olive-oil, then wiped 

a We“worn ?! "‘'‘’‘"Sa o^ with a ZS 

a litUe worn. Ivory, horn, silver, and brass, are polish- 
ed with pumice-stone finely pounded and put upon lea- 
ther or a linen cloth a little moistened : with this the 
piece is robbed as it- turns round in the lathe ; and to 
prevent any dirt from adhering to any part of it. every 

i‘n’'TOter‘^*T“ “ i»-ush dipt 

in water. To polish very finely, the workmen make 

T particular kind of earth, and afterwards 

veA fiL’’Mwder°^f‘"' “k-** polished with 

the !«„ ?. IT / "ood, and then 
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should be two or three lines lower than the iron to Ic 
turned. ,, 

The lathe and other instroments being prepared, it is 
necessary to deterraioe the length and thickness of the 
iron to be turned according to the design which is to be 
executed, and to make « model of it in wood a little 
thicker than it ought to he : Then one exactly like this 
is to be forged ot the best iron that can be procured ; 
that is to say, it muse not be new, but well prepared 
and well beaten with hammers \ it most have no flaws, 
nor cracks, nor pimples. New iron, which has not 
been well beaten, often contains round drops of cast 
iron, called by the workmen grains, which blont the 
edges of the gouges, chisels, and other instruments used 
for cutting, break them, or make them slide. The 
iron being forged according to the model, it should be 
annealed, that is, heated red hot and allowed to cool 
slowly on the coals till the fire go out of itself. Some 
people, to soften the iron, cover it over with clay and 
allow it to cool. The iron cylinder being thus made, it 
is next to be put upon the lathe, finding the centres as 
formrriy directed, and boring a small hole in them that 
the iron may not escape from the points. 

The points should be oiled from time to time to prr* 
vent their being excessively heated and spoiled while the 
iron is turning. A crotchet is then to be applied to the 
iron to be turned, a little above its centre, patty gently, 
and by this means the inequalities of the cylinder will 
be taken ofi*. Other instruments are then to be applied 
to mould the iron according to the model j and whenever 
any of them grow hot, they are to be plunged into a 
bason of water lying beside the workman. If the iron, 
after being properly turned, is to be bored like a gun- 
barrel, one of the puppets is to be removed and another 
rabstitiited in its place, having a square hole through it, 
into which the collar of the iron is to be fixed firmly, 
80 as not to shake then borers are to be applied, like 
those which locksmiths use to bore keys j and beginning 
with a small one, and afterwards taking larger ones, the 
hole is to be made as wide and deep as necessary \ great 
care must be taken to bold the borers firm on the rest, 
otherwise tbere is danger of not boring the hole straight. 
The borer must be withdrawn from time to time to oil 
it and to clean the hole. Since it is difficult to make a 
hole quite round witb borers alone, it is necessary to 
have also an instrument a good deal smaller than the 
bole, one of the sides of which is sharp, very well tem- 
pered, and a little hollow in the middle. ITiis instru- 
ment being fixed in a pretty long handle, is to be ap- 
plied with steadiness to the inner surface of the hole, and 
it will entirely remove every inequality that may have 
been there before its application. 

To cut a screw upon the cylinder, some persons use 
an instrument consisting principally of a female screw; 
but this is rather an improper instrument ; for if one 
presses too violently, or inclines it ever so little to the 
right or left, he runs the greatest risk of spoiling the 
screw. To avoid this danger, some use it only t,o traw 
out the lines of the screw, and afterwards finish it with 
a file. But the following is a much better way. 
a tap for making a female screw, tli^ threads of which 
have been cut very accurately, and exactly of the size 
of the screw which yon want ; and having, put it in 
opening which you have traced in the collar of 

am< 
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^ nids on which the screw is to be cut, solder it with tin, 

I ** . sal-ammoniac, and rosin, as exactly corresponding to 

the axis as possible. Take then a puppet with a bole 
cut into a corresponding female screw, into which the 
male screw is to be put. The axis on which the screw 
is to be cut must be placed exactly horizontally between 
the two puppets. I'be rest is then to be brought as 
near as possible to the place where the screw is to be 
cot, and a small hollow should be cut in that part of it 
which is exactly opposite to the place where the screw 
is to be cot, .to hold your instrument firmly and prevent 
it from shaking. The instrument with which the screw 
is to be cut should be very sharp, and its point should 
make an angle of with the screw to be cut \ and if 
you wish the screw to be cut very deep, it should make 
an angle a little larger. The lathe being now put in 
motion, the tap fixed at the end of the axis will move 
gradually through the female screw in the puppet } and 
your instrument in the mean time will trace a similar 
male screw on the axis fixed in the lathe. Many per- 
sons, after having in this manner drawn the outlines of 
the screw, finish it with a screw-tale of three teeth cor- 
responding exactly to the size of the screw, or with a 
triangular file ; hut this last method is rather improper. 

For turning ovals, a lathe of somewhat a different 
construction is used. The axis or spindle, having on it 
the pulley over which the hand-cord passes for turning 
the lathe, is fixed between the two puppets so as to turn 
round easily : one end of it passes through one of the 
poppets, and to it is firmly fixed a circular plate of 
brass, so that it turns round along with the spindle. 
Upon this plate two brazen segments of circles are fast- 
ened, the circumferences of which correspond to the 
circumference of the plate : their chords are parallel, 
and equally distant from the centre of the plate, so that 
they leave a distance between them. They have a 
^oove in each of them : in these grooves another plate 
IS placed which exactly fills up the space between the 
two grooves, but is shorter than the diameter of the 
large circular plate on which it is laid. This plate is 
made to slide in the grooves. To its centre is fixed a 
short spindle, on which the piece of wood to be turned is 
fixed. When the lathe is set a going, the circular plate 
moves round, and carries the piece along with it ; the 
plate of brass on which the piece is fixed being fixed 
loosely in the grooves already described, slides down a 
little every time that the grooves become perpendicular 
to the floor (and there are particular contrivances to 
prevent it from sliding down too far) ; and by these two 
motions combined, the circular one of the large plate, 
and the straight one of the small, the circumference of 
the piece of wood to be turned necessarily describes an 
oval ; and gouges or other tools being applied in the 
usual manner supported on the rest^ it is cut into an oval 
accordingty. The small plate may he made to slide 
cither more or less in the grooves ) and by this con- 
trivance the transverse diameter of the oval, or rather 
ellipse, may be made longer or shorter at pleasure. 

1 . T/te method of moulding boxes of shell and horn.-- 
In the first place, form a proper mould, which must con- 
sist of two pieces, viz. of a circle about half an inch 
thick, which should slope a little in order to draw out 
the moulded shell the more easily ; and a ring fitted to 
Ihe outside of the circle, so that noth together make the 
shape of a box. These two pieces being adjusted, it is 
VoL.XX.PartII. f 



necessary to round the shell to be moulded of such a site l urnliff. 
that whtn moulded, it will be a little higlier than the ^ 

ring of the mould, that there may be no deficiency. 

The mould is then to be put into a press on a plate of 
iron, exactly under the screw of the press *, put then 
the shell upon the circle of the mould, so that its centre 
also is exactly opposite to the screw of the press : then 
take a piece of wood formed into a truncated cone, and 
not so thick as the diameter of the circle of the mould, 
nor so deep as the ring ; then put a plate of iron above 
the cone, and screw down the press gently and cautiously 
till the whole is well fixed : then plunge the whole into 
a cauldron of boiling water placed above a fire. In 8 
or 1C minutes the shell or born will begin to soften \ 
screw the press a little firmer that the wooden cone may 
sink into the softened shell : repeat this from time to 
time till the cone is quite sunk in the mould ^ then take 
out the press and plunge it into cold water. When it 
is cold, take the box now formed out of the mould, and 
put into the Inside of it a new mould of tin exactly of 
the form you wish the inside of the box to be ; do the 
same with the outside, put it again into the press and 
plunge it into boiling water ^ screw the press gradually 
till the box receive the desired form. 

2 . Method of preparing green wood so that it will 
not split in the tuming,^C\xt the wood into pieces of 
a proper size, put them unto a vessel full of potash ley. 

Boil them about an hour ^ tdke the cauldron from the 
fire, allow the ley to cool ; and take out the wood Hbd 
dry it in the shade. 

3. Method of giving an ebony-black to hard and find 
tnooeTr.— After forming the wood into the destined 
figure, rub it with aquafortis a little diluted. Small 
threads of wood will rise in the drying. Which you will 
rob off with pumice-stone. Repeat this process again, 
and then rub the wood with the following composition : 

Putjnto a glazed earthen vessel a pint of strong vinegar, 
two ounces of fine iron filings, and half a pound of 
pounded galls, and allow them to infuse for three Or 

four hours on hot cinders. At tlie end of this time , 

augment the fire, and pour into the vessel four ounces 
of copperas, and a chopin of water having half an 
ounce of borax and as much indigo dissolved in it; and 
make the whole boil till a froth rises. Rub several 
layers of this upon the wood ; and when it is dry, 
polish it with leather, on which you have put a little 
tripoli. 

4. Method of giving to plum-tree the colour of hra^r^il 
ti;o<^.~Slake lime with urine, and bedaub the wood 
over with it while it is hot : allow it to dry *, then take 
off the coat of lime, and rub it with sliamoy skin well 
oiled. Or, steep the wood in water, having a quan- 
tity of alum dissolved in it: then, having allowed brazil 
wood to dissolve in water five or six hours, steep the 
wood io it, kept lukewarm during a night ; and when 
it is dry, rub it, as before directed, with shamoy skin 
well oiled. 

5. Method of giving a fine black colour io wood , — 

Steep the wood for two or three days in lukewarm 
water in which a little alum has been dissolved ; then 
pot a handful of logwood, cut small, into a pint of wa- 
ter, and boil it down to hess than half a pint. If you 
then add a little indigo, the colour will be more beauti- 
ful. Spread a layer cd* this liquor quite hot on the 
wood with a pencil, which will give it a violet colour. 

3|T Whei 
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Turmng:, Wlien it is dry, spread on another layer;, dry it acain 
Turnstone, and give It a third: then boil verdegrise at discretion 
in its own vinegar, and spread a layer of it on the 
wood : when it is dry, rub it with a brush, and then 
with oiled shamoy .skin. This gives a fine black, and 
imilates perfectly the colour of ebony. 

6. Method of cleaning and whitening bones before 
ujung thenu — Having taken off with a saw the useless 
ends of the bones, make a strong ley of ashes and quick- 
lime, and into a pailful of this ley put four ounces of 
alum, and boil the bones in it for an hour ; then take 
the ve.ssel containing the ley off the fire, and let it 
cool ; then take, out the bones and dry them in the 
shade. 

7. Method of soldering shells . — Clean the two sides 
ol the sliells which you wish to join together ; then, ha- 
ving j'lined them, wrap them up in linen folded double 
and well moistened; then heat two plates of iron pretty 
hot, that they may keep their heat for some time ; and 
putting the shells rolled up between them under a 
press, which you must screw very tight, leave them 
there till the whole is cold, and they will he soldered. 

If you do not succeed the first lime, repeat the pro- 
8. Meth,d of mouldwg shells — Put six pints of water 

into a kettle; add to it an ounce of olive or other 
oil ; make the water hoil ; then pot in yoor shell, and 
It will grow soft. Take it out and put it into a mould 
uiider a press and it will take the figure you want. 
Ihis must he done qniekly ; for if the shell cool ever 
so little, the process will fail. It will not require much 
pressure. ^ 

9. Method of tinging bones and ivory Boil 

shavings of scarlet in water. When it begins to boil, 
throw in a quarter of a pound of ashes made from the 
dregs of wme, winch will extract the colour : then 
thiow in a lut e rock alum to clear it, and pass the wa- 
ter through a linen cloth. Steep tlie ivory or hone in 
aquafortis, and put it into the water. If you wi.b to 

10. To tinge ivory black.— the ivory during 

diicd diegs ot wiDc and ar enic ; then give it two or 
three layers of tlie same black will, which plum-tree 
is h.ackened, m order to imitate ebony. Or,^ dissolve 
mIict in aquafortis, and put into it a little rose-water. 

i,. 'i-,. of hardening wood to make pulUm — 
A.te. finishing the pulley, hoil it ueven or eigift minutes 
"I olive ml, and u will become as har.l as coppe " 

r Chinese varnish Take of gum lac In 

g ..115 our ounces; put it into a strong bottle with 

of a h zel^nut **f*"'^ and add about the hulk 

24 liours sl akinu L [ Z 
the whole throu 2 , ^ ! 7 “'" 

remains upon it.*” Then"Iet''ir8e’tu'‘‘f 
you will find a clear oart l, '' 
lioltle, winch you must separate genUyranrpuHm^ 



j^-Jtor vial, and the rcnui„7 Xile f:.' T fir^ 

TURNSTONE. 

Lidex,. 



See Tringa, Ornithology 
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TURPENTINE, a transparent viscons substance, Tnipcndm 
flowing either naturally or by incision from several re- II 
sinous trees ; as the terebintlius, pine larch, fir, &c. 

See PiNus, Botany Index. See also Chemistry and' ^ 
Materia Medica Index. 

Oil of Turpentine. See Chemistry and Mate- 
RiA MV.dica Index. 

'rURFETH, the cortical part of the root of a spe- 
cies of convoKuliJs. See Materia Medica Index. 

TURQUOJSE, is the tooth of an animal penetrated 
with copper ore. 

TURRITIS, Tower MUSTARD ; a genus of plants 
belonging to the class tetradynamia; ami in the natural 
system ranging under the 39th order, Siliquoscc. Set 
Botany Index. 

TURTLE. See Testudo, Erpetology Index. 

Turtle Dove. See Columba, Ornithology In- 
dex. 

'lUSCAN ORDER, in Architecture. See Archi- 
tecture, K° 42. 

I'uscAN Eai th^ a yellowish kind of bole found in 
many -parts of Italy, and particularly about Tlorence, 
where there is a stratum eight or l<*n feet thick, at the 
depth of five or six feet from the surface. It is suppo- 
sed to have an astringent property. 

TUSCANY, a duchy of Italy, wliitb makes part of 
the ancIcMit Hetruria, and, excepting some detached 
part.**, is encompassed by a part of the Mediterranean, 
called the Tuscan sea; the tccle-slastical state; the du- 
chy of Modena ; and the republic of Lucca ; its extent 
irom north to south being about ii6 English miles, and 
from east to west about 80 ; its area 8400 ; and in 
1815 it was estimated to contain 1,195,000 inhabitants. 

Though some parts of it are mountainous, yet both 
the, hills and dales, are covered with vines, olives, cition, 
lemon, and orange trees, &c. The mountains yield 
also copper, iron, alum, &c. and some of the finest 
marble. Here is also plenty of corn, rice, saffron, ho- 
ney, wax, wool, flax, hemp, with mineral waters, rich 
pasture, salt-pits, sulphur, alabaster, calcedony, lapis 
lazuli, borax, amethysts, carnelians, and jaspers. In 
some places the elms and a.shes yield manna. 

Tiie principal river in Tuscany is the Amo, wblcb 
has its source in the Apennine mouniaiu.s, and tails in- 
to the sea below Pisa. There are some other smaller 
live IV. 

This dueliy fell under the dominion of the Romans 
about 455 years hefoi’e Christ. The Oilrogotlis posses- 
sed themselves of it in the fifth century, and after them 
the liomhards, who were e.xpelled by CharJemagne 
anno 800 ; in consequence of which it became subject 

to the German emperors, who appointed governors over 

it. At last the cities of Florence, Pisa, Sienna, and 
some others, during the contuitions^ between the pope 
and the. emperor, and their i*espective adherents, toe 
Guelphs and Gihbelines, withdrew themselves lion) the 
dominion ot both, and erected themselves into separaW 
commonwealths. In that of Florence, John do Medi- 
cis, a popular nobleman, so insinuated hinisell into tlw 
fuvonr of his countrymen, that they invested him with 
sovereign power. Pope Pius V. conferred the title 01 
grand duke on Cosmo de Medicis anno I 57 ®» 
lamily the duchy continued until the death of Gaston e 
Medicis, who died anno 1737. The ducliy was then 

transferred to the duke of Lorraui, afterwards tlie em- 

peror. 
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Tvscany peror Francis I. in lien of the dnchy of Ijorrain, which, 
0 ' by the peace of 1736, was given to King Stanislaus 
. y°*P*** . during his life, and then was to be annexed to France. 
The Austrian family lost this duchy in 1797 * 
undergoing various changes, it was united to France in 
1806, and continued in her possession till the events of 
1814 restored its independence. Its prince, who is of 
the royal family of Spain, is now a minor. The grand 
duke^s annual revenues are computed at about 500,000!. 
sterling, arising chiefly from the tenths of all estates that 
are sold or alienated, and the ground rents of the houses 
in Leghorn, and the duties on almost all manner of 
provisions. 

TUSK, or Torsk. See Gadus, Ichthyology 
Index. 

TUSSILAGO, Colt’s-foot 5 a genus of plants, 
belonging to the class of syngenesia \ and in the natural 
system ranging under the 49th order, Compositce. See 
Botany Index. 

TUTENAG, an alloy of zinc. See Chemistry 
Index. 

TUTOR, in the civil law, is one chosen to look to 
the persons and estates of children left by their fathers 
and mothers in their minority. The difl'erent kinds of 
tutory established among the Romans, and the powers and 
duties of tutors, are described in Inst. leg. 1. tom. xiii. 
sect. I. and 2. to which the reader is referred. See also 
the article Guardian. — For the nature and eflects of 
tutory in the Scotch law, which is founded on that of 
the Rouans. See Scots Law, Part III. Sect. 7. 

Tutor is also used in the English universities for a 
member of some college or hall, who takes on him the 
instruction of young students in the arts and faculties. 

TUTTY, an impure ore of zinc, employed as an 
uhguent and absorbent. See Materia Medica In- 
dex. 

TWEED, a river of Scotland, which rises on the 
conflnes of Clydesdale, and running eastward through 
Tweedale, and dividing the shire of Merse from Te- 
viotdale and Northumberland, falls into the German 
sea at Berwick. It abounds with salmon. See Ber> 
WICK. 

TWEEDALE, or Peebles, a county in the south 
of Scotland. See Peebles-shire. 

TWELFTH-DAY, the festival of the Epiphany, or 
the manifestation of Christ to the Gentiles ; so called, 
as being the twelfth day, exclusive, from the nativity 
or Christmas- day. 

TWILIGHT, that light, whether in the morning 
before sunrise, or in the evening after sunset, supposed 
to begin and end when the least stars that can be seen 
by the naked eye cease or begin to appear. 

TWINKLING of the Stars. See Optics, N® 
21. 

TWINS, two young ones delivered at a birth, by 
an animal which ordinarily brings forth but one. 

TWITE. See Fringilla, Ornithology Index. 
TYGER, or Tiger. See Felis, Mammalia In- 
dex. ^ 

TYLE, or Tile, in building, a thin laminated 
brick used on the roofs of bouses. 

TYMPAN, among printers, a double frame belong- 
ing to the press, covered with parchment, on which the 
blank sheets are laid in order to be printed off. See 

Pii/yr/.vo-Prm, 



TYMPANUM, in Mechanics, a kind of wheel pla- Tynpannia 
ced round an axis or cylindrical beam, on the top of H 
which are two levers or fixed staves for the more ea- . 

sily turning the axis in order to raise a weight re- ’ 
quired. 

Tympanum, in Anatomy. See Anatomy, N® 14 i. 
TYMPANY, or Tympanites, in Medicine. See 
Medicine, N® 337, and Surgery Index. 

TYNDALE, William, a zealous English reform- 
er, and memorable for having made the first English . 
version of the Bible, was born on the borders of Wales 
some time before 1500. He was of Magdalene-hall in 
Oxford, where he distinguished himself by imbibing 
early the doctrines of Luther, and by as zealously pro- 
pagating them. Afterwards he removed to Canibridgej 
and from thence went to live with a gentleman in Glou- 
cestershire in the capacity of tutor to his children. — 

While he continued there, he showed himself so furious 
for Luther, and so inveterate to the pope, that he was 
forced, merely for the security of his pei-son, to leave the 
place. He next endeavoured to get into the servifce of 
Tonstall bishop of Durham, but did not succeed. HiS 
zeal for Lutheranism made him desirous to translate the 
New Testament into English *, and as this could riot 
safely be done in England, he went into Germany, 
where, setting about the work, he finished it in 1527: 

He then began with the Old Testament, and finished 
the five books of Moses, prefixing discourses to each 
book, as he had done to those of the New Testament. 

At his first going over into Germany,- he went into 
Saxony, and had much conference with Luther j and 
then returning to the Netherlands, made bis abode 
chiefly at Antwerp. During bis peregrinations from 
one country to anutber, he suflered shipwreck upon the 
coast of Holland, and lost all his books and papers. 

His translations of the Scriptures being in the mean 
time sent to England, made a great noise there and, 
in the opinion of the clergy, did so much mischief, that 
a royal proclamation was issued, prohibiting the buying 
or reading them. But the clergy were not satisfied 
with this, they knew Tyndale capable of doing infinite 
harm, and therefore thought of nothing less than remo- 
ving him out of the way. For this purpose one Philips 
was sent over to Antwerp, who insinuated himself into 
his company, and under the pretext of friendship be- 
trayed him into custody. He was sent to the castle of 
Filford, about 18 miles from Antwerp; and though 
the English merchants at Antwerp did what they could 
to procure his release, and letters were also sent from 
Lord Cromwell and others out of England, yet Philips 
bestirred himself so heartily, that he was tried and con>> 
demned to die. He was first strangled by the hands of 
the common hangman, and then burned near Filford 
castle, in 1 536. While he was lying to the stake, he 
cried with a fervent and loud voice, Lord, open the 
king of England’s eyes.” 

TYPE (tw5t*s), an impression, image, or representa- 
tion of some model, which is termed the antitype. In 
this sense the word occurs often in the writings of di- 
vines, who employ it to denote that prefiguration of the 
great events of man’s redemption which they have 
found or fancied in the principal transactions recorded 
in the Old Testament. 

Type, among letter-founders and printers, the same 
with letter. 

3 T a Ttpi: 
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Typk if also uscil to denote I lie order observed in the 
intension and remisMiun of fevci's, pulses, &c. 

^ 1 YPHA, Cat’s-tail j a ^enus of plants belonging 

to theclassof niunc£cia,andinthc natural system ranging 
uiidf r the qd order, Calumante , See Botany Index * 

TYPHON. See Whirlwind. 

Typhon, the devil of the ancient Egyptians. See 
Polytheism, N® 29. 

1 YPOGRAPELY, the art of printing. See Print- 
ing. 

TYRANT, among the ancients, denoted simply a 
king or monarch ; but the ill use which several persons 
invested with that sacred character made of it, has al*- 
tered the import of the word j and, tyrant now conveys 
the idea of an unjust or cruel prince, who rules in a 
luore despotic manner than the laws allow. 

TYRE, formerly a ccldirated city of Asia, on the 
coast of Syria, situated under the 54th degree of east 
longitude, and 3 2d of north latitude. It was built, ac- 
cording to some writers, 2760 years before the Chris. 
t»an era. There were two cities of that name j the one 
cplled PalatyruSy situated on the continent ; and the 
built on an island about half * 
rode froni tire «hor^ It was about 19 miles in eircum. 
feiJence, including Palaetyrus 5 the town oa the island 
was about four miles round. The buildings of Tyre 
were very magniEcent j the walls were 150 feet highi 
and broad la propqrlion. The city was at one period 
the most famous commercial city ia the worlA Of its 
fomniercial transactions^ the roost particular account 
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that is to be found in any ancient wriUr hasbeett given 
by the preplict Ezekiel, which at the same time coo* l| 
veys a magnificent idea of the extensive power of tbst 
state. It resisted Nebuchadnezzar king of Rjihykm for 
13 years 5 at the end of which, wearied with iVuiilm 
efforts, the inhabitants resolved to place tlie sea be* 
tween them and their enemy, and passed accordingly in* 
to the island. The new city stood out against iUexan- 
der the Great for seven months j and before be could 
take it, he wa.s. obliged to 611 up the strait which sepa- 
rated the island from the continent. It was repaired af- 
terwards by Adrian, and became the metropolis. of the 
province. It afterwards fell into the hands of the A- 
rahs j and^ after being taken by Baldwin II. king of Je- 
rtiaalem, it was destroyed by the sultan of Egypt in 
1289^ and abandoned. An eiccellent accoont of its 
modern stale may be fonnd in Volney’s Travels, vol. ii. 

It now consists of a small village, composed of fisher- 
men's huts, and containing about 50 or 60 poor familiet* 
TYRIAN dye. See Mdrex> Comcmology In- 
dex. 

TYRONE, a county of Ireland, in the province of 
Ulster, 46 miles in length and 37 in breadth y bounded 
on the north by Londonderry, 00 the east by Araiagb 
and Lough 'Neagh, on the south by FernMnaght nod 
on the west by Donnegal. It is a rough and rugged 
country, bat tolerably fniitful j contains 12,683 houses, 

30 parishes, 4 baronies, 4 boroughs, and formerijsent 19 
members to the Irish parliament. Thr principal toivn is 
Bunganoon. 



U, V. 



V. 



‘H iUk vowel of our aipbi 

• ’ r ^ 1* formed in the voice by a round cooBcur 
tion of the lips, and a grenter extrusion, of the undi 
one than in forming tbe letter o, and tlie tongue is al 
moFe canwIated. The sound is short in cum, muni, tut 
but IS lengthened by a final e, asin txne, tube, & 
In some words it is rather acute than long ; as in . brvt 
J^te, /ate, &C. It is mostly long in pul) syllables s ( 
W ^o», curious, &e. } but in some words it is 
W in nature, venture, &c. This letter in the form . 
a r * consonant, and as sucbjs^hcc 

^lore all the vowels y as in vacatU, venal, vibrate, & 
Though the letters * and o had always two sounds, the 
had only the form v till the beginning of the foun 
century, when the other form was introduced, the ii 

same letter havii^; been observed long before. In ni 

Tt *?*"*•«' five i and with a dash added at toi 
V, It signifies 5000, ' 

_ In abbreviations, amongat tbe Romans, V. A. stoo 
^ yeleram-assi^tfV, B. virohonoi V. B. A wV 
kant arhitratu; V. B. F wrhnn^ /let * v ? •* 

auiaria • V T V ir t oojue fidet ,• C. w/* con 

V . U. V. voto dedtcaiur ; V. G. verbisrutia • V.V V. 

t-cstg&s; VL. videlket i V. N. luinto ’non^m. 



VACCINIUAI, the Whortle-berrt, or Btlherry^ y»r^ 
a* genus of plants beloDgiug to the class octaodria, and 
arranged in the natural system under the 1 8th 
Bivomes . See Botany Index . 

Vacuum, iu PkHosop^yy d»otR8 a space devoid of 
all matter or body# 

It has been greatly disputed whether there be io n»r 
ture a perfect vacuum, or space void of all matter } bot 
if bodies consist of material .solid atoms, it is evident 
Ahat^ there must be vacuities, or motion would be im- 
po 9 .sibIe (See Metaphysics, N® 193.). We canevea 
produce soinetliing very near a vacuum in the receiver 
of an air-pump and in the Torricellian tube (see Pneo- 
matics, passtni), 

VADIUM, a pledge in law, is either vimm ore«r- 
tuum , 

Padium VivUniy or Living PUdge^ is wkert a man 
borrows a sum (suppof^e 200I.) of another; and grants 
him an estate, as of 20k pear annum, to hold' till the 
rents and profits shall repay the sum so borrowed. This- 
IS an estate conditioned to be void as soon as such* sum 
18 raised. And in this case the land or pledge is-said- 
to be living: it subsists, and survives the debts} and^ 
umoediately on tbe discharge of tbaL xwrerts.to. the 
borrower. 

Vjnnm 
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'Ifediam Vadiuu Morluum^ ot Dtad Pledge, See Moat- 

U ^ GAG K« ^ 

vagabond, or Vagrant, one who wanders II- 
^ ^ legal y, without a settled habitation. Such persons are 
cognizable by the laws. See IDLENESS. 

VAGINA, properly signifies a siteatb or scabbard 5 ' 
and the term vaginu i% used in architecture for tite part 
of a terminus, because resembling a sheath out of ^abich 
the statue seems to issue. 

Vagina. See Anatomy Index. 

VAIJLLANT, John For, a physician and great 
medaPist, to whom, according to Voltaire, France was 
indebted for the sdence of medals, and Louis XIV. for 
one half of his cabinet, was born at Beauvais in 1632. 
Tiirougli the means of the minister Colbert he travelled 
into Italy, Greece, Egypt, and Persia, to collect medals 
for the rojfal cabinet \ and returned with so many as 
made the king’s cabibet* superior to any in Europe. In 
one- of his voyages tlie ship was taken by an Algerine 
corsair. After a captivity of near five months be was 
permitted to return to France, and received at the same 
time 23 gnid medals which had been taken from him« 
He embarked in a vessel bound for Marseilles, and was 
carried on with a favourable wind for two days, when 
another corsair appeared, which, in spite of all the sail 
they could make, bore down upon tlieni within the 
reach of cannon shot. Mr VaiUant, dreading the mi- 
Mries of«A fresh slavery, resolved, however, to secure the 
medals which he bad received at Algiers, and therefore 
swallowed them. But i sodden turn of the wind freed 
them fromi this adversary, and cast tliem upon the coast 
of Catalonia, where, after expecting to run agroamd 
every moment, they at length fell among the sands at 
the mouth of the Rhone. Mr Vatllant got to shore in 
a skifl^ but fek himself extremely inconunoded with the 
medals he bad swallowed, wliich might weigh alto- 
ether five or six ounces, and therefore did not pass like 
carborough waters. He had recourse to a couple of 
physicians \ who were a little puzzled with the singula- 
rity of his case} however, nature relieved him from time 
to time, and he foued himself in possession of the great- 
est part of ilia treasure when be got to Lyons, Among 
his collection was an Olho, valuable for its rarity.—- He 
was much caressed on bis return j and when Louis XIV. 
gave a new form to the academy of inscriptions in 1701, 
Mr Vatllant was first made associate, and then pension- 
ary. He wrote several works relating to ancient coins, 
and died in 1706; 

VAIR, or Vairz, a kind of fiir, formerly used for 
lining the garment of great men and knights of renown. 
It is represented engraving by the figures of little 
bella reversed, ranged in a line. See Heraldry, 
Chap. II. Sect. 2. 

VAIRY, in HgrMry^ expresses a coat, or the bear- 
ings of a coat, when cbai^ped or chequered with vairs. 

VALAIS, a valley in Swisserland, which extends 
from the source of the river Rhone to the lake of Ge- 
neva. It is near lOO miles in length, but of unequal 
breadths It is bounded on the north by the Alps, 
which separate it from the cantons of fierne and Uri, on 
due east by the mountains of Forefae, on 'the sooth by 
the duchy of Milan and the Vat d’Aoste, and on the 
west by Savoy and the republic of Geneva. Tiie inba* 
bitants profess the Roman Catholic reltgioD,4iB«l'are sab» 
jeot tOLthn swelling of the throat called ; 



amd kbota are said to abound among them more tfinn Tkiidk 
in any other place of the globe. They are naittindly * f , . 
hardy, enternrisiag, and go^wnntnred. Valaia is sur- Valcutiui- 
rounded on all sides by very bigii moontaiiM, sfiOBt of . ^ 

which nre covered with perpetual snow^ The Sod it 
fertile in corn, wine, and fruits. Ther mweesit-wine, 
which is produced liere is excellent, and weli kuoww 
all over Europe. This country comprebeodt 55 lam 
paristies, with one bishop. Tlve leligioir is thwRUflian 
Catholic. 

VALANTIA, a ^nus of plants bel u n gm g to the 
class polygamia, and m the natural system atruilged mit 
der the 41st order, AejmriJidia, Sre BoTANt^ Indemr 

VALENCIA, a province of Spain, wbwh bos^ the 
tkle of a kingdom } is bounded on east and south - 

by the Mediterranean sea, on tlie north by Catahmtn- 
and Arragon, and on the west by New Cmrile and tbe 
kingdoBs of Murcia. It is about 165 miles* in lengttr, 
and 63 in breadth^ and in 17S8 contained 7^3,000 in* 
habitants.. It is one of the most ngteeable parts of 
Spain, enjoying almost a perptiaal spring. Tlte great, 
number ^ rivers wherewith it is wate^ rendees if 
extronwly fertile. There are very rugged motmtains'iw 
it, which contain nnoes of alum and other minerals. 

Valrncla, a chy of Spain, and capital of the kfflg' • 
dom of the same name. It contains, aecoidihg to La^ 
horde, 20,000 houses, and 100,000 inliahitants; 
has an university, aad an archbishop’s see*} and was 
taken from the Moors by the Christians in the 13th 
century. The town is bandsome} and adorned with 
very fine structures. It is not very strong, though 
there nre some bastions along the si^s of the waUo. 

I'hey have manufactures in wool and silk, which briDg* < 
in great sums to the iidiabitants. It is seated on- the* 
river Guadalaviar, over which there five handsome* 
bridges; and it is about tiirro miles from the sen,.*^ 
wliere there is a harbour, 1 10 miles north of ' Murcia, 

Mid 165 east by south of Madrid. This cky surrrm- 
dered to the earl of Peterboreugb in' the year 1705^ . 
and suffered dreadfully when taken by Marsjjfal Bl^hef 
in 1811. W. Long. o. 10. N. Lnt. 39, 27* 

VALENCIENNES, an ancient, strong, and con» 
siderahle cky of France, in the department of the’ 

North, containing about 1 7,00a inhabitants in 1800.. 

The Scheldt divides it into two parts. It is n-very im- 
portant place : the citadel and lurtificatiofis, the work 
of Vauban, were constructed by order of Louis XIV. , 
who took this town from, the Spaniards. It was cow- 
firmed to him by the treaty of Nimeguen, in 1678; In 
1793, it surrendered to the ahies afWr a severe siege; . 
but was afterwards abandoned; and is now in possession 
of the French. Besides lace, this city is not^ fOr mu-^- 
nufactories of woollen stuffs and very fine linens. It is> . 

20 miles west-south-west of Mons, 17 northeast of ' 
Camlnxy, and 1 20 noitb-cast by noith of Harts* . 

Long. 3. 37. N> Lot. 50; 21. 

VALENS,' FLAViUft, emperor of the East,- a great, 
patron of the Arians. Killed by the Golhs in the yean 
379. See CoNSTANTlKOrUS, 7^ 

VALENTINIAN I. emperer of the West; a re*: 

Bowned warrior, but a tyrant over his subjects. See 
Roms, N® 523. 

Valsntiniah U. emperor of tho West, a prince c«* 
lebreted for his vlrrees, and above’ all for bis modenvk . 
tion y yet a conspiracy was formed against him by Ar- • 

bogastes,'. 
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VarktioB. the etplaniitions that have been ofiTered to account for 
■> this phenomenon. 

About the time tliat the polarity of the magnet was 
first observed in Europe, the magnetic direction, both in 
Europe and in China, was nearly in the plane of the 
meridian. It was therefore an inestimable present to the 
mariner, giving him a sure direction in bis course 
Uirough the pathless ocean. But by the time that the 
European navigators had engaged in their adventurous 
Voyages to fardistant shores, the deviation of the needle 
. from the meridian was very sensible even in Europe. 
The son of Columbus positively says, that it was obser- 
ved by his father in his first voyage to America, and 
s made bis companions so anxious lest they should not 

find the way back again to their own country, that they 
mutinied and refused to proceed. It is certain that 
Gonzales Oviedo and Sebastian Cabot observed it in 
their voya^s. Indeed it could not possibly escape 
them; for in some parts of their several tracks the 
needle deviated above 25® from the meridian ; and the 
rudest dead reckoning, made on the supposition of the 
needle pointing due north and south, must have thrown 
»the navigators into the utmost confusion. We know 
that splierical trigonometry was at that time abundantly 
familiar to the mathematicians of Europe, and that no 
person pretended to take the command of a ship bound 
to a distant port that was not much more informed ia 
this science than most masters of ships are at present* 
The deviation of the compass, hoyvever, was not gene- 
rally allowd by mathematicians, who had not yet be- 
came sensible of the necessity of quitting the Aristote- 
lian trammels, and investigating nature by experiments. 
They oirose rather to charge the navigators with ioac- 
nuracy in their observations than the schoolmen wkb 
wors in principles. P^fdro de Medina at Valladolid, 
in his de Naviggnr, published in 1545, denies the 
variation of the compass. But the concurring reports 
of the comniaoders of ships on distant voyages, in a few 
years, obliged the landsmen in their closets to give up 

point ; and Martin Cortez, in a treatise of naviga- 
tion, printed at Seville before 1 556, treats it as a thing 
oompl^ely established, and gives rules and instruments 
tor discovering its quantity. About the year 1580 
Norman published his discovery of the dip of the needle, 
40d speaks largely of the horizontal deviation from the 
plane of tlie meridian, and attributes it to the attraction 
jof a point, not in the iieavens, but in the earth, and 
describes methods by which he hoped to find its place. 
To the third, and all the subsequent editions of Nor- 
nwn’s book (called the Attractive), was subjoined a 
tdissertatioD by Mr Borrougbs, comptroller of the navy, 
M the variation of the compass, In which is recorded 
w quantity of this deviation in many places; and he 
hrnmtB the obstacle which it ca'uses to navigation by its 
tout uncertainly previous to observation. The author 
indeed offers a rule for computing it d priori, founded 
W some conjecture as to its cause ; but, with the mo- 
desty and candour of a gentleman, acknowledges that 
•ww IS but a guess, and intreats all navigators to be assi- 
duonsin their observations, and ready in communicat- 

bWll"* ^ J *t‘*”’H**r -^<^®wdingly ohservaUons were 
bh^lly ^tnbuted from tune to time, and were pub- 
an the suhsequeot treatises on navigation. 

But in i 6 ss the mariners were thrown into a new 
•nd great perplexity, by the publication of a Diccotsree 
5 
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Mathematical on the Variation of the Ma^netKol Needle, V»riiik 
by Mr Hcniy Gillthrand, Gresham professor of astro- - 
noniy. He bad com pared the variations observed at 
London by Burroughs, Gunter, and himself, and found 
that the north end of the mariner’s needle was gradual- 
ly drawing more to the westward. For Norman and 
Burraughs had observed it to point about 1 17 degrees 
to the east of -north in 1 580 ; Gunter found its devia- 
tion only 67 in 1622, and be himself had observed only 
4® in 1634 ; and it has been found to deviate more and 
more to the westward ever since, as may be seen from 
the tables given under Magnetism. 

Mr Bond, teacher of mathematics in London, and 
employed to edit and improve the impressions of tbe po- 
pular treatises of navigation, about 1650, declared, in a 
work called tbe ** Seaman’s Kalendar,” that he had 
discovered the true progress of the deviation of the com- 
pass ; and published in another work, called ** the Lon- 
gitude Found,” a table of the variation for 50 yean* 

This was, however, a ^tuitous progoosticatioo, not 
founded on any well-grounded principles ; and tbongb 
it agreed very well with the observations made In Lon- 
don, which showed a gradual motion to tbe westward at 
the rate of —.12' annually, by no means agreed with 
the observations made in other places. See Fhil.Trani. 

1668. 

But this news soon lost its credit: for tbe InconsUl- 
ency with observation appeared more and more every 
day, and all were anxious to discover some general rule, 
by which a near guess at least might be made as to the 
direction of the needle in the most frequented seas. 
Halley recommended the matter in tb® earnest 
manner to tbe attention of government; and, after 
much unwearied solicitation, obtained a ship to be sent 
on a voyage of discovery for this purpose. He got tbe 
command of ibis ship, in wbicli he repeatedly traversed 
the Atlantic ocean, and went as far as the 50th depee 
of southern latitude. See his very curious speculations 
on this subject in the Phil. Trans. 1683 and l6p2. 

After he had collected a prodigious number of obser- 
vations made by others, and compared them with bis 

own, be published in 1700 a synoptical account of them 

in a very ingenious form of a sea chart, where tbe ocean 
was crossed by a number of lines passing through those 
planes where the compass had the same deviation. 

Thus, in every point of one line there was no variation 
in 1700; in every point of another line the comp^ 
bad 20® of east variation 5 and in every point of a thir 
line it had 20® of west variation. These lines have 
since been called Halle^n lines, or curves. This char 
was received with universal applause, and was un- 
doubtedly one of the most valuable presents that scic®®® 
has made to tbe arts. . 

Tile polarity of tbe magnetic needle, and a genera 
though intricate connection between its positions m a 
parts of the world, naturally makes tbe philosopher 
xulale about its cause. We see that Cortex ascribeo i 
to the attraction of an eccentric point, and that 
thought that this point was placed not in the hcav ns, 
but in the earth. This notion made the basis *' 
mous Theory of Magnetism of Hr Gilbert of Colcli®*' 
ter. See Magnetism, N® 71. ,, 

Gilbert’s theory may be understood from the fol 
ing general proposition. _ . . 

Let NS (fig. be a magnet, of which N** 
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VnriaUon. north and S south pole : Let n s !» any oblong 
> ■ I piece of iron, poised on a point c like a compass needle* 
It will arrange itself in a position ncs precisely the 
same with that which would be assumed by a compass 
needle of the same size and shape, having n for its north 
and s its south pole* And while the piece of iron re- 
mains in this position, it will be in all respects a magnet 
similar to the real compass needle. The pole n will at- 
tract the south pole of a small magnetised needle, and 
repel its north pole. If a paper be held over n £, and 
fine iron-filings be strewed on it, they will arrange 
themselves into curves issuing from one of its ends and 
terminating at the other, in the same manner as they 
will do when strewed on a paper held over a real com- 
pass needle. Bat this magnetism is quite temporary ^ 
for if the piece of iron w 5 be turned the other way, 
placing n Where s now is, it will remain there, and wUl 
exhibit the same phenomena. We may here add, that 

ns be almost infinitely small in comparison of NS, 
the line ns will be in such a position that if ^ a, s be 
drawn parallel to N c, S c, we shall have s a io s m 
the force of the pole N to the force of the pole S. 
And this is the true cause of that curious disposition of 
iron-filings when strewed round a magnet. Each frag- 
ment becomes a momentary magnet, and arranges itsekf 
in the true magnetic direction, and when so arranged, 
attracts the two adjoining fragments, and co-operates 
with the forces, which also arrange them. We throw 
this out to the ingenious mechanician as the foundation 
of a complete theory of the magnetical phenomena. 
When the filings are infinitely fine, the curves NcS 
have this property, that, drawing the tangent » c s, we 
always have sax sh force of N : force of S ; and 
thus we may approximate at pleasure to the law of mag. 
netic attraction and repulsion. The theory, of which 
an outline is given under Magnetism, is founded ou 
this principle, and applies with success to every pheno- 
menon yet observed. 

Now, to apply this theory to the point in band.— 
Let n s (fig. 2%) be a small compass needle, of which n 
is the north and s the south pole : let this needle he 
poised horizontally on the pin c d; and let ri d ho the 
position of the dipping needle. Take any long bar of 
common iron, and hold it upright, or nearly so, as re- 
presented by AB. The lower end B will repel the 
pole n and will attract the pole thus exhibiting the 
properties of a north pole of the bar A B. Keeping B 
in its place, turn the bar round B' as a centre, till it 
come into the position A' B' nearly parallel to tf y. 
You will observe the compass needle n s attract the end 
B' with either pole n or j, when B' h! is In the position 
B' a perpendicular to the direction n* sf of the dipping 
needle: and when the bar has come into the- position 
B' A', the upper end B' will show itself to be a south 
pole by attracting n and repelling s. This beautiful ex- 
periment was exhibited to the Royal Society in 1673 
by Mrs Hindshaw. 

' From this it appears, that the great magnet in the 
earth induces a momentary magnetism on ^oft Iron pre- 
cisely as a common magnet would do. Therefore (says 
Dr Gilbert) it induces permanent magnetism on magne- 
tisable ores of iron, such as loadstones, in the same man- 
ner as a great loadstone would do % and it afiects the 
magnetism already Imparted to a piece of tempered steel 
precisely as any other great magnet would. 
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Therefore the needle of the mariners compass in Variation, 
every part of the world arranges itself in the magnetic vr— ^ 

direction, so that if poised as a dipping needle should be, 
it will be a tangent to one of the curves N c S of fig. i . 

The horizontal needle being so poised as to be capable 
of playing only in a horizontal plane, will only arrange 
itself in the plane of the triangle N c S. That end of it 
which has the same magnetism with the . south pole S of 
the great magnet included in the earth will be turned 
towards its north pole N. Therefore what we call the 
north pole of a needle or magnet really has the magne- 
tism of the south pole of the great primitive magnet. 

If the line NS be called the axis, and N and S the 
poles of this great magnet, the plane of any one of 
these curves NcS will out the earth's surface in the 
circumference of a circle, great or small according as 
the plane does or does not pass tliruugh the centre of the 
earth. 

Dr Halley's first thought was, that the north pole of 
the great magnet or loadstone which was Included in the 
bowels of the earth was not far from Baffin's hay, and 
its south pole in the Indian ocean south-west from New 
Zealand. But he could not find any positions of these 
two poles which would give the needle that particular 
position which it was observed to assume in diflerent 
parts of the world ^ and he concluded that the great 
terrestrial loadstone had four irregular poles (a thing not 
unfrequent in natural loadstones, and easily producible at 
pleasure), two of which are stronger and two weaker. 

When the compass Is at a great distance from the two 
north poles, it is affected so as to be directed nearly in 
a plane passing through the strongest. But If we make 
it approach much more to the weakest, the greater vici- 
nity will compensate for the smaller absolute force of the 
weak pole, and occasion considerable Irregularities. The 
appearances are favourable to this opinion. If this be 
the real constitution of the great magnet, it is almost a 
desperate task to ascertain by computation what will be 
the position of the needle. Halley seems to have de- 
spaired : for he was both an elegant and a most expert 
mathematician, and it wpuld have cost him little trouble 
to ascertain the places of two poles only, and the di- 
rection which these would have given to the needle. 

But to say what would be its position when acted on by 
four poles, it was necessary to know the law by which 
the magnetic action varied by a variation of distance ; 
and even then, the computation would have been ex- 
ceedingly difficult. 

In order to account for the change of variation. Dr 
Halley supposes this internal magnet not to adhere to 
the external shell which we inhabit, but to form a nu- 
cleus or kernel detached from it on all sides, and to be 
so poised as to revolve freely round an axis, the position 
of which he liopes to discover by observation of the 
compass. Dr Halley imagined that the nucleus revol- 
ved from east to west round the same axis with the earth. 

Thus the poles of the magnet would change their po- 
sitions relatively to the earth's surface, and this would 
change the direction of the compass needle. 

The great Euler, whose delight it was always to en- 
gage in the most difficult mathematical researches and 
computations, undertook to ascertain the position of the 
needle in every part of the earth. His dissertation on 
this subject is to be seen in the 13th volume of the Me- 
moirs of the Royal Academy of Berlin, and is exceed- 
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TariftdoD. >ng beaotifal, aboanHiog lo those analytical tours d*- 
* adresse in which he surpassed all the world. He has 

reduced the computation to a wonderful simplicity. 

He found, however, that four poles would engage 
him in an analysis which would be excessively intricate, 
and has contented himself with computing for two on- 
ly f observing that this supposition agrees so well with 
observation, that it is highly probable that this is the 
real constitution of the terrestrial magnet, and that the 
coincidence would have been perfect if he had hit on 
the due positions of the two poles. He places one of 
them in lat. 76° north, and long. 96^ west from Tene- 
riffe. The south pole is placed in lat. 58^ south, and 
long. 1 58* west from Teneriffe. These are their situa- 
tions for 1757. — Mr Euler has annexed to his disserta- 
tion a chart of Halleyan curves suited to these assump- 
tions, and fitted to the year 1757. 

It must be acknowledged, that the general course of 
the variations according to this theory greatly resembles 
the real state of things ^ and we cannot but own our- 
selves highly indebted to this great mathematician for 
having made so fine a first attempt. He has improved 
it very considerably in another dissertation in the 22d 
volume of these memoirs. But there are still such great 
differences, that the theory is of no use to the naviga- 
tor, and it only serves as an excellent model for a far- 
ther prosecution of the subject. Since that time an- 
other large variation chart has been published, fitted to 
B late period j but the public has not sufficient infor- 
mation of the authorities or observations on which it is 
founded. 

The great object in all these charts is to facilitate the 
discovery of a ship’s longitude at sea. For the lines of 
variation being drawn on the chart, and the variation 
and the latitude being observed at sea, we have only to 
look on the chart Cor the intersection of the parallel of 
observed latitude and the Halleyan curve of observed 
variation. This lutersection must be the place of the 
ship. This being the purpose, the Halleyan lines are 
of great service j but they do not give us a ready con- 
ception of the direction of the needle. We have always 
to imagine a line drawn through the point, cutting the 
meridian in the angle corresponding to the Halleyan 
line. We should learn the general magnetic affections 
of the globe much better if a number of magnetic me- 
ridians were drawn. These are the intersections of the 
earth’s surface with planes passing through the magne- 
tv?al axis, cutting one another in angles of 5° or lo*. 
This would both show us the places of the magnetic 
poles much more clearly, and would, in every place, 
■how us at once the direction of the needle. In all those 
places where these magnetic curves touch the meridians, 
there is no variation j and the variation in every other 
place is the angle contained between these magnetic 
meridians and the true ones. 

The program of a work of this kind has been pub- 
ushed by a Mr Churchman, who appears to have en- 
gpd in the investigation with great zeal and consider- 
able opportunities. It is pretty certain that the north 
magnetic pole (or point, as Mr Churchman calls it) is 
aot tar removed from the stations given it by Halley 
and Euler j and there seems no doubt but that in the 
cowtnes between Hudson’s bay and the western coasts 
. of North America the needle will have every position 
with respect to the terrestrial meridian, so that the north 



end of B compass needle will even point doe Sooth in se- Tanatla 
veral places. Almost every thing that can be desired ^ 
in tliis inquiry would be obtained by a few well-chosen 
observations made in those regions. It would be of im- 
mense advantage to have the £ps ascertained with great 
precision. These would enable us to judge at what 
depth under the surface the pole is situated j for the 
well-informed mechanician, who wrill study seriously 
what we have said about the magnetical curves, will see 
that a compass needle, when compared with the great 
terrestrial magnet, is but as a particle of iron-filings 
compared to a very large artificial magnet. Therefore,^ 
from the position of the dipping needle, we may infer 
the place of the pole, if the law of magnetic action be 
given j and this law may be found by means of other 
experiments, which we could point out. See Magki- 
TISM, N° 80, et sea, 

Mr Churchman has adopted the opinion of only two 
poles. According to him, the north pole was (in 1800) 
in Lat. 58® N. and Long. 134° W. from Greenwich, 
very near Cape Fairweather , and the south pole lies m 
Lat. 58* S. and Long. 165® E. from Greenwich. He 
also imagines that the north pole has moved to the eswt- 
ward, on a parallel of latitude, about 65 since the be- 
ginning of the 19th century (from 1600), and conclndtt 
that it makes a revolution in 1096 yeare. The south- 
ern pole has moved less, and completes its revolution in 
2289 years. This motion he ascribes to some influence 
which he calls magnetic tideSy and which he seems 
consider as celestial. This he infers from the changes 0 
variation. He announces a physical theory on this sub- 
ject, which, he says, enables him to compute the varia- 
tion with precision for any time past or to come } an 
he even gives the process of trigonometrical 
tion illustrated by examples. But as tbi^s pubica io 
(entitled The Magnetic Atlas), published for the author, 
by Darton and Harvey, 1794, is only a 
expresses himself obscurely, and somewhat enigma i 
ly, respecting his theory. He speaks of the in 
— pole being greater than that of the other j an say^. 



will be parallel to the axis, will not be in the mi 
between the poles. This is true of a common , 
He must therefore abide by this supposition in Us 0 
consequences. The magnetic meridians must P 
passing through this axis, and therefore must h® cir 
on the surface of the earth. This is incompati *® 
the observations j nay, his charts are so in many P ’ 
particularly in the Pacific ocean, where the . 
by his chart are three times greater than wba * . 

observed. — His parallels of dip are still more i. 
from observation, and are incompatible wit P 
nomena that could be produced by a magne 
but two poles. His rules of computation are ® , 

ingly exceptionable. He has in lact but one . 
and that so particular, that the mode of comp 
will not apply to any other. This ].«, • 

taken notice of in the enunciation of his first pro ^ 
and the reader is made to Imagine that Ug of 

for computing the variation, whereas 
calculation are only running in a circle, -l u , 
computed for the poit of St Peter and Pau 
ebatka, by the rule, is ten times «jo- 

For our own part, we have little ho^s 0 
blcm ever being subjected to accurate calcula 
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YMUtion. believe, indeed, that there is a cosmical change going 
/ on in the earth which will produce a progressive change 
in the variation of the ne^le \ and we see none more 
likely than Dr Halley’s motion. There is nothing re- 
pugnant to our knowledge of the universe in the suppo- 
sition of a magnetic nucleus revolving within this earth ; 
and it is very easy to conceive a very simple motion of 
Tevolution, which shall produce the very motion of the 
sensible poles for which Mr Churchman contends. We 
need only suppose that the magnetical axis of this nu- 
cleus is not its axis of revolutipii. It may not even bi- 
sect that axis i and this circumstance will cause the two 
]K)les to have diSerent degrees of motion in relation to 
the shell which surrounds it. 

But this regular progress of the magnet within the 
«arth may produce very irregular motions of the com- 
pass needle, by the intervention of a third body suscep- 
tible of magnetism. The theory of which we have just 
given a hint comes here to our assistance. Suppose NS 
(fig. 3.) to represent the primitive magnet in the earth, 
and II « to be a stratum of iron ore susceptible of mag- 
netism. Also let n' s' be another small mass of a similar 
ore } and let their situations and magnitudes be such as 
is exhibited in the figure. The fact will be that n will 
be the north pole and s the south pole of the great stra- 
tum, and n' and s' will be the north and south poles of 
the small mass or loadstone. Any person may remove 
all doubts as to this, by making the experiment with a 
magnet NS, a piece of iron or soft tempered steel n s, 
and another piece n' sf. The well-informed and atten- 
tive reader will easily see, that by such interventions 
every conceivable anomaly may be produced. While 
the great magnet makes a revolution in any direction, 
the needle will change its position gradually, and with 
a certain regularity but it will depend entirely on the 
size, shape, and situation, of these intervening masses of 
magnetisable iron ore, whether the change of variation 
of the compass shall be such as the primitive magnet 
alone would have produced, or whether it shall be of a 
kind wholly diSerent. 

Now, that such intervening disturbances may exist, 
is past contradiction. We know that even on the film 
of earth which we inhabit, and with which only we are 
acquainted, there are extensive strata or otherwise dis- 
posed masses of iron ores in a state susceptible of magne- 
tism ^ and experiments made on bars of hard tempered 
steel, and on bits of such ores, assure us that the magne- 
tism is not induced on such bodies in a moment, but 
propagated gradually along the mass. — ^That such di- 
sturbances do actually exist, we have many relations. 
There are many instances on record of very extensive 
magnetic rocks, which affect the needle to very consi- 
derable, distances. The island of Elba in the Mediter- 
ranean is a very remarkable instance of this. The island 
of Caqnay also, on the west of Scotland, has rocks 
which afiect the needle at a great distance. 

A similar effect is observed near the Feme islands in 
the North sea j the compass has no determined direc- 
tion when brought on shore. Journ, des Sfavans^ 1679, 
P- 174 - 

In Hudson’s straits, in latitude 63°, the needle has 
hardly any polarity. Voyage to Hudson'' s Bay, 

Bouguer observed the same thing in Peru. Nay, we 
believe that almost all rocks, especially of whin pr 
trappe stone, contain iron in a proper state. 



All this refers only to the thin crust through which Variation, 
the human eye has occasionally penetrated. Of what ^ — v 
may be below we are ignorant *, but when we see ap- 
pearances, which tally so remarkably with what would 
be the effects of great masses of magnetical bodies, mo- 
difying the general and regularly progressive action of 
a primitive magnet, whose existence and motion is in- 
consistent with nothing that we know of this globe, this 
manner of accounting for the observed change of varia- 
tion has all the probability that we can desire. Nay, 
we apprehend that very considerable changes may bo 
produced in the direction of the compass needle, even 
without the supposition of any internal motion. If the 
great magnet resembles many loadstones we are ac- 
quainted with, having more than two poles, we know 
that these poles will act on each other, and gradually 
change each other’s force, and consequently the direc- 
tion of the compass. This process, to be sure, tends to 
a state of things which will change no more. — But tba 
period of human history, or of the history of the race 
of Adam, may make but a small part of the history 
of this globe 3 and therefore this objection is of little 
force. 

There can be no doubt of the operation of the gene- 
ral terrestrial magnetism on every thing susceptible of 
magnetic properties ^ and we cannot hesitate to ex- 
plain in this way many changes of magnetic direction 
which have been observed. Thus, in Italy, Father do 
la Torrd observed, that during a great eruption of Ve- 
suvius the variation was 16*^ in the morning, at noon it 
was 14^, and in the evening it was lo*’, and that it 
continued in that state till the lava grew so dark as no 
longer to be visible in the night j after which it slowljr 
increased to 13^) where it remained. Daniel Bernoulli 
found the needle changed its position 45' by an earth- 
quake. Professor Muller at Manbeim observed that the 
declination of the needle in that place was greatly af- 
fected by the earthquake in Calabria. Such streams of 
lava as flowed from Hecla in the last dreadful eruption 
must have made a transference of magnetic matter that 
would considerably affect tlie needle. But no observa- 
tions seem to have been made on the occasion ; for w« 
know that common ironstone, which has no effect ou 
the needle, will, by mere cementation with any inflam- 
mable substance, become magnetic. In this way Dr 
Knightsometimes made artificial loadstones.^But these 
are partial thln^, and not connected with ;tbe general 
change of variation now under consideration. 

We have said so much on this subject, .chiefly with 
the view of cautioning our readers against too sanguine 
expectations from any pretensions to the solution of this 
great problem. We may certainly gather from these 
observations, that even although the theory of the varia- 
tion should be completed, we must expect (by what 
we already know of magnetism in general) that the di- 
sturbances of the needle, by local causes intervening be- 
tween it and the great influence by which it is chiefly 
directed, may be so considerable as to affect the position 
of the compass needle in a very sensible manner : for we. 
know that the metallic substances in the bowels of the 
earth are in a state of continual change, and this to an 
, extent altogether unknown. 

There is another irregularity of the mariner’s needle 
that we have noticed under Magnetism, page 365, 
namely, the daily variation, ^bis was first observed 
3 U a fcgr 
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by Mr George Grabam in 1722 (Phllosopbical Trans- 
actions, 383.), and reported to the Royal Society of 
London. It usually moves (at least in Europe) to the 
westward from 8 morning till 2 P. M. and then gra- 
dually returns to its former situation. The diurnal va- 
riations are seldom less than 0° 5', and often much 
greater. Mr Graham mentions (Philosophical Trans- 
actions, N® 428.) some observations by a Captain 
Hume, in a voyage to America, where he found the 
variation greatest in the afternoon. This being a gene- 
ral phenomenon, has also attracted the attention of phi- 
losophers. The most detailed accounts of it to be met 
with are those of Mr Canton (see Magnetism), in 
Philosophical Transactions, vol. li. part i. p. 399, and 
those of Van Swinden, in his Treatise on Electricity 
and Magnetism. 

Mr Canton attempts to account for these changes of 
position, by observing that the forcb of a magnet is 
weakened by heat. A small magnet being placed near 
a compass needle, ENE from it, so as to make it de- 
flect 45° from the natural position, the magnet was co- 
vered with a brass vessel, into which hot water was 
poured. The needle gradually receded from the mag- 
net 45', and returned gradually to its place as the water 
cooled. This is confirmed by uniform experience. 

The parts of the earth to the eastward are first heat- 
ed in the morning, and therefore the force of the earth 
is weakened, and the needle is made to move to the 
westward. But as the sun warms the western side of 
the earth in the afternoon, the motion of the needle must 
take the contrary direction. This explanation, how- 
ever, does not account for" the prodigious diversity in 
the diurnal variation at different places, and is besides 
exposed to other very weighty objections. 

But, besides this regular diurnal variation, there is 
another, which is subjected to no rule. The aurora bo- 
realis is observed (in Europe) to disturb the needle ex- 
ceedingly, sometimes drawing it several degrees from 
its position. It is always observed to increase its de- 
viation from the meridian, that is, an aurora borealis 
makes the needle point more westerly. This distur- 
bance sometimes amounts to six or seven degrees, and 
is generally observed to be greatest when the aurora bo- 
realis is most remarkable. 

The observation of the connection of the polarity of 
the needle with the aurora borealis occurred to the late 
Professor Robinson in I759> ^ midshipman on 

board the Royal William in the river St Lawrence. 
The point of the heavens to which all the rays of light 
converged Was precisely that winch was opposite to the 
South end of the dipping needle. 

This is a very curious phenomenon, and we have not 
been able to find any connection ^between this meteor 
and the position of a magnetic needle. It is to be ob- 
served, that a needle of copper or wood, or any sub- 
stance except iron, is not affected. We long thought 
it an electric phenomenon, and that the needle was af- 
fected as ^ny other body balanced in the same man- 
ner would be 5 but a copper needle would then be af- 
fected. 

We see the needle frequently disturbed both from its 
general annual position, and from the change made on 
It by the diurnal variation. This is probably the gffect 
of auiora boreales which are invisible, either on nc- 



count of thick weather or daylight. Van Swinden safe, Vwiaiwa, 
he seldom or never failed to observe aurorae boreales ira- 
mediately after any anomalous motion of tlie needle*, 
and concluded that there had been one at the thne, 
diough he could not see it. Since no needle but a mag- 
netic one is affected by the aurora borealis, we may 
conclude that there is some natural connection between 
this meteor and magnetism. This should farther incite 
us to observe the circumstance above mentioned, viz. 
that the south end of the dipping needle points to that 
part of the heavens where the rays of the aurora appear 
to converge. We wish that this were dili^ntly ob- 
served in places which have very different variation and 
dip of the mariner's needle. 

Another species of variation of great important has 
lately been discovered. This arises from the action of 
the mass of the ship on the needle, and is found in some 
cases to amount to five degrees, so that when bearings 
are taken with the ship's head first on one side of the 
magnetic meridian, and then on the other, a differMce 
will be found of ten degrees. Anomalies arising from 
this source had been often observed, and had greatly 
perplexed nautical men : they were often attributed to 
the defects of the compass. Captain Flinders seems to 
have been the first who detected the true cause of these 
irregularities, by ascertaining that the mean variation 
taken with five different compasses at the binnacle, was 
4® 37' greater than at the booms. This subject, h^* 
ever, was first fully investigated and explained by 
Wiriiam Bain, a nautical gentleman, in a small tract 
published at Edinburgh in 1817. Mr Bain havi^ de- 
tected the effects of the local attraction of the ^ 
his own observations in i8n, has, by means 
principle, satisfactorily explained many facts reco 
by former navigators, which appeared hitherto **>*^^' 
cable. He shows, that in the short course from riy- 
mouth to Cape Finisterre, by neglecting J!*] 

traction, an error of 1 2 miles may be committed in « 
tude, and of 35 in longitude. In the course . 
John's Newfoundland to England, the -citot g 
same cause may amount to 64 miles in latitude, an 9 
in longitude. He observes also, that in beating to win 
ward, and tacking pretty often, all seamen ^*^^****!i 
cd, that every time the ship was put abou^ the wi 
came round some points wiAi the ship. Thw 
the wind, however, is merely apparent, and 
effect of the attraction of the ship upon the needle, 
the head is westerly, the north end of J ^ 

drawn half the difference westward ^ when ® 
easterly, it is drawn half the difference e^tward. 
has also shewn, that many of the irregularities 
to currents are tnily owing to this cause. The a ^ 
of the local variation caused by the ship 
on her construction, and in a merchant vessel 
cargo. It will therefore most probably vary m 
ent ships, and in the same ship, at different times. 

Bain thinks that it would be advisable for j,- 

chant vessel before she leaves the port, to 
observations made on some fixed object at a 
the precise amount of this local attraction? 
this is once known, she may steer her course artiou- 
greater confidence and seenHty. For IjUlg 

lars the reader may consult Mr Bain's ^||,e 

work, entitled, “ An Essay on the 
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Variation Compass.” Edinburgh, 1817. The discovery of this 
B species of variation well deserves to be regarded as an 
Varnish, important step in the improvement of navigation. 

‘ For the diurnal and this irregular varialon, consult 

the Dissertations of Celsius and of Hiorter, in the Me- 
moirs of Stockholm j Wargentin, Philosophical Trans- 
actions, vol. xlviii. ; Braun {Comment, Petropol, Novi, 
tom. V. vii. ix.)j Graham and Canton as above. 

VARIETY, a change, succession or difference, in 
the appearance or nature of things j in opposition to uni- 
formity. 

Variety, in Botany, is a change in some less essen- 
tial part or quality j as colour, size, pubescence or age. 
-—Externally j by the plaiting or interweaving of the 
branches — by bundling or uniting of several stalks into 
one broad flat one *, by the greater breadth or narrow- 
ness, or curling of leaves — by becoming awnless, or 
smooth, or hirsute. Internally •, by becoming mutila- 
ted in the corolla j or having one larger than ordinary 
—by luxuriancy, miihiplication, or fulness— by beco- 
ming proliferousj or crested— by bearing bulbs instead 
of seeds— or being viviparous. 

The usual causes of variation are, climate, soil, ex- 
posure, heat, cold, winds, culture. 

VARIOLA, the Smallpox. See Medicine, N® 
122 — 224. 

VARIX, in Medicine, the dilatation of a vein, ari- 
sing from the too great abundance or thickness of the 
blood. 

VARNISH, a clear Ihnpid fluid, capable of harden- 
ing without losing its transparency, used by painters, 
gilders, &c. to give a lustre to their works, to preserve 
them and defend them from the air. 

A coat of varnish ought to possess the following pro- 
perties : I. It must exclude (he action of the air be- 
cause wood and metals are varnished to defend them 
from decay and rust. 2. It most resist water 5 for 
otherwise the effect of the varnish could not be perma- 
nent. 3. It ought not to alter such colours as are in- 
tended to be preserved by this means. It is necessary 
therefore that a varnish should be easily extended or 
spread over the surface, without leaving pores or cavi- 
ties ; that it should not crack or scale *, and that it 
should resist water. Now resins are the only bodies that 
possess these properties. Resins consequently most be 
used as the bases of varnish. The question which of 
course presents itself must then be, how to dispose them 
for this use ? and for this purpose they must be dissol- 
Ted, as minutely divided as possible, and combined in 
such a manner that the imperfections of those which 
might be disposed to scale may be corrected by others. 

Resins may be dissolved by three agents, i. By fix- 
ed oil. 2. By volatile oil. 3. By alcolml. And ac- 
cordingly we have three kinds of varnish ; (he fat or 
oily varnish, essential varnish, and spirit varnish. Be- 
fore a resin is dissolved in a fixed oil, it is necessary to 
render the oil drying. For this purpose the oil is boiled 
with metallic oxides j in which operation the mucilage 
of the oil combines with the metal, while the oil itself 
unites with the oxygen of the oxide. To accelerate the 
drying of this varnish, it is necessary to add oil of tur- 
pentine. The essential varnishes consist of a solution df 
resin in oil of turpentine. The varnish being applied, 
the essential oil flies off, and leaves the resin, liiis is 
used only for paintings. When resins axe dissolved in 



alcohol, the varnish dries very speedily, and is subject Varniih.. 
to crack j but this fault is corrected by adding a small y— > 

quantity of turpentine to the mixture, which renders it 
brighter, and less brittle when dry. 

We shall now give the method of preparing a num- 
ber of varnishes for different purposes. 

A Varnish for Toilet-boxes, Cases, Fans, Sec.— Dis- 
solve two ounces of gum masticb and eight ounces of 
gum sandarach in a quart of alcohol •, then add four 
ounces of Venice turpentine. 

A Varnish for Wainscots, Cane-chairs^ Iron^chairSy 
Grates , — Dissolve in a quart of alcohol eight ounces of 
gum sandarach, two ounces of seed lac, four ounces of 
rosin ^ then add six ounces of Venice turpentine. If 
the varnish is wished to produce a red colour, more of 
the lac and less of sandarach should be used, and a lit- 
tle drafron*s blood should be added. This varnish is so* 
thick that two layers of it are equal to four or five of 
another. 

A Varnish JorFiddles,and other Musical Instruments, 

— Put four ounces of gum sandarach, two ounces of 
lac,, two ounces of guro^ masticb, an ounce of gum 
elemi, into a quart of alcohol, and hang them over a 
slow fire till they are dissolved •, then add two ounces of 
tnrpentine. 

Varnish in order to employ' Vermihon for painting 
Eympages,„.jyUso\vt in a quart of alcohol six ouuoes 
of sandarach, three ounces of gum lac, and four ounces 
of rosin ; afterwards add six ounces of the cheapest 
kind of turpentine •, mix with it a proper quantity of 
vermilion when it is to be used. 

Gold-coloured FbrwiVA.— Pound separately fourouncea 
of stick lac, four ounces of gamboge, four ounces of 
dragon's blood,, four ounces of anotta, and one qunce of 
saffron : pot each of them separately into a quart of al- 
cohol, and expose them for five days in a narrow- 
mouthed bottle to the sun, or keep them during that 
time in a very warm room, shaking them every now and* 
then to hasten the solution. When they arc all melted, 
mix them together. More or less of each of these in- 
gredients will give the different tints of gold according 
as they are cor^ined. In order to mal«e silver imitate 
gold exactly when covered with this vramish, the quan- 
tity of ingredients most'be somewhat greater. The me- 
thod of gilding silver-leaf, &c. with this varnish is as 
follows : The silver-leaf being fixed on the subject, io 
tbe same manner as gold-leaf, by the interposition of 
proper glutinous matters, tbe varnish is spread upon tbe 
piece with a brush or pencil. The first coat being dry, 
tbe piece is again and agaiu washed over with the var- 
nish till tbe colour appears sufficiently deep. What is 
called gilt leather, and many picture frames, have no* 
other than this counterfeit gilding. Washing them with 
a little rectified spirit of wine affords a proofof this^ the- 
spirit dissolving tiie varnisb, and leaving the silver-leaf 
of its own whiteness. For plain frames, thick tinfoil 
may be used instead of silver. Tbe tin-leaf, fixed oa 
tbe piece with glue, is to be burnished, then polished 
with emery ant a fine linen cloth, and afterwards with 
potty applied in the same manner: being then lacquer* 
ed over with tbe vamisb five or six times, it looks very 
nearly like burnished gold. The same varnish, made 
with a less proportion of the colouring materials, is ap- 
plied also on works of brass } both for heightening the 
colour ef the-metal to a resemblanee <with4bat efgeld, 

4 and 
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Tarnish.' aad for preserving it from being tarnisbed. or corroded 
* ' "v the air. 

• ’Oi 7 V urnisJtes.— Gum copal and amber arc the sub- 
- stances principally employed in oil varnishes j they pos- 
sess the properties necessary for varnishes, solidity and 
transparency,— The copal being vrhitest, is used for 
varnishing light, the amber for dark, colours. It is best 
to dissolve them beforo mixing them with the oil, be- 
cause by this means they arc in less danger of being 
scorched, and at the same time the varnish is more beau- 
tiful. They should be melted in a pot on the fire 5 
tJiey are in a proper state for receiving the oil when 
they give no resistance to the iron spatula, and when 
they run oflf from it drop by drop. The oil employed 
should be a drying oil, and perfectly free from grease. 
It should be poured into the copal or amber by little 
and little, constantly stirring the ingredients at the 
same time with the spatula. When the oil is well 
mixed with the copal or amber, take it off the fire 5 and 
when it is pretty cool, pour in a greater quantity of the 
essence of turpentine than the oil that was used. After 
the varnish is made, it should be passed through a linen 
doth. Oil varnishes become thick by keeping; but 
when they are to be used, it is only necessary to ^ur in 
a little essence of turpentine, and to put them for a lit- 
tle on the fire. The turpentine is necessary in oil var- 
nishes to make them dry properly ; generally twice ns 
much of it IS used as of oil, Liess is necessary in sum- 
mer than in winter. - Toe much oil. hinders the varnish 
from drying ; but when too little is used, it cracks and 
does not spread properly. Weahall subjoin the most 
useful oil varnishes : 

White Copal Varnish — On i6 ounces of melted co- 
pal pour four, six, or eight ounces of linseed oil, boiled 
and quite frw from grease. When they are well mixed, 
take them off the fire (not forgetting to stir them pro- 
perly) ; and when pretty cool, pour in t 6 ounces of 
the essence of Venice turpentine. Pass the rarnisb 

• through a cloth — ^mber varnish is made in the same 
, way, 

. B/oc* ’Garnish for Coaches andlronJFork. Thisvai- 

msb IS composed of bitumen of Palestine, rosin, and am- 
her, melted separately, and afterwards mixed : the oil 
IS then adde^ and afterwards the turpentine, as direct- 
ed above. The usual proportions are, 12 ounces of 
amber, two ounces of rosin, two ounces of bitumen, six 

• ot oil, and 12 of the essence of turpentine Golden- 

' »"• 

_ EssentuU OU Farnuhes.— The only essential oil var- 

’araisbes should be 
white, light, and quite transparent, which will preserve 
the colours without giving them any disagreeable tint! 
t!thnnf possible to take them off the picture 

mast” k •ojofing it. They are usually made of gum 
U‘l oU The “’Setbe’! in some esfeu- 

liwed t„ J'’®. ;"“***’.'* through a cloth, and al- 

“>0 picture. 

ga/t, a{d tt dilToT^T 2! r,r Tn”[h«'""l •f'™; 
!TuTh.“ on the'gbl! wiU. 
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should be kept in a vessel quite clean and-dry. When Vmjii, 
used, tbey should be lifted lightly with a brush, tod 
spread upon a ground altogether free from dirt and 
moisture. The substance, after being varnished, should 
be exposed to the beat of the sun, or placed in a warm 
room covered -with a glass case, to keep out all filth. 

Oil varnishes require more heat than alcohol varoishei. 

The varnish should be . put on very quickly, making 
great strokes with the pencil or brush, taking care that 
these strokes never cross one another; it should be spread 
equally, and never thicker than a leaf of paper; ase* 
coud coat should never be put on till the first is quite 
dry. If the varnish, after being put on, becomes dull 
and uneven, it must be taken off entirely, and new var* 
uish put on. 

When wainscot h to be varnished, it is first painted 
of a wooden colour. This colour is made by infusing ia 
water either red or yellow ochre (according to the co- 
lour wished for), terra ombria (a kind of ochre) and 
white lead ; into this as much as necessary is pot of 
parchment paste. Two thin coats of this are to be put 
on, and, alter they are quite dry, the varnish. 

Varnishes are polished with pumice-stone and tripoli 
earth. The pumice-stone most be reduced to an impal- 
pable powder, and put upon a piece of serge moistened 
with water ; with this the varnished substance is to bt 
rubbed lightly and equally. The tripoli must also bo 
reduced to a very fine powder, and put upon a clean 
woollen cloth moistened with olive oil, with which the 
polishing is to be performed. The varnish is then to bo 
wiped with soft linen, and, when quite dry, cleaned 
with starch or Spanish white, and rubbed with the palm 
of the band or with a linen cloth. 

To recover colours or varnish, and to take off the 
dirt and filth which may adhere to them, a ky 
made of potash «nd the ashes of lees of wine. Take 48 
ounces of potash, and 1 6 of the above-mentioned ashes, 
and put them into six quarts of water, and the ley is 
made : instead of the ashes an equal quantity of potash 
would probably do as well. To clean dirty coloun, 
dilute some of this ley with four times its quantity of 
water, and rub the pictnre with it ; then wash it with 
river water ; and when dry, give it a coat or two of 
varnish. In order to take off a varnish, wash it with 
the above-mentioned ley, t[ien with water, and then lift 
it off the substance on which it was with any iron in- 
strument.— We shall finish this article with a descrip* 
tion of the famous Chinese varnish. 

The Chinese varnish is not a composition, but a resm 
which exudes from a tree called in China tsi-chUf “ va^ 
nisli tree.” This tree grows in several provinces of tbs 
southern parts of China. The Chinese take the follow- 
ing method of propagating this treee ; In spring tbet 
choose a vigorous shoot about a foot in length, which 
proceeds immediately from the trunk ; and coat over 
the lower part, by which it adheres to the tree, with a 
kind^f yellow earth, at least three inches in thickness. 
This coat is caTcfully covered with a mat, to defend it 



This coat is caTcfully ...... - . — j — 

from rain and the injuries of the air. Towards the a^ 
tumnal equinox they detach a little of the earth, to ob- 
serve in what condition the small roots are, which begw 
to spring forth from the shoot. If they find that tbs 
L* I .1 /.ntour. 



orusn. “ J 10 spring lorth irom the shoot. It they nno 

Varnishes before thev u u .... filaments which compose them are of a reddish colour* 

A^t from dust, which would annM carefully they judge it is time to make an amputation ; but they 

’ r “■'"i «“«> they defer it if the rooU are white, beeJe this colour sbo^^ 
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▼ftrniih. that they are yet too tender: they then close u{> the 
^ coat again, and wait till the spring following. ^ When 
the shoot is separated from the trunk of the tree, it is put 
into the earth *, but in whatever season it is planted, 
whether in spring or autumn, great care must be taken 
to put plenty of cinders into the hole prepared for it 5 
without this precaution the ants would destroy the yet 
tender roots, or at least deprive them of all their mois- 
ture, and cause them to decay. 

Tlie Chioese do not procure varnish from the tsi-chu 
until its trunk is nearly five inches in diameter, which 
size it seldom attains to before seven or eight years. 
Varnish extracted from a tree smaller or of less age 
would not have the same body and splendour. This li- 
^or distils only in the night time, and during the sum- 
mer season. To cause the gum to flow, they make seve- 
ral rows of incisions round the trunk, the number of 
which is proportioned to the vigour of the tree. The 
first row is seven inches from the earth, and the rest are 
at the same distance one from the other, and continue 
to the top of the trunk, and even sometimes on the 
boughs which are of sufficient strength and size. The 
Chinese use a crooked iron for making these incisions, 
which must run a little obliquely, and be equal in depth 
to the thickness of the bark; they make them with one 
band, and with the other hold a shell, the edges of which 
they insert into the opening, where it remains without 
any support. These incisions are made towards evening, 
and next morning they collect the varnish which has 
fallen into the shells ; the following evening they are 
again inserted, and this operation is continued until the 
end of summer. A thousand trees yield almost io one 
night 20 pounds of varnish. 

While the varnish distils, it exhales a malignant va- 
pour, the bad effects of which can only be prevented by 
preservatives and great precaution. The merchant who 
employs the workmen is obliged to keep by him a large 
vase filled with rape-oil, in which a certain quantity of 
tiiose fleshy filaments have been boiled that are found in 
bog’s lard, and which do not melt. When the work- 
men are going to fix the shells to the trees, they carry 
some of this oil along with them, and rub their face and 
hands with it, which they do with greater care when 
they collect in the morning the varnish that has distilled 
during night. After eating, they wash their whole bo- 
dies with warm water, in which the bark of the chesnut 
tree, fir wood, crystallized saltpetre, and some other 
drugs, have been boiled. When they are at work near 
the trees, they put upon tbeir beads a small cloth bag 
in which there are two holes, and cover the fore part of 
their bodies with a kind of apron made of doe-skin, 
which is suspended from their necks with strings, and 
tied round them with a girdle. They also wear boots, 
and have coverings on their anus, made of the same 
kind of skin. The labourer \yho should attempt to col> 
lect varnish without using this precaution, would soon 
be punished for his rashness, and the most dreadful ef- 
fects would ensue. The disorder shows itself by tetters, 
which become of a bright red colour, and spread in a 
very short time ; the body afterwards swells, and the 
skin bursts and appears covered with an universal lepro- 
sy. The unhappy wretch could not long endure the ex- 
cruciating pain which he feels, did he not find a speedy 
remedy in those preservatives which are used against 
the malignant and^ noxious exhalations of the varnish* 



The season of collecting varnish beingended, themer- Vaniiih. 
chants put it into small casks closely stopped. A pound ' — 
of it newly made costs him about one shilling and eight 
pence sterling ; but be gains cent, per cent, upon It, 
and sometimes more, according to the distance of the 
place to which he transports it. 

Besides the lustre and beauty which that varnish gives 
to many of the Chinese manufactures, it has also the 
property of preserving the wood upon which it is 
laid, especially if no other matter be mixed wkh it. 

It prevents it from being hurt either by dampness or 
worms. 

Every workman has a particular art and method of 
using the varnish. This work requires not only much 
skill and dexterity, but also great attention, to observe 
the proper degree of fluidity which the gum ought to 
have, as it must be neither too thick nor too liquid when 
it is laid on. Patience above all is necessary in those who 
wish to succeed. To be properly varnished, a work must 
be done at leisure ; and the whole summer is scarcely 
sufficient to bring it to perfection. It is therefore rare 
to see any of those cabinets which are imported to us 
from Canton so beautiful and durable as those manu- 
factured in Japan, Tong-king, and Nang-king, the 
capital of the province of Kiang-nan : not that the 
artists do not employ the same varnish ; but as they 
work for Europeans, who are more easily pleased, they 
do not take the trouble of giving the pieces which 
come from their hands all the polish they are capable of 
receiving. 

There are two methods of laying on the varnish; 
the simplest- is, when it is immediately laid on the wood. 

The work is first polished, and then daubed over with 
a kind of oil which the Chinese call tong-yeov. When 
this oil is dry, it receives two or three coats of varnish; 
which remain so transparent, that all the shades and 
veins of the wood may be seen through them. If the 
artist Is desirous of entirely concealing the substance on 
which they are laid, nothing is necessary but to add a 
few more coats; these give the work a shining surface, . 
the smoothness of which equals that of the most beautiful 
ice. When the work is dry, various figures are painted 
upon it in gold and silver, such as flowers, birds, trees,^ . 
temples, dragons, 8ec. A new coat of varnish is then 
sometimes laid over these figures, which preserves them, 
and adds much to their splendour. The second method 
requires more preparation. The Chinese workmen fix 
to the wood by means of glue a kind of pasteboard, com- 
posed of paper, hemp, lime, and other ingredients, well 
beaten that the varnish may incorporate with them. Of 
this they make a ground perfectly smooth and solid, over 
which the varnish is laid in thin coats, that are left to < 
dry one after the other. 

It often happens, that the lustre of varnished tables 
and other pieces of furniture is insensibly destroyed by 
tea and warm liquors. “ The secret of restoring to var- 
nish its shining black colour (says a Chinese author) is 
to expose it for one night to a white hoar-frost, or to 
cover it some time with snow.” For a method of imi- 
tating Chinese varnish^ see Turning. 

Varnish also signifies a sort of shining coat, where- 
with potters-ware, delft-ware, china-ware, &c. are co- 
vered, which gives them a smoothness and lustre. Melt-^ 
ed lead is generally used for the first, and smalt for the 
second. See Glazing. 

Varnish,., 
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Tandsli, 

Varro. 

* y ■■ 



Varnish, amoog medalists, signifies the colonn an- 
tigue medals have acquired in the earth. 

^ The beauty which nature alone is able to give to me- 
dals, and art has never yet attained to conoterfeit, en- 
hances the value of them : that is, the colour which 
certain soils in which they have a long time lain tinges 
the metals withal : some of which are blue, almost as 
beautiful as the turqaoise ^ others with an inimitable 
vermilion colour^ others with a certain shining polished 
brown, vastly finer than Brasil figures. The most usual 
varnish is a beautiful green, which bangs to the finest 
strokes without efiacing th. m, more accurately than the 
finest enamel does on metals. No metal but brass is 
susceptible of this ^ for the green rust that gathers on 
silver always spoils it, and it must be got off with vine- 
gar or lemon juice. 

Falsifiers of medals have a false or modem varnish, 
which they use on their counterfeits, to give them the 
appearance or air of being antique. But this may be 
discovered by its softness. 

VARRO, Marcus Terentius, the most learned of 
all the Romans, was bom 28 years B. C. He was a 
senator of the first distinction, both for birth and merit y 
and bore many great offices. He was an intimate 
friend of Cicero ; and this friendship was confirmed and 
immortalized by a mutual dedication of their learned 
works to each other. Thus Cicero dedicated bis Aca- 
demic Qnestions to Varro j and Varro dedicated his 
treatise on the Latin tongue to Cicero. In the civil 
wars he was zealously attached to Fompey j but after 
his defeat soon submitted to Caesar, who was reconciled 
to him. Afterwards be fipplied his whole time to let- 
ters, and bad the charge of the Greek and Latin libra- 
ries at Rome. He was above 70 when Antony proscri- 
bed him ) however, he found means to escape and save 
his life, though he could not save some of his works and 
bis library from being plundered by the soldiers. After 
this storm was over, he pursued his studies as usual 5 and 
Fliny relates, that be continued to study and to write 
when he was 88 years of age. He was 80 when be 
wrote his three bo^ De re Rusttca, which are still ex- 
tant. Five of his books De Itngita Latina^ which be 
addressed to Ciccnro, are all extant. There remain, too, 
divers fragments of his works, particularly of his Menip- 
paan Satires, which are medleys of prose and verse 5 and 
Scaliger has collected some of his epigrams from among 
the Catalecta Vtrgiliu His books De lingua Latina^ and 
DefvRustica, were printed with the notes of Joseph 
Scahger, Tumebus, and Victorius, by Henry Stephens 
at Paris, 1573, in 8vo, and have been published sepa- 
rately since among the Auciores de lingua Latina, and 
the Auctores de re Rustica, 



there was another Varro of antiquity called Atac 
nu 8 , a poet, who was born about 10 years after tlie firs 
at a small town near Narbonne. His chief works wer 
A iM>em on the war with the Sequani, a people of Gao 
and the Astronomies, that went under the name of Fla 
•ciades the grammarian. But the Argonautics, in foi 

greatest reputatior 
and though indeed nothing bnt a trenslatien Ap«lh 

rSt::. 

,1 belonging to tl 

auider the 4Lt order, Aspcrxjolut. See Botant Indt 
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VASCULAR, something consisting of diveraveadt, 
as arteries, veins, &c. | 

VASE, a term frequently used for ancient veiieh 
dug from under ground, or otherwise found, and pre* '**^ 
served in the cabinets of the corions. In architectue, 
the appellation vase is also given to those omaoiento 
placed on comicbes, fochles, or pedestab, repceseidng 
the vessels of the ancients, particularly those used in sa- 
crifice, as iocense-pots, flower-pots, &c. See Pear- 
LJND‘Fase, 

VASSAL, in our ancient customs, signified a tenant 
or feudatory ^ or person who vowed fidelity and boma^ 
to a lord, on account of some land, &x. held of bun m 
fee ; also a slave or servant, and especially a domestic 
of a prince.-— Piirmf/itf is said to be guast inferior so- 
ciut ,* as be is inferior to his roaster, and must serre 
him ^ and yet be is in a manner his companion, becaose 
each of them is obliged to the other. See F£Odal S ystem. 

VATICAN, a magnificent palace of the pope in 
Rome, which is said to consist of several thousand wnu: 
but the parts of it most admired are the grand stairc^ 
the pope's apartment, and especially the library, which 
is one of the richest in the world, both in printed boob 
and manuscripts. 

VAUBAN, Sebastian le Frestre, Seigkeor 
DE, marshal of France, and the greatest engineer tbit 
country ever produced, was bom in 1633. He displa5- 
ed his knowledge of fortification in the course of many 
sieges, and his services were rewarded with the first nu* 
lilary honours. He was made governor of Lisle m 
1668, commissary general of the fortifications of I ran« 
in 1678, governor of the maritime parts of Handeis in 
1689, and a marshal of France in 1703. He die m 
1 707, after having brought the arts of attacking an 
defeudiog fortified places to a degree ol perfection 
known before. His writings on these subjects are i 
great esteem. „ 

VAUCLUSE,adepartmentinthe8ootli-eastofIran«, 

lying between the eastern side of the Rlione, an ® 
branches of the Alps. The soil is various, in the norm 
chiefly calcareous, in the west sandy, and in other par 
covered with flinty pebbles. Agriculture is in a ^ 
rude state, the corn raised is not sufficient for ® ^ 
consumption, and leguminous plants do not ^ / 

The climate admits of the vine, the olive, and tbe na 
berry, hot none of them are cultivated with any 
of spirit. There are mines of coal, but of a * 
tremely sulphurous. The manufactures are tn g* 

Tbe exient of this department is 234,560 hectares, a 
the population in 1817 was 205,832. Avignon is 
chief town. . * 

VAUDOIS, Valdenses, or Waldenses, in 
clesiastical history, a name given to a sect 0 
mers, who made their first appearance about t e ) 

1160. 

The origin of this famous sect, according $ . 

sheim, was as follows : Feter, an 
Lyons, surnamed Valdensis, or Valtdisius from a 
Waldum, a town in the marqiiisate of Lyons, being 
tremely zealous for the advancement of true piety 
Christian knowledge, employed a certain priest ca 
Stephanus de Evisa, about the year 1160, m trans 
from Latin into French the four Gospels, wit 0 
books of Holy Scripture, aud the niost remarka e 
tences of the ancient doctors, which 



Digitized by 



Google 




XJ B I [ 529 ] V E E 



VftndoU esteemed 5 n this century. But no sooner bail he perused 
U these tacred books with a proper degree of attention, 
Ubiquita- than he perceived that the religion which was now 
. ****”*• . taught in the Roman church, differed totally from that 
’ which was originally inculcated by Christ and his apo- 
stles. Struck with this glaring contradiction between 
the doctrines of the pontiffs and the truths of the Gos- 
pel, and animated with zeal, he abllSdoned his mercan- 
tile vocation, distributed his riches among the poor 
^whence the Waldenses were called poor men ^ Lyons)^ 
and forming an association with other pious men, who 
had adopted his sentiments and turn of devotion, he be- 
gan in the year 1180 to assume the quality of a public 
teacher, and to instruct the multitude in the doctrines 
and precepts of Christianity. 

Soon after Peter had assumed the exercise of his mi- 
nistry, the archbishop of Lyons, and the other rulers of 
the church in that province, vigorously opposed him. 
However, their opposition was unsnccessful j for the 
purity and simplicity of that religion which these good 
men taught, the spotless innocence that shone for^ in 
their lives and actions, and the noble contempt of riches 
and honours, which was conspicuous in the f^hole of their 
conduct and conversation, appeared so engaging to all 
such as had any sense of true piety, that the number of 
their followers daily increased.— -They accordingly for- 
med religious assemblies, first in France, arid after- 
wards in Lombardy, from whence they propagated their 
sect throughout the other provinces of Europe with in- 
•redible rapidity, and with such invincible fortitude, 
that neither fire, nor sword, nor the most cruel inven< 
tioDS of merciless persecution, could damp their zeal, or 
entirely ruin their cause. 

VAULT, in Architecture^ an arched roof, so contriv- 
ed that the stones which form it sustain each other. 

Vaults are on many occasions to be preferred to sof- 
fits or flat ceilings, as they give a greater height and 
elevation, and are besides more firm and durable. 
VAYER. See Mothe, 

VAYVODE, or Vaivode. See Waywode. 

UBES, St, a sea-port town of Portugal, in the pro- 
vince of Estremadura, seated on a bay of the Atlantic 
ocean, 21 miles south ofLbbon. It stands on an emi- 
nence, with a very strong castle built on a rock. The 
soil around is fertile in com, wine, and fruits ; and it is 
furnished with good fish from the sea, and a small lake 
in the neighbourhood. Here great quantities of fine 
salt are made, which is carried to the American plan- 
tations. E. Long. 8. 54. N. Lat. 38. 22. 

UBIQUITARIANS, formed from ubique, “ every- 
where,’* in ecclesiastical history, a sect of Lutherans 
which rose and spread itself in Germany \ and whose 
distinguishing doctrine was, that the body of Jesus Christ 
is everywhere, or in every place. 

Brentius, one of the earliest reformers, is said to have 
first broached this error, in i ^60. Luther himself, in 
his controversy with Zuinglins, had thrown out some 
Unguarded expressions, that seemed to imply a belief of 
the omnipresence of the body of Christ ; but be became 
sensible afier wards, that this opinion was attended with 
great difficulties, and particularly that it ought not to 
M made use of as a proof of Christ’s corporal presence 
in the encharist. However, after the death of Luther, 
this absurd hypothesis was renewed, and dressed up in 
41 specious and plausible form by Brentius, Chemni- 
VoL. XX. Part II. t 



tius, and Andraeas, wbo maintained the comrounica- LVquita- 
tion of the properties of Christ’s divinity to his human riank 

nature. It is indeed obvious, that every Lutheran who H 
believes the doctrine of consubstantiation (see Supper 

the Lord), whatever he may pretend, must be an 
Ubiquitarian. 

UBIQUITY, Omnipresence 5 an attribute of the 
Deity, whereby he is always intimately present to all 
things ; gives the esse to all things ^ knows, preserves, 
and does ail in all things. 

UDDER, in comparative anatomy, that part in 
brutes wherein the milk is prepared, answering to the 
mammae or breasts in women. See Anatomy, Com- 
parative. 

VEDAS, the sacred books of the Hindoos, believed 
to be revealed by God, and called immortal, I'bey are 
considered as the fountain of all knowledge human and 
divine, and are four in number) of which we have the 
following account in the first volume of the Asiatic Re- 
searches: the consists of five sections ) the Ya^ 

jurveda of eighty-six : the Samaveda of a thousand *, and 
the ACharvaveda of nine) with eleven hundred sac^Aa's, 
or branches, in various divisions and subdivisions. The 
Vedas in truth are infinite) but have been long reduced 
to this number and older ) the principal part of them is 
that which explains the duties of man in a methodical 
arrangement ) and in the fourth is a system of divine 
ordinances. 

From these are reduced the four Vpavedas, the first of 
which was delivered to mankind by Brahma, Indra, 
DhanwaNTARI, and five other deities ) and comprises 
the theory of disorders and medicines, with the prac- 
tical methods of curing diseases. 

The second consists of music, invented for the pur- 
pose of raising the mind by devotion to the felicity of 
the Divine nature ) the third treats of the fabrication 
and use of arms ) and the fourth of sirty-four mechani- 
cal arts. Of however little value we may esteem the 
mechanical arts of the Hindoos, and however despicable 
their theological system may really be, the Upaveda, 
which treats of diseases and the method of curing them, 
surely deserves to be studied by every European physi- 
cian practising in India. There are indeed a great 
number of medical books in the Shanscrit language 
worthy of attention ) for though the theories of their 
authors may be groundless and whimsical, they contain 
the names and deicriptions of many Indian plants and 
minerals, with their uses, discovered by experience, in 
the cure of diseases. 

VEDETTE, in War, a centinel on horseback, with 
his horse’s bead towards the place whence any danger is 
to be feared, and his carabine advanced, with the butt- 
end against his right thigh. When the army has en- 
camped, there are vedettes posted at all the avenues, 
and on all the rising grounds, to watch for its security. 

To VEER and Haul, to pull a rope tight, by draw- 
ing it in and slackening it alternately, till the body to 
which it is applied acquires an additional motion, like 
the increased vibrations of a pendulum, so that the rope 
is straitened to a greater tension with more facility and 
dispatch. This method is particularly used in hauling 
the bowlines. 

The wind is said to veer and haul when it alters its 
direction, and becomes more or less fair. Thus it is 
said to veer all and to haul forward. 

3 X Veer, 
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VebR| Ter-Veer, anciently Camp-Veer^ a town nf 
Zealand in tbe United Provinces, standing at the mouth 
of the East Schelde, about four miles from Middle- 
burgh, and eight from Flushing. Veer, in Dutch, sig- 
nifies a passage or ferry over an arm of the sea or a 
river j and as there was once a ferry here over the 
Schelde to the village of Compen, on the island of 
North Beveland, the town thereby got tbe name of 
Peer, Camp-Veer ^ and Ter~Vfier, It is well fortified, 
and formerly enjoyed a good trade, especially to Scot- 
land } tbe natives enjoying particular privileges here. 
The harbour is very good, and the arsenal tbe best fur- 
nished in tbe world. Hence tbe Veres, anciently earls 
of Oxford, are said to have derived both their origin 
and name. 

VEERING, or Wearing, the operation by which 
a ship, in changing her course from one board to the 
other, tnms ber stem to windward. Hence it is used 
in Opposition to Tacking, wherein tbe bead is turned to 
the wind and tbe stern to leeward. See Seamanship. 

VEGA, Lopez de, a celebrated Spanish poet. He 
was tbe son of Felix de Vega and Francisco Fernandez, 
who were both descended from honourable families, and 
lived in the neighbourhood of Madrid. Our poet was 
born in that city on tbe 25th of November 1562. Ho 
Was, according to his own expression, a poet from bis 
cradle; and beginning to make verses before he had 
learned to write, he used to bribe his elder scboobfel- 
lows with part of bis breakfast, to commit to paper the 
lines he had composed. Having lost his father while ho 
was yet still a child, be engaged in a frolic very natural 
to a lively boy, and wandered with another lad to vari- 
ous parts of Spain, till, having spent their money, and 
being conduct^ before a magistrate at Segovia for of- 
fering to sell a few trinket^ they were sent home again 
to Madrid. Soon after this adventure, our young poet 
was taken under the protection of Geronimo Manrique, 
bishop of Avila, ai^ began to distinguish himself by his 
dramatic compositions, which were received with great 
applause by the public, though their author bad not yet 
completed his education : for, after this period, be be- 
came a member of the university of Alcala, where he 



some DuUh vessels, his virtues were celebrated 
afflicted poet, whose heart was peculiarly alive to ef cry YcscuUi 
generous affection. ARer the ill success of tbe Armada, 
tbe disconsolate Lopez de Vega retumed to Madrid, 
and became secreta^ to tbe marqois of Malyica, Is 
whom he has address^ a grateful sennet. From tbi 
service of this patron be passed into tbe bonsebsld sf tbi 
count of Lemoe, wuom be celebrates as an uumtabls 
poet. He wns once more induced to quit bis attcadisss 
on tbe great, for the more inviting comforts of s llls^ 
ried life. His second choice was Juana de Gaardio, sf 
noble birth aud singular beauty. By this lady be had 
two children, a son who died in bis infancy, and a 
daughter named Felidama^ who survived her father. 

The death of bis little boy is said to have baste^tbat 
of bis wife, whom he had tbe misfortune to lose io shoot 
seven years after his marriage. Having new expsri* 
enoed tbe precarioosneas of ail banian eajoysNaU, bi 
devoted himself to a religious life, aad faUyied all tM 
duties of it with tbe roost exemplaiy piety : s^ cssti^ 
nuin^ to produce an astonishing variety of poetical ce» 
positions. His talents and virtues procured bin msay 
unsolicited honours. Pope Urban VllL ^t ^ 
cross of Malta, with the title of Doctor in Divinity, 
and appointed him to a place of profit in the 
Chamber ; favours for which he expressed his grttitam 
by dedicating his Corona Tragica (a long poem on «• 
fate of Mary queen of Scots) to that liberal pootiC la 
his 73d year be fWt the approaches of death, and » 
pared himself for it with the utmost composure and d^ 
votioa. His last hours were attended by many of hj> 
intimate friends, and particalariy his chief patron tbs 
duke of Seifsa, whom he had made his execatsr; 
him tbe care of his daogbtsr Feliciana, and of 
ous manuscripts. The raaooer ia which he took lem 
of those he loved was most teoder aad aicctiag. 
said to his disciple and biographer Moulalvan, Ts» 
true fame consisted io being good : and that be 
willingly exchange all the applauses be had 
add a single deed of virtue to the actions^ of biS We. 
Having given bis dying benediction to bis 
and performed the last ceremonies of bis religwa, to 



devoted Wmself fw four years to the study of pbilo- . expired on tbe 25th of August 1635. 



Sophy. He was then engaged as secretary to the duke 
of Alva, and wrote his Arcadia in compliment to that 
patron : who is frequently mentioned in bis occasional 
poems. He quitted that employmeot on his marriage 
with Isabel de Urbina, a lady (says bis friend and bio- 
grapher Perez de Montalvan) bMutifbl without arti- 
fice, and virtuous without affectation. His domestic 
^ppiness was soon iotemipted by a paiofol incident : 
Having written some lively verses in ridicule of a person 
who had Uken some injurious freedom with his charmc 
Icr, he received a challenge in consequence of his wit ; 
and happening, m the duel which ensued, to give his 
advti^nr a ^ngerous wound, he was obliged to fly 
from his family, and shelter himself in Valencia. He 
ros.dcd there a considerable lime; but connubial affec 
Uon recalled him to Madrid. His wife died io tbe year 
•f bis return. His afflictioo at this event led him to re- 
l.nqoi.j, hiv f.voanie studies, and embark on board the 

Eoiiland. He had a brother who served hi that fleet as 

e 



VEGETABLE Physiology.— Uod« the srt^ 
Botany, and also under Plant, we have alrendy to- 
livered some of the commonly received doctnnes eo w 
aobject. But as some late investigations seem to kto 
to new views with regard to the structure and nstare 
vegetables, we have thought it necessary to ***®f*^ 
subject, aud to give as full a detail of tbe expenineito 
and obrenradons to whicb we allude as our 
permit ; we shall first treat of the stiuctore, cn* »* 
condly of tbe physiology of plants. , ^ _ . 

I. Structure of Plants. — In conaidefing i* 
stoctore or anatomy of plants, we shall treat, ^ 
tbe root ; 2d, of the stem and branches ; 3<k 
leaves ; and 4th, of the flowers ; io the order m wW*" 
they are now enumerated. ^ 

i. The i?oor.— The root is that organ b els^to g 
▼egetables by which they are supplied with 
and by which they are fixed to a commodi^^®f®*‘|^ 



o oy wnico iney are nxen 10 a comiaw-'— — , 

It was formerly supposed to be composed 
inner bark, of wood, a^ of pith ; but Mrs 
with, has lately g mnnuiH icnffd • to thu public the 
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ir«ceUb1« elaborate aeries •£ experioiente on this anbjee^ thinks 
Ph^iolofy. that it ia wholly composed of the rind much thickened* 
* ■— »— perhaps a very little of the outer bark, but no in- 

fwr bark j of a quantity of wood, hardly any pith, and 
no spiral vessels. Mrs Ibbetson searched in vain for the 
larger vessels of the inner hark, till it occurred to her 
that the want of this bark accounted for there being no 
leaves on the root. ' Mrs Ibbetson bad often been as- 
sored that roots were found bearing leaves, but on dis- 
section of these supposed roots, she found that they were 
branches which crossed the root. 

The rdot consists of the oaodex, stock or maiti body, 
and of the radicule or fibres which arise from the mu- 
dcK, and are the organs by which the motstufc is im- 
mediately imbibed. 

in botanical terminology, wo generally consider all 
diat part of a plant which is nnder gmued as the root^ 
bnt Lsnnd cosapnehends under bis ^finition, what we 
term the body or trunk of the plant } and be went so 
fiw as to call the stems of trees ** roott aboveground^ 
bnt as Dr Smith justly remarks, this seems paradoxical 
aad scarcely correct. Dr 6mr^ adds, that perhaps it 
wwold be more accurate to call the caudex a jmbterra^ 
mmuM stem \ akhou{^ he is rather inclined to think that 
it has fuBctions dlelinct from the stem, analogous ta di- 
gestion ; for there is evidently a great difference in many 
cases, b^ween the floids of the root, at least the secret* 
ed ones, and those of the rest of the plant. 

In botanical physiology, by the term root, is often un- 
derstood the parts only wUch serve to keep the plants 
firm in .the ground : thus the bulbous and fleshy roots 
M they are called, are, strictly speaking, not roots ^ the 
nuliculse or fibres being the real roots. The duration 
sf roots is various ^ tliey are either annual, biennial, or 
peteonial. 

1. The Srnfs and Liniib long ago di- 

vided tlie stems of trees into four parts •, the rind, the 
bark, the wood and the pith : and nearly a similar divi- 
sion has been adopted by most vegetable physiologists 
4 ifl the present time. 

Mrs Ibbetson (aided by a powerful solar microscope), 
however, thinks that nature points out a more regular 
division, a division marked not only by the form, but 
by the difference of theyofcrr, with which the parts are 
swelled. 

Mrs Ibbetson divides the stem of trees into six parts ; 
€. The rind ; 2. Tiie bark and inner bark ; 3. The 
wood \ 4. Tbe spiral nerves ; 5. The nerves or circleof 
life (corona of Hill) \ and, 6. The pith. 

tbe rim/.— Mrs Ibbetson coneeives the rind to 
be merely an outward covering to tlie tree, which pre- 
vents its juices from being evaporated by tbe influence 
of the sun*s beat. Tbe rii^ is continued under ground: 
but it may be as useful there to prevent the entrance of 
tbe 4lu8t and earth, tbe pressure of stones, or the iojniy 
of insects. 

The rind is composed of two rows of cylinders, with 
a eingle line to divide them. The cylinders are filled 
with a pellucid liquoi. There are seldom mere than 
four or five layers of vessels in tbe rind ) but it is in ge- 
neral so covered with paratitic plants, as powdery li- 
chens, that its thickness is often more than dou- 
bled. 

The rind does^not appear to be necessary to plants in 
general, as there are many in which tbe bark serves 



as a covering in iti stead 5 hut it seems tp form an u- Yegetsble 
iential. part of trees. Phjtiolofy. 

2. Of the bark and inner These parts, thougfi ' v ■» 

certainly different as to form^ contain the same kind of 
juice •y and being sa nearly allied, may be treated of as 
one. From the bark and inner bark the leaves Uke 
their origin, as will be shown wben we come to treat of 
the formation of the leaf-bod. Mrs Ibbetson conceives 
that tbe juice of the bark is the blood of the tree. 

In the bark alone are produced tbe gems, the resins, 
the oil, the milk, &c. ; in short all tliat belongs to the 
tree ^ gives taste to it ; all that makes one plant differ 
from another, and all its virtues, if tbe expression may 
be used. The bark is generally green ; the inner bars 
white, yellow, or green. Tbe former consists of vessels 
crossing each other ; tbe latter of bundles of vessels of 
two sizes. The large vessels consist of broad cylinders, 
having a bottom with a hole in it, through il^ch the 
liquid passes, though not with perfect ease. 

Mrs Ibbetson says that on exposing several pieces of 
tbe inner bark to die solar microscope, the moment she 
turned the light on tbe specimen, the juice, which bad 
before proceeded up tbe pipes rather slowly, was sudden- 
ly propelled forward with a force truly astonishing. 

When the heat and light were increased by causing 
the focus of tbe rays to fail on the vessels, tiie side divi- 
sions of the vessels were broken througli, thus imindat- 
ing the specimen ; but when a proper degree of light 
and heat was kept up, it was curious to observe the li- 
quid passing from pipe to pipe, in one regular and easy 
flow, making only a short stop as it issued through the 
straitened apertures at tbe bottom of tbe vessels. Mrs 
Ibbetson has often stood for more than an hour watch- 
ing tbe current, (which passes, however, much slower 
than the sap does), nor could she perceive while tbe 
heat and light were on it, that it required any addi- 
tional expedient to hasten its momentnro ; but during 
the cold and darkness of night, she supposes that the 
pressure of tbe bastard grain mentioned by Mr Knight, 
may very likely assist ito flow, as It is at night that tbe 
bastard grain is pressed against the cylinders. 

The bastard grain is found however only in the wood ; 
but the contraction at the bottom of the large vessels of 
the inner bau*k, may probably serve the same purpose, 
the impetus of the current being increased by tbe less- 
ening of tbe apertures of the vessels. 

The vessels of tbe inner bark are very thick in pro- 
portion to their size, and there is placed in them a pe- 
culiar circular body, which resembles a cullender full of 
boles so small that no liquid could pass them. In view- 
ing tbe thick juice which runs throng these pipes, Mrs 
Ibbetson observed many bobbles of air, the size of which 
was increased or diminished according to the tempera- 
ture ; and as their size varied, so was the flow of the 
liquid accelerated or retarded. To see these vessels 
well, Uie specimens may be placed in a basket which is 
to be fastened in a running stream for some time, or 
boiled thoroughly, and then thrown inlo green wax 
perfectly melted. 

Mirtel says that ** some plants have the same juices 
in every part of them;’* but Mrs Ibbetson does not coin- 
cide with his idea, for she did not find it to be so j tbouj^ 
the potent smell of the liquid belonging to the bark of- 
ten extends to other parts erf the plant, y^t it general- 
ly vanishes if kept separate for a day, or becomes so 
3X2 faint 
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Vegeuble faint in eompanson with the real Hqoid of the bark as 
Physiology, to prove that it does not form an ingredient of these 
parts. Mlrbel says that the cylinders of the inner bark 
arc merely vacancies of the ordinary vessels ; but Mrs 
Ibbetson states that they are exactly the same as these 
vessels, and occupy the same place. 

They have a peculiar shape, being unlike any other 
vessels of the tree, and they perform a particular of- 
fice. 

The vessels of the bark are smaller, and more simple 
than those of the inner bark, and are divided by a line 
or two, running longitudinally between them. 

3. O/* W ooD.— This is a very obvious part* Place 

the stem^ of any plant in a coloured liquid, and every 
vessel which conveys the sap from the earth to the top 
of the tree will be tinged. 

The sap is a thin watery liquor, probably medicated 
from the earth, in order to become suitable for the life 
of vegetables. 

Mrs Ibbetson supposes that the sap may vary with the 
soil, though on trial she has never found that change 
which might have been suspected* 

If we make a transverse section of the stem of a tree, 
two different kinds of layers present themselves in the 
wood 5 some running in a circular manner, which tim- 
ber merchants call the silver grain ; and others from the 
circumference to the centre, which they denominate the 
bMtard grain. Linn6 long ago believed that one of 
^c circular layers was added to the tree each year. 
This opinion has often been controverted, and amonir 
others byDuharoel and Mirbel j but Mrs Ibbetson has 
bad an opfwrtunity of verifying the accuracy of Linnd’s 
opinion. She also observed that the layer was large 



recently cot, they will soon become so if the slices an y,— jfc 

If the wood- vessels arc cut longitudinally and observ-'^v^ 
cd with a high magnifier, as soon as the light is permit- 
ted to come on the glass, the flow of sap will be acce- 
lerated, and with perfect ease will run up vessels so di- 
minutive that to measure them is almost unpossible. 

A few of the wood-vessels are separated and run with 
the spiral vessels to each leaf, in order to nourish it, as 
will he more particularly noticed, when we come to 
treat of the leaf-bud. 

But little of the sap, however, passes off in this way 
from the principal current, which flows on \ its chief 
purpose being to form the stamen and the pollen apper- 
taining to it, and afterwards to lend its principal aid to 
the formation of the fruit and seed. 

4. The spiral vessels are a quantity of solid strings 
coiled up into a spiral form. Mrs Ibbetson supposes 
them to be formed of a leather-like substance, and, as 
already mentioned, to be rolled round the wood. In this 
spiral manner they run up the stems of trees and plants 
of every kind (with a few exceptions), and from thence 
into every leaf and flower. These spiral cords are sragly 
too small to be observed by the naked eye. They run 
into every fibre of the leaf, and are fastened to its ed^ 
thns crossing among the vessels in every direction like 
a spider’s web 5 by which disposition they can draw 
the leaves in any way that is necessary for them. 

The larger of the interior wood- vessels are each sup- 
plied with sets of ten or twelve spiral cords, bnt the 
smaller of these have 'only three or four to each. 

In the cabbage leaf and In the burdock, the spiral 
cords may be frond in bundles almost as thick as a 
packthread, but in smaller leaves they are proper- 

1 nryi -1 y 



‘ t. ■ : »«rge corns may be toond lu bundles almost as tliiCK as a 

the frvoiirsiblpn«>»^ exposure of the trre, and packthread, but in smaller leaves they are proper- 

Itfons Z i 'y proportioned. Tbew spiral cords, Mrs Ibbetsss 

er than in tivM^nnt* *” 'rl'ole> were much narrow- thinks, are the cause of the motions of plants. See 
only half a circular ^ ***"* P- 6oi, where these cords are called (W-»es- 

two HnroZ*'Zin™“^?* ” S’ Tbe next part t» 

and they aonear frMi tli." * »' * *cale hetween them j be noticed is the small circle of vessels situated betneea 
and they apiwar, from their exUeme rosceplibility. to be the wood and the nith. the imnnrtm.ee of which, in lbs 



and thev anne»r f™™ C' . oeiween tnem } be noticed is the small circle of vessels situated between 

Zn^ed Vf Z «me^ «^eme rusceplibility, to be the wood and the pltli, the importance of which, in tb. 

veZll which Z ari ?mrj! r 'P"*' “o'*. 

Mr Knight roerelv II * tlT ^ tion of the Seed; where are also related strong proofs to 

mentions their nressii^ rbul ( ** * plant cannot exist a day without the corona, 

to the cvlinders at niSif A^A and that if a young plant be deprived of this part, it 

IJie bZMWn^^ l«hie”‘"?“"* r- 1'’“* “■® p'“"‘ •>® ®'«'- ft “ "^y ®""®“ “■?•?!• 

of the auD’s rajs, by their^pressore ‘'’® P'*®' “®*‘ botanical anatomist should have figured this 

The wood-vMs^l/ arm for * • 1 • without giving it a name, or noticing it particu- 

than those of the hark • iti”****^* **mple in structure larly 5 and that these anatomists should have attributed 
ders. Indlhe two rows ^he pith, which, from the short term 

by the spiral vessels * corona are covered of its existence, and its being perpetually imp^*^ 

microscope, for it is bv wmiuLv ILra'low t^t’S ^Tr th^’ 

^quenZ of wh^ K ih!LZ‘l!.T„®“f The circk of" life consists of rows of little eylia_dM» 



ST’S mJk Uke; f™ saT^e’.: 

-"a 

Tiao -r .1 



aw auq; vuiuilH. 

The circle of life consists of rows of little cylinders 
'which have their own peculiar juke, generally of sn 
austere quality. From the corona all branches take 
their rise, and from it all wood threads grow. The cy- 
linders of which it is composed run up into all flower- 
buds, but never approach the leaf-bud a» is represente 
bv fiir. r. and <9 • uskon *i.Ac.a ..w.iinwi*.r« milter the flower- P 



The vessels of the wood mav be hm.i am*. • r r approach the leaf-bud a» is repr^ente 

khe stems of young trees ; and if not vmrv ”.*? fig- 1- and 2. ; when these cylinders enter the flower- P 

I 8 wees , and if not very vmWe when bud, they make their way dwtlnctly to each se^,«rtte 
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▼eniable ^owcr, forming the pistil, and after depositing in each 
Phy^ology. side the /«ie, ivhich is the first origin of life, they are 
K f afterwards impregnated, or acquire the power of giving 

life by the jnice of the stamen, which runs through the 
same string into the seed. 

That the principal vitality of the plant resides in the 
corona, we think is proved by tbe experiments and ob- 
servations of Mrs Ibbetson under Impregnation ojseed^ 
and seems to be farther confirmed by tbe following re- 
marks. 

When a branch is cot from a tree, or a tree is torn 
up, tbe corona or circle of life is tbe first part that dies \ 
and if, after a sudden frost, we examine the flowers of a 
fruit tree, we shall find that neither the calyx, the co- 
rolla, tbe stamina, nor the seeds are hurt, but that the 
pistilla are destroyed. And if we now observe the pistils 
with care, we shall see that it is tbe line oj life which is 
decayed, and that this is the first part in which morti- 
fication commences. The peculiar liquor of the pistil 
acquires a blood-red colour, and the vessels which run 
up to the stigma become black, instead of their natural 
yellow colour. 

II in wood, this line is injured (either by the decay 
of the bark or other means) the circle will undulate into 
a thousand forms, for the purpose of regaining a healthy 
situation in which it may puisne its course. 

Mrs Ibbetson, to prove the power of the circle of 
life, relates the following observations respecting the 
poa reptans. 

She had often measured in winter, seven or eight 
yards of this grass, which appeared perfectly dead ^ and 
yet in May or June, she perceived life in it at tbe most 
distant end from tbe stalk. Next spring she took up 
two of these creeping branches which were much alike \ 
and on dissecting one of them through its whole length, 
she found in it a collection of little vessels not thicker 
than a very fine thread. 

This eollection of vessels had run about half way 
the length of the branch, which was about three 
yards. 

Mrs Ibbetson having merely opened the cover of the 
pass, laid it down again, and the little vessels continued 
increasing till they reached tbe end of the branch, when 
they made a stop, and it was perceived that the grass 
began to thicken y and at tbe end nearest the roots, the 
dead part became inflated with juice, lost by degrees 
its de^ appearance, thickened about the joints within, 
4ind at last shot forth fresh leaves and fmh roots from 
eveiT joint. 

Mrs Ibbetson has since watched with the greatest 
care, and found that tbe fine thread which runs through 
tbe grass protected by tbe dead scale, was tbe circle of 
life. When this thread is stopped by tbe covers decay- 
ing, it waits till the season permits the rest of tbe plant 
to grow. From what has been said, it Is evident that 
tbe dead matter may be inflated with a living juice, and 
live itself again, provided tbe life near tbe stem of tbe 
plant be not extinguished. Mrs Ibbetson has obseived 
■this to happen in many plants, as in hydrangea, in which 
the stalks apparently lie down and are inflated again, or 
at least a part of them. 

6. Pith.— Linnd considered the pith of plants as of 
equal imponance with the spinal marrow of animals j 
but Mrs Ibhet-on thinks this part of but little conse- 
quence, and transfers this importance to tbe circle of 



life, which she compares to the brain and spinal mar- Vegetable 
row.. She conceives that the pith forms merely a Phsio logy.^ 
source of moisture for the plant when required. The » 
pith stops with every flower-bud, and begins again to 
grow as soon as the bud is past ^ it decreases as tbe 
strength and size of the tree increase ; it is the only 
part of tbe tree which is devoid of vessels ^ it is merely 
a net, not a bundle of cylinders, and is commonly of a 
remarkably splendid or silver white colour. 

It has been said that the pith assumes a variety of fi- 
gures, but Mrs Ibbetson thinks this is a mistake, though 
she admits a few different sorts. 

All young trees and shrubs are provided with pith ^ 
but in the progress of their growth they need it no long- 
er, the wood being a good substitute. On the same ac- 
count, in general, we find no pith in water plants, which 
have a hollow stem, and rarely suffer from draught. 

Linn£ thought that tbe pith was tbe seat of life 
and tbe source of vegetation ; or in a word, tbe primary 
part of the plant. Duhamel considered it as of but little 
importance at all. Wildenow and Knight concur with 
Mrs Ibbetson in regarding it as a reservoir of moisture 
for the young plants *, and Dr Smith holds a medium 
opinion between that of Linnd and the other authors 
just named. 

He says there is in certain vespeets an analogy be- 
tween tbe medulla of plants, and the nervous system of 
animals ; it is no less assidneusly protected than tbe spi- 
nal marrow ^ it is branched off and difiused through the 
plant, as nerves through the animal. Hence it is not 
absurd to presume that it may in like manner give life 
and vigour to the whole, though by no means, any more 
than nerves, tbe organ or source of nourishment * ^ p. 

We were somewhat surprised to find that Mrs Ibbet- 5, 

son bad not particularly noticed the cellular tissue as a * ’ 
distinct part to be seen in tbe stems of trees, as it has 
been long known ^ we shall therefore subjoin a descrip- 
tion of it. It is a succulent cellular substance, genend- 

S * of a green colour, at least in tbe leaves and branches. 

uhamel long ago called it enveUape cellulaire^ and 
Mirbel, more lately, tissue herbacl, 

Duhamel supposed that the cellular tissue formed the 
cuticle, or epidermis ^ but this is not very probable, as 
bis own experiments show that when the cnticle is re- 
moved, the cellular integument exfoliates, at least in 
trees, or is thrown off in consequence of the injury, and 
a new cuticle, covering a new layer of tbe cellular tis- 
sue, is formed under tbe old one. This substance is 
very universal, even in mosses and ferns. Leaves consist 
almost entirely of a plate of this substance, covered on 
each side by tbe cuticle. Tbe stems and branches both 
of annual and perennial plants are invested with it^ but 
in woody plants it is dried up, and reproduced almost 
continually, such parts only having that reprodqctiv& 
power. The old layers remain, are pushed outward by 
tbe new ones, and form at length tbe rngged dry dead 
covering of the old trunks of trees. The cellular inte- 
gument is a part of plants of the greatest importance y 
for in it the juices of plants are operated on by light, 
air, &c. 

With regard to the branches of trees it has been al- 
ready noticed, that they derive their origin from the 
corona ; and they are composed exactly of the same 
parts as the trunks from which they arise. 

3. The A£if'£ 9 .*->Mrs Ibbetson has, with the assist- 
ance 
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«ti€e of tbe solor microsc^e, anii by great attention to 
Phy« olog|r. tJiifl natural process, being enabled to give some new and 
’ interesting views on this subject. Her opinion respect- 
ing the formation of tbe leaf-bud is, ** That leaves are 
formed or woven by the vessels or cotton that is gene- 
rally supposed by botanisto (to be) placed there to de- 
fend the bud from the severities of winter j that these 
Vessels (or ootton) are a continuation of those of tbe bark 
and inner bark in the stem of the plant ^ that these ves- 
sels compose tbe various interlacing branches of tbe leaf, 
which are soon filled up by die concentrated and thick- 
ened juices of the inner bark, which form the pabnlum 
of the leaf.” 

Mrs Ibbetson says tbe truth of her assertion may be 
easily seen by dissecting early buds, in which, except 
two or thiee, nothing but the cotton-like vessels will 
be found. She asks then wliat could be the use of these 
i^els ? and answers, that to put them within tbe bud 
to keep tbe outside warm is against nature, for it is con- 
trary to natore. The leaf- bad in its first state consists 
if two or three scales, inclosing a parcel of vessels, which 
appear like very moist coarse cotton, but when drawn 
out and placed in tbe solar tnicrosci^, they shew them- 
•etves to he merely tbe vessels of the bark and inner 
bark elongated and curled up in various forms. 

These vessels are of three kinds like the bark, &c. 

Three or four short thick ones which appear to 
grow from the target vessels of tbe inner bark, and 
through which the tliickened juice flows, but with this 
'difference, that the holes are not there. 

Then there are two smaller sized vessels, which ex- 
resemble the smaller vessels of the bark. 

Mrs ibbetson has always found the short thick kind 
of vessels to form the mid-rib of die leaves, and tbe 
•mailer-sized vessels to compose the interlacing fibres (or 
vessels) of the other parts of the leaves j and from often 
wraparing the full-grown leaf with the leaf of tbe bud, 
•be feels the most thorough conviction that tbe latter 
takes its origin as above noticed. Tbe pabulum of the 
which lies between the vessels, is composed of that 
thick juice which runs in the bark or inner bark of tbe 
tepo, and which not exist in any other part of it. 
Ibe ^bulum differs essentially from the sap, and may 
be called the blood of the tree, as it possesses peculiar 
properties in different trees 5 thus it is of a gommy na- 
ture Ml one, of a resinous in a second, and of an oily na- 
ture in a third, 8ic. ^ 

Mrs IbWtson is net «rt«in wheAer the pabulam 
both Sows forwards end in aTrtrogmde direction; but 
*e IS convinced that the greatest part of it is taken up 
in formii^ the leaves. Tbe pabulum of the leaf, after 
^ vessels ere arranged and crossed, grows over in blad- 
ders, making alternate layers with the emaller pipes 
\ve^ls), and with the branches of the leaf. 

Ibbetson states, that she does net know any troe 
rS ST®* » more co^incing proof of tbe formation 
d.;. '"»y ^ in the hone 

miJ-ribs may be taken ont at once 
from the same leaf-bod, which have », innutnS 
nomlwrof extremely fine oilken vessel, fastenrd ” or 

have become sufficiently interlaced with each other, the 
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pabnlum will hegJii to grow over them, in fons «f Te|»i«e 
snmll blinders full of a watery juice j tnd then larger ftTwIigy, 
vessels will cross over them, which will soon be fcHov- 
ed by another row of bladders ; and a Bimiltr process 
will go on until tbe leaf has attained its proper thick- 
ness. The Leaves thus formed are very small, bvtuben 
once their shape is comj^eted every part of then con* 
tinoes to increase in size. Fig. 6. lepresents tbe MRc 
bud of tbe horse -efaesnut, as tit was examined by Mrs 
Ibbetson about the month of January. 

Mrs Ibbetson next siotices tbe airangemeirt of the 
leaves hi tbe buds of difierent trees^ but see sball consi- 
der them by and bye. 

The rolling, folding, or plaiting, flic, of tbe Wil- 
bud, it is observed, does not merely take place at 
once ; but te complete tbe process of bedding, it ap- 
pears that this arrangement of tbe leaves is repeat- 
ed several times. Daring this arrangemeiit the hoi- 
leaves are immersed in the glutinous liquor which nm 
in tbe bark (and forms the pabulnm) ', and flie pressnrs 
of tbe leaves is very great. By this pressure and the 
rolling, flic, tbe leaves are completed ; for if a leifbs 
taken from the bnd before this process oommencef, it 
may be compared to a piece pf cloth b^bre it is dressed ^ 
for its back will be obscured by tbe ends of vessels, 
which, bad k remained tn ntu, would bare been sll rob- 
bed off, except the bain which remain on many plants. 

We come now to tJie formation of tbe Mge of the 
leaf, a curious and beautiful process. 

Tbe bud if opened will appear foil uf the gjutinons 
liquor which farms the pabulum, and tbe leaves arrso- 
gwl in flic marnier propmr to Ae particular tree froo 
which tbe bud is taken. If one of the leaves be ttkes 
out, the edges (in whatever manuer folded) will exhi- 
bit a perfect double row of bobbles, following the wol- 
lop of the edge of the leaf ^ and it will appear •• if it 
were set with brilliants. 

Things being in this state, all that is wanting wr the 
completion of tbe leaf is the formation of tbe pores* 
now to be mentioned. Mrs Ibbetson states that m 
manny hundred firming leaves whicb sbe 
the solar microscope, she had never once been aWetO 
sec tbe pores j which she has often observed aft« the 
leaves have completely quitted tbe bod 5 and ^ is w- 
certain wheflier this is owing to the groarterthickn^* 
the young leaf, and its being covered with more hw** 
than it is afterwards, which obscure orconcealtbepo*^ 
or whether k be caused by tbe uppmr net-work of 
leaf growing last. While the upper and under cotjc** 
of tbe leaf are growing, the edge of It is eom^ehflSi 
for the bubbles generally divide, and partly dry 
leaving horny poiuts in their stead. When the e ^ 
of the leaves are completely formed, they 4 Hirstfro«>* 
bud and assume a different aspect. , . 

The vessels of the leaves (those confined ^**"*'J^ 
mid ribs and side ribs of the leaves) are of two sor^ 
the spiral, and the -noarisfaing. I1ie spirplj^”*'^ 
those corkscrew-like wires which oorround the two 
rows of tbe sap vessels. I'he nourkhing vessels are 
only parts formed of tbe wood. They convey the p 
necessary for the support of the leaves, and run on 
side of the spiral vessels. 

To prove that she has given a fair •l^**^*. 
account of tbe formation of the leaf, Mr* 
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VegeubU ■<"' following remarks. The colour of leaves. 

Physiology, she observes, is not to be found in their substance, but 
< ■■S'* * in the liquid with which it is Elled. The darkest green 
leaf that can be procured, has both its upper and un- 
der cuticles of a perfect white colour. In the cuticle 
the pores are to be found. 

A leaf has rather a thicker net below than it has a- 
bove : but this docs not sufficientlj account for the va- 
rieties of tints in diflFerent leaves. 

The under net (or cuticle) does not lie so close to 
the psdiulum of the leaf as the upper one ^ which roaj 
account for the colour not piercing so much through. 
When the two nets (or cuticles) are taken ofi^ then the 
pabulum of the leaf appears. 

The pabulum is formed of little bladders, filled with 
a dark-green liquid, and interlaced with vessels. IfVhen 
the pabulum is removed, a bed of large vessels presents 
itself j then a collection of bladders ; which is followed 
bj the larger lines (or veins) of the leaf. We next 
meet with another bed of bladders, which is covered 
bj the under cuticle. Though the bladders differ in 
size and colour as well as in thickness in different leaves, 
jet the general arrangement is the same in most plants ; 
but there are exceptions, as the firs, grasses, or those 
grassy leaves of early spring, which we have in the iris, 
crocus, snow>drop, &c. for their leaves are of a differ- 
ent nature. 

But we sbiUl now refer to the figures, which will 
serve to illustrate the mode of formation, &c. of the 
leaf-bud. 

Fig* 7. t. 9. Fig. 7. 8. 9. exhibit the commencement of the for- 
mation and gi^owth of leaves j a, a, a, a, the mid rib ^ 

b, b, the young vessels appearing like cotton } c, c, 
the spiral nerves ; </, the smatller vessels crossing each 
Fig. 10* other. Pig. 10. shews the formation of the pabulum ; 

r, e, the fine vessels growing up each side of tbe mid 
Fig. II* rib ; ^ tbe pabulum. Fig. zi. bud of the lime-tree 
Europea), 

4. Of the Flowers, including the calyx, corolla, 
stamina, and pistiUum^^ljinnh long ago expressed his 
opinion that each of these parts was formed from a par- 
ticular part of the stem •, thus the calyx was formed by 
the bark, the corolla by the inner bark, the stamina 
by the wood, and tbe pistilla by tbe pith. Linnd also 
reckoned the pith of a plant (which he considered to 
be of equal importance with tbe spinal marrow of ani- 
mals), as the sole formative organ of tbe whole vege- 
table kingdom. 

Linn^'s idea respecting tbe formation of the calyx, 
corolla, &c. has b^n often refuted ; but Mrs Ibbetson 
comes forward to defend the opinion of the illustrious 
author with a little modification. She does not, as al- 
ready noticed, consider the pith as of great import- 
ance ; she therefore says, that the corona or circle of 
life forms the pistil, not the pith ; and thinks that each 
part of the stem has, when it arrives near tbe flower 
stalk, its peculiar juice. 

Mrs Ibbetson, as a strong proof that the circle of 
life forms the pistil, says that it is to be found in all 
these leaves that bear tbe flower either on tbe middle 
or on their side ^ but in no other leaves. 

She first observed this in the butcher’s broom, where 
this circle leads directly up to the flower j then in sco- 
lopendrnms, an<i afterwards in xylophyllos.. 



Tbe leaves of such plants are more woody than any Ve^table 
others, as every one may know 00 breaking them. 1st Pbjsislsfy.^ 
aucli plants also the circle of life may be traced as 
leading from one flower to another. 

Mrs Ibbetson also thinks that all those parts wbicH 
concur in forming the flower also join in forming the 
fruit and seed. 

Mrs Ibbetson then adverts to tbe opinion of Wilde- 
liow, when he says, “ we find in the springing flower, 
elongations of air-vessels, but we never see tbe elonga- 
tions from each particular part, one forming tbe future 
calyx, another tbe corolla, and so forth.” ** For ia^ 
stance, in the common sun-flower {helianthus annuus)^. 
where in an immense large receptacle, numerous small 
flowers are placed, bow should these elongations be able 
to unfold themselves into florets from the bark, inner 
bark, flic, through such a receptacle \ There would 
arise a confusion amongst these small parts which is 
never met with.” 

** How should, besides, the stamina- be formed n|‘ 
herbs, which are not ligneous, or the pistil in plantn 
which have no pith ? Every one may thus easily con- 
ceive that all these opinions are mere hypotbeser^, 
which may be refuted, even without tbe aid- anato- 
mical dissection. 

Mrs Ibbetson attacks 'Wildenow’s opinion, and saya^ 
that he adduces the syngenesian class to prove tbe ac- 
curacy of it, tbe class which contains the very plantg 
that would have pi*oved the mistake of bis argument,, 
had he dissected them. 

Mrs Ibbetson then proposes the following questions 
to Wildenow. Why, if tbe nonrisliment of each part 
of the stem be not confined to each different part of the 
flower, does the whole arrangement of the parts alter ^ . 
tbe moment it gets to tlic flosrer-stalk P 

Why are there particular vessels to confine and carry- 
the juice to each peculiar part, if it were not of conae- 
quence that this juice should touch no other places ? 

For wbat purpose is tbe curious and artificial manage- 
ment in tbe bottom and top of a seed-vessel, which en- 
ables the dissector to say, that “ there are five divisiow 
of little vessels proceeding from tbe wood ^ I know, 
therefore (tbongh I do not see it), that this must be a 
pentmsdrian flower \ here is but one middle vessel pra* 
ceeding from the circle of life (for tlie pith stops), U is 
therefore of the order monogynia j here are five divi- 
sions of little vessels proceeding from tbe inner bark, it 
must therefore have five petals ?” Mrs Ibbetson wisbee 
others to be convinced of these facts as well as herself. If 
a cut be made above or below tbe seed-vessel of a lily, a 
violet, or a tulip, she thinks conviction of her accuracy 
will follow. Why in cutting above or below tbe seed-ves- 
sel of a syngenesian flower can you directly tell, whether 
it belong to tbe order superflua, sequalis, or segregata ? 

Look at the bottom of the seed-vessel of tbe sonekH 9 \ 
every pin hole of the vessel of the male is oarried up by 
corresponding vessels in tbe outward cuticle of the seed, 
till it meets and joins the ligature of the males i .and 
tbe female liquor is protruded through tbe inside of the 
seed, and is perhaps one of the strongest proofs of tbe 
impregnation of the female. In tbe syngenesian class 
(see fig. 12.), tbe delicacy of tbe ves.«els, which may be 
supposed too small for a liquid to flow through them,, 
must not impede the belief .that it does so, when we con- 
sider. 
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Vei^table aider the circulation of blood in the diminutive animal 
Phytioiogy that torments the body of the flea or louse. Mrs Ib- 
' betson says she has seen the liquor run up with the ut- 
most celerity tlirough the upper cuticle of a very small 
seed of a plant belonging to the syngenesian class, till it 
met the male and continued its course. It is to be un- 
derstood that the juice from the corolla flows in the rest 
V ' cuticle, and that the largest vessels are those for 

Pig. 14 . 15 «the male liquor. See fig. 12. 13. 

n. Physiology of Plants. — In treating this part 
of the subject, we propose to consider, first, the impreg- 
nation of seeds, and, second, the irritability of vegeta- 
bles. 

i. The impregnation of the seed^^The investigation 
of what is included under this title, forms one of the 
most beautiful and interesting pursuits of the %*egetabki 
physiologist. Mrs Ibbetson has communicated some 
cuiious observations on this subjt ct. Provided \vith a 
powerful solar microscope fornpaque objects, she pro- 
ceeds to an examination of tire seed, and the fii-st shoot- 
ing of the infant plant, or rather of the germ or vessel 
which precedes it ; and she remarks that it is almost im- 
possible to ascertain the exact time when the seed is 
first formed in the {^ricarp \ but that she has always 
found it in the winter buds when they were large 
enough for dissection. 

It is curious to observe the vessels, which, she says, 
may properly be called the life, tracing their way to 
each flowcF'bud : for a seed may be said to depend for 
perfection on two separate moments : the one in which 
the life Jirst enters the seed^ when the whole outward 
form appears to be perfected ; and the second, when the 
impregnation of the seed takes place, by the ripening 
of the pollen. 

But when the life enters, it leaves a little string, and 
remains for a long time afterwards in a torpid state. 

This string crosses the corculum, or heart of the seed, 
so called because it is the cradle of die infant plant. 

She then states that the seed is attached to the seed-ves- 
sel by two distinct organs, termed by the first botanists 
the umbilical cord, but as she thinks improperly, since 
thejr do not convey nonrishment to the infant plant, 
^ich 18 wholly the oflice of the second set of vessels. 

We canuot agree with Mrs Ibbetson in her opinion 5 for 
mthough the umbilical cord of an infant contains nour- 
ishing vessels, it also contains nerves, and yet we would 
never think of restricting this term alone to the arteries. 

The first of the conoecting organs Mrs Ibbetson con- 
ceives to be the circle of life, first, because without it 
the plwt dies, and, second, because although every 
Otoer part W eradicated by degree* and the circle ot 
life be uninjured, the plant will grow again. 

She has made these experiments many thousand times 
and With the above results. The circle of life consists 
Of delicate simple vessels, which carry a juice of a parti- 
cular nature, and may he traced in every part lying be- 

tween the wood and the pith. These vessels are not to 

be found in the leaf-bud j for they pass by it to the 
iemale flower, where they establish a new life in the 
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seed : a life which will enable it to grow, hut not to 
^ve life without impregnation. These vessels are thephH^ 
life, therefore, from which all flower branches 
and all root-threads proceed. In calling these vessels 
the circle of life, Mrs Ibbetson says she only expresses 
what its office seems to denote. 

Mrs Ibbetson goes on to describe the next (or second) 
organ by which the seed is attached to the seed-vessel. 

It consists of the nourishing vessels, which she is incli- 
ned to think proceed from the inner bark \ at least they 
may certainly be traced tbenoe after the infant plant has 
left the seed. When introduced, they enter not the 
seed at the same place as the life does j they come not 
into the corculum, but pass it, and spread tiiemselves over 
a small spot below it, wbieb is visibly of a different na- 
ture from the rest of the seed, lo faiinaceous plants 
this spot is yellow, and yields a milk-white juice \ but 
in other seeds it is white, and gives a glutinous vr»ler 
of a sweetish taste. Mrs Ibbetson thinks it probable 
that the nourishing vessels come from the fniit filled 
with this juice, which medicated with that part of the 
seed (which very apparently dissolves), they together 
form a nourishment suited to the infant plant. When 
the seed is so far perfected, it remains in an almost tor- 
pid state, or growing very little ; while the flower ex- 
pands daily, and the stamens are hastily advancing to 
enough their perfect state. 

It is now that by an almost imperceptible contraction 
of the lower part of the pistil, the juice is raised to the 
stigma (a), on which it may be seen banging in a 
large glutinous drop, which never falls off. As soon, 
however, as the mid-day heat abates, this juice, which 
is peculiar to the pistil, retires again within the tube, 
the contraction ceasing with the heat that caused it. 

The same process goes on daily, till the stamina are 
ripe and ready to give out their interior powder to the 
pistil, which is always so placed as to receive the gmter 
part of it i and as the anther (b) requires only moisture 
to burst it, it soon yields that fine and imperceptible 
dgst, which qu\c\i\y melting and mixing with the before- 
fnentwned liquid, forms a combination of so powerjitl and 
stimulating a quality, that it no sooner runs down the 
interior of the style, and touches the nerve of life in the 
heart of the seed, than this vessel shoots forth in the most 
surprising degree, forming directly a species of ctrcylar 
hook within the void; which in less than two days is of- 
ten completely filled, though it had perhaps for many 
weeks before lain in an absolute torpor. This circular 
nerve is soon covered by an excrescence that hides it} 
but if the corculum be divided with a fine lancet, the 
circular hook is discoverable, until the young plant is 
near leaving its cradle or seed. At the turn of the book 
the cotyledons grow, and the root shoots fwm the c(^ 
vered end. The plant may be now said to lie in the seed 
Id a contrary direction from that in which it will at » 
future time grow, since the root is above, and the stem 

h(>1niw * Vkfif nufiivia lioa tVir iheir cba0£[0 01 



below : hut nature has provided for their chanw 
place, since it is eflfected as they leave the seed. It has 
been already noticed that the nourishment of the infan* 
^ plant 



'^onymous. ^®**™*^ pointal j” hut certain ly'Stigma is meant, for pistil and poinUl 

(B) In the jonmJ It is called poUen, but anther must be meant. 
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forming a liquid which continues to abound ; indeed 
the infant plant may be said to repose in it, till the root 
has opened the whole or part of the seed. The root 
then changes its direction, and runs into the earth, soon 
forming a number of stringy hairs, which serve as so 
tiiany suckere to draw the liquid nourishment from the 
earth, while the plant quickly shews, by the rapid pro- 
gress it makes, the advantage it receives from its change 
tof diet j for It soon raises itself from its prostrate posture, 
emerges from the seed, and is now seen in its proper 
direction. The above account, we think Mrs Ibbetson 
justly remarks, afibrds a complete confiraiation of the 
sexual system. 

In the syngenesian orders, the pistil being mostly sin- 
gle, runs up from the seed 5 and the juice of the pistil has 
no other way of reaching the pointal (stigma most he 
here meant), but by passing through the seed, which it 
does without producing any effect, or filling up the va- 
cancy at the top of the corculiim. But as soon as tlie 
juice of the pistil becomes mixed with the pollen, which 
dissolves in it, the void of the corculum is filled, the 
book is soon afterwards formed, and the plant is roused 
lo life. Mrs Ibbetson relates some expenments which 
she made to ascertain whether the umbilical cord was, 
or was not, the life of the plant. She placed a bean 
in the earth, and when the infant plant was ready 
to leave the seed she opened it with a fine lancet, and 
cut off the cotyledons, just where they join the heart 
and the circular hook which have been before described, 
bhe then tied a piece of very fine thread round the 
bean, and replaced it in the earth. The cotyledons 
grew again, thongh higher up, but they appeared verV 
weak and sickly for some time. She cut off the root 
ot another bean which had been placed in the earth, 
and which was of the same age as the above, and found 
that the root grew again in a few days and appeared 
quite healthy. ^ 

In a third experiment she separated and cut off the 
nuunsbing vessels from each side of the bean ; but a 

wounded part, 

which, by attaining moisture from the earth for nourish- 
ment, supplied the place of the vessels cut off : so that 
It was not ascertained whether or not the bean would 
live independent of these vessels, which was the obiect 
of the experiment. We observe here, however, a grand 
provision of nature for the embryo plant : hairs being 
lormed to supply it with moisture when the nourishing 
vessels are destroyed. Mrs Ibbetson next took a beau 
which had been about four days in the earth, and open- 1 
mg It With great care took out with a fine lancet the 
part which she esteems the cord of life, that is, the part 
1C crosses the corculum and shot forth on the first t 
^ impregnation of tlie plant, 00, fig. 14. and 15. represent ; 
the nourishing vessels of a bean ; L to u two seminal * 
leaves or cotyledons ; // the cord of life, which is more i 
easily seen in the seed of the lily, fig. 15. // crossing the 
empty part of the corculum. Mrs Ibbetson took a , 
flower of the iilium genus, as having a large vessel ^ 
easily attained ; and being careful not to separate it { 
rom me Murishing vessels, she divided the line of life ti 
g. 16. c'lt^ng each thread between the seeds, and o 
^OL, AX. II. j. 



(C) She aftetw«d. except, the co„/rrv<r, which have motion. 



Ihe consequence was, that the seeds of this flower ' 

It were never impregnated. Mrs Ibbetson next tried the 
>t effect of taking the nerve of life from the chesnut, the 
n walnut, acorn, &c ; first opening a seed without toucli- 

0 ing the nerve, that she might be certain that the open- 

e ing was not the cause of its ddath. Fig. 17. repre.sents FiV. 17. 

the heart taken out of a seed of the chesnut ; / is the 
8 circular hook already described j o 0 the nourishing ves- 
( sels, and //the line of life, which was taken out from 

r some seeds where it crosses the heart at m. Fig. 18. ^ig. 18. 

1 is the seed of the gooseberry ; 0 the nourishing vessels, 

8 e the line of life, and m the corculum or heart. 

She found that all those seeds from wliicli she took 
- the nerve of life died j and that the others, which had ’ 

» been merely laid open, lived. She remarks that it is 
' >‘‘gi»n‘ng of life, that the plant can be 

' f rr 7 process ; for when older, if the nerves 
■ ot fife decay, they shoot out above the declining part, 
and run into any part of the stem that is pure, to pre- 
I serve themselves. Mrs Ibbetson then states that this 
I nerve is the source of life in very decayed trees; and is 
t also the cause of a double pith, or at least the appear- 
ante ot it, in many trees. 

• *i”® “>“st te examined 

% i . ; <■<»• when it has done its office. 

It detaches itself. When the seed is boiled, tire line of 
lite and nourishing vessels mark themselves by becomine 
of a dark coloun ^ 

2 , Irritability ofx^getahks — In entering upon thi.v 
subject, we ought to warn our readers, that very oppo- 
site opinions have been entertained respecting it ; some 
physiologists of the greatest eminence allowing that we 
have satisfactory proofs of the irritability of vegetables 
in a variety of plants, but moi-e particularly in the mo- 
tions of the mimos®, dionea, &c. ; while others of no 
less respectability ascribe these motions to the influence 
or light, beat, or some other mechanical agent. 

As neither muscles nor nerves have ever been demon- 
strated in the vegetable structure, of course the proofs of 
the irritability of vegetables are drawn from the inti- 
mate analogy which seems to exist between the motions 
of some plante and those of animals. Some physiolo- 
psts, from observing the similarity of motions in the 
two kingdoms, were naturally led to ascribe them to 
the same cause ; others, from not being able to observe 
the same motive organs, namely, muscles, in both king- 
doms, denied that plants could possesa irritability ; a 
third set^ waving tire idea of irritability in the vegeta- 
b e kingdom, have laboured to shew that the motions of 
^ mechanical causes alone. 

We shall first notice the observations of Mrs Ibhet- 
son, who ^ribes the motion of plants to the spiral 
wires which we have described. Her opinion is found- 
ed upon a number of new observations made with the 
solar microscope, which we shall proceed to relate. 

Jan.!,’. *'•'= "Ot *>e found in any 

plante to which motion is unnecessary. ^ 

She could nrt observe these vessels in any of the 
th,’»:." T'^ >“ves upon 

of the lichens, or of the grasses ; and she does not thiai 

3 Y 



Digitized by LjOOQle 




V E G r 538 ] V E G 



Vcj;ci..h’e lJ>at they exist in the ‘■colopemlrums or leninas. We 
I*ljyHoloj»y. would here observe th:>t it’ these observations were coin- 
pletely true, they would certainly afl'ord a strong proof 
in confirmation of her opinion; but we suspect that they 
are not alfogetber just, especially as we observe a discre- 
pancy in the papers of ^Irs Ibbetson. Thus at one part 
she has given us a very minute description of the spiral 
vessels in the runners of the poa reptans, and now she 
says they are not to be found in the grasses (d). 

Mrs Ibbetson’s second argument is, that if a plant 
whose leaves present their faces to the light, be turned 
so that the bucks are to the sun, the leaves in a few 
iiours will regain their former position ; but if this be 
often repeated, although the plant will not softer, yet 
the leaves will be longer at every repetition in return- 
ing to their former situation, or will cease to move at 
all. She accounts fur this by saying, that the spiral-like 
elastic vessels are relaxed hy the operation^ and lose 
their power of coiling into their usual form. 

Others would account for the above fact by saying 
that the irritability of the plant was exhausted by these 
repeated and unnatural actions ; in the same manner as 
the mimosa becomes gradually less sensible to impres- 
eions when too often renewed. 

Mrs Ibbctson’s third argument is, that those leaves 
wliich have most motion, are provided with most spiral 
vessels, and have these vessels most twisted ; as in the 
populus tremula. 

Fourth proof. Mrs Ibbetson divided the spiral ves- 
sels of a vine leaf while growing, without touching the 
nourishing vessels; and from that moment it never con- 
tracted, and when placed with its back to the light, 
it did not alter its position, though it was long before it 
decayed. Both electricity and galvanism cause these 
leaves to contract, by affecting the spiral wires (not the 
cuticle), for when the leaf is deprived of these vessels 
it does not contract at all. 

We would here remark that we suspect much, in the 
above experiment, that more than the spiral vessels was 
divided ; at any rate there is very great discordance be- 
tween Mrs Ibbetson's experiments and that of M. Ca- 
landrini, who found that vine leaves turned to the lii;ht 
when they were separated from the stem and suspended 
by a thread. 

Fifth argument. Mrs Ibbetson observed, when she 
placed some of the spiral vessels taken from a cabbage 
leaf upon one end of a long netting needle, and caused 
a candle to approach, that they were much agitated, and 
at last flung themselves off the needle. We think no 
conclusion can be drawn from what is here stated. 

The fresh water conferva and the dodder tribe, are 
the only plants, without leaves, that Mrs Ibbetson is 
acquainted with, which have spiral vessels. 

Mrs Ibbet^uu says that the spiral vessels are so very 
tough, and so very tightly coiled, in the leaf stem 
{pettole) geranium cordifo! turn, that she has by 
means of them been enabled to draw up the leaf; but it 
is difticult to be done. 

The sixth proof is drawn from the effect produced by 
moisture on Captain Kater’a hygrometer, which will 
noticed soon. 



General Observations. — ^Mrs Ibbetson says the spiral Vtgthbk 
wires may be considered as a secondary cause, of motion, Phpio <14* 
as they are primarily acted upon by light and moisture. 

By means of the spiral wire, all the movements of plants 
are made ; by it, flowers open in the morning raid shot 
in the evening; the leaves turn, and the creeping plants 
wind in their regular order. Mrs Ibbetson snys, the 
opening of the flower at a different time of the day, or 
its turning in a different manner, does not militate a- 
gainst the above statement ; as strong light and dry 
weather produce a contraction of the wire, while dark- 
ness and moistiue effect a dilatation of it. It depends 
wholly upon the position in which the spiral wire is 
placed, whether by its dilatation the flowei-s shall be 
opened or shut, as iu mechanics the same .spring may be 
made to turn to the right or to the left, to open or to 
shut a box. Most of the flowers which Mrs Ibhetion 
has observed to close at noon, have an extremely limber 
corolla, formed only of a double cuticle without pabu 
ium ; and lienee they are soon overcome by heat, and 
relaxation directly takes place ; n.s in the co/ivclvulus 
nity the evening or tree primrose, &.c. 

SVe nuist add, however, that we regard this account 
of the spiral vessels with some degree of doubt. We 
suspect that the spiral ve.ssels, if they have the power of 
opening or shutting a flower, will always act in one 
uniform manner; i. e. if they are. able to open it, they 
will nlway.s do so, and vice versa. 

The nymphea alba raises itself out of the water, and 
expands, about seven o’clock in the morning; and closes 
again, reposing upon the surface, about four in the even- 
ing. Now its petals are much thicker than those of 
the leontodon taraxacum^ which shuts up its flowers be- 
tween eight and nine in the evening. 

We could multiply instances ; but we conceive we 
have said enough to shew, that the flowers with the 
most slender corolla are not uniformly those which 
soonest close. ^ 

Mrs Ibbetson says, contrary to the opinion of Mu^ 
bel, that the case in which the spiral vessels are incited 
is capable of being stretched ; indeed it is formed of so 
thin (or rather so loose) a snbstance, as plainly to be 
intended to dilate and contract. The case is composed 
of a very few thin vessels, interlaced with an extremely 
fine spiral W’ire ; while the large spiral vessels fill uptbe 
case in an irregular manner, the nourishing vessels form 
a regular circle of tubes around it. See fig. 29* 3°‘ 

(y the Indian grass {andropogon contortvm of Liu- 
nfi), of which Captain Kater’s hygrometer is forme . 
—The chief part of it is made with the spiral awn 0 
an Indian grass, which readily untwists in a moist a - 
mosphere, and vice versa. Now Mrs Ibbetson »**^*»' 
the most trifling change of moisture can untwist one so 
of vegetable fibre, and by this means manage an 
ment, why should not a quantity of similar formed n re 
or spiral ve<*8eU prcduc e the same effect on leaves an 
flowers ? She says, Captain Kaler’s hyprometer mov« 
very sensibly if a finger be placed within half an me 
ol the fibre (awn.) Now, the most sensitive plant we 
have will net move but with the touch.” ^ 

We are quite aware of the effects of moisture on so 

vegetabicSi 



Cn) Sbe found the spiral vessels also k the andropogm amKaiuM. 
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“ttsetaUe Vegetables. We have strong proofs of It In some of the 
Phy*i«ilo«y. mosses, as in tlie hryum hygrometricuntj tvhich, if the 
“ T fruitstaik be iiioistenecl at the bottom, makes three or 
four revolutions ; if the upper part be moistened, it 
turns the contrary way. 

We can scarcely compart these motions with those of 
the mimosae \ for it is quite evident that they are pro- 
duced by moisture : but as we are to speak of the mo- 
tions of the mimosae in a little, we would only observe, 
that when Mrs Ibbetson says ** the sensitive plant will 
not move but with the touch,*’ she argues against her- 
self ; fur this shews that it is acted upon by the same 
causes as animal muscles, and that it is not governed by 
moisture alone. 

The only sensitive part of the Indian grass is the awn, 
which is formed of a leather-like substance, infinitely 
thicker and stronger than the usual spiral vessels in 
plants. The awn is formed of two apparently flat 
pieces, with a cylindric hollow runuing through the 
middle, which is filled with a thick spiral wire. Fig. 
21. 22. 23. and 24. Each side of the awn is bristled 5 
but the bristles do not add to its sensibility. 

Of the The awn or sting of the nettle is 

a long pipe with a bag at the end divided into two 
parts \ the smaller contains the poison, and the larger 
is situated below it. This bag seems also to be compo- 
sed of a leather* like substance, and it is likewise affect- 
ed by light and moisture. 

The moment the upper part of the pipe is touched, 
the under part of the bag whirls up, breaks the poison 
bladder, and throws its contents violently up the pipe, 
burning the person who touches it. 

Light thrown upon the bag by means of the solar 
microscope, produces the same effect as touching it. 
The poisonous liquor is protruded up the pipe with 
great force, till it issues out at the minute aperture at 
the point *, but before it does so, the pipe is bent down 
with a jerk, by means of the spiral wire. 

The spiral wire winds round the bag at the bottom 
of the pipe ; and it is by the action of this wire that 
the bag is made to contract. The nettle lays down its 
stings every evening, just as the sensitive plant does its 
branches. See fig. 1^ and 20. 

Mimosa Sensitiva.—Tht motions of this plant are re- 
gulated not only by the spiral wire, but also by a bag 
of a leather-like substance, which is capable of contrac- 
tion and dilatation. 

We shall next give Mrs Ibbetson’s plate respecting 
the structure of this plant, with her description. 

Fig. 25. Fig. 25. is a representation of the springs which go- 
vern each leaf *, d, d is the stalk. Each leaf has a 
base c, r, which serves to concentrate the spiral wires. 
These passing over in every direction, being drawn 
through tbe narrowest parts of the stem bbbbj press 
the stem together ; and, when touched, lay the leaves, 
one on tbe other, the whole way down the leaf-stalk. 
But, before the stimulus is applied, the stenx is flat- 
tened in a contrary direction. The ball of the leaf 
is hollow and filled with oil. The parts e e and p p 
Fig. 25. (^g- 26.) are made of that leathery substance, which 

forms the cuticle, and is contracted by tbe light in 
tbe solar microscope. The parts ee contain the oil 
which serves to lubricate the knots (we suppose), and 
enable them to slip over each otlier ) beside, probably, 



acting some important part In the formation of the va- VeRctahle 
rious gasses and juices in the composition of the plant. Physn»j..gy. 

When touched, the whole siring relaxes at 0 0, and 
lets the branch fail. This it would also do at if it 
were not supported by the wood-vesseU turning into the 
leaf. Fig. 27. is the part e e pp uncut, and in its na- 
tural sate. Mrs Ibbetson thinks that not only the mo- 
tions of this plant, but of all others, depend upon the 
spiral wires which contract and dilate by the action of 
light and moisture. She adds, that there are no spiral 
wires in the seminal leaves of the mimosa sensitiva, and 
that the seminal leaves have no motion whatever. 

In farther illuslration of this subject, we shall next 
present our readers with some observations by Mr Lyall, 
lately published in Nicholson’s Journal*, respecting * Vol. xxr. 
tbe irritability of tho mimosa pudica, and some other p2. 
plants. 

** It is well known (he observes), if we take a leaf 
of this plant, similar to what is represented (fig. 31-), 
and then, by means of a pair of scissars (completely 
dry), cut oft half the pinnula A, this ptnnula will con- 
tract at its joint, either immediately, or in a few {se- 
conds ; its neighbour, or opposite pinnula, B, closing 
at the same time, or sooa after. 

** The pinnulse A and B having come into contacf, 
there is a pause, or a short cessation, of motion but 
in tbe course of a few more seconds, the next pair of 
pinnulse, CC, will also shut up, and tbe same will hap- 
pen with every pair of pinnulse of that pinna succes- 
sively ; only with this diflerence, that the intervals be- 
tween the shutting up of each pair of pinnulm will be 
shorter, the farther it is from tbe pinnula that was cut. 

After the whole uf the pinnulse of this pinna have com- 
pletely closed, and a little interval, then the joint D 
will bend so as to allow tbe pinna to drop cousider- 
ably. 

Nevertheless, the motion is often not so obvious ia 
this joint, as in that to be mentioned. 

** A longer pause will now intervene, in some cases 
so long as to make us suppose that all motion is at an 
end } but at length the joint E suddenly bends, and 
astonishes tbe beholder. 

** Tbe petiole F now, instead of forming an acute 
angle with the stem above ibe joint, forms a very ol>- 
tuse ai^le with it. 

** We shall now have another cessation of motion, 
and then tbe joint, H, will slightly bend \ then another 
pause, then a shutting up of the pair of pinnula, H, 
and so on with the other pinnulae, till the whole pinna 
is closed. Tbe motions, however, will not be so regu- 
lar in this pinna as they were In the other \ for as tbe 
pinnulse II approach, they press forward the next pair, 
and so on with all tbe resL” 

These motions, the author supposes, arc not occasion- 
ed by impulse \ for a bit of tbe pinnula may be cut off 
almost without producing any motion. 

But, allowing that a little motion were produced, it 
comes naturally as a question. Why does the motion 
become so extensive ? how is the impulse communicated 
to the origin of the petiole ? The author does not think 
that these questions will ever be satisfactorily answered 
upon mechanical principles. 

He admits indeed, that a structure exists in the mi- 
mosa sensitiva, corresponding to what Mrs Ibbetson has 
3 Y a described; 
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Tecretable described ^ although he seems to have some doubts re- 
Pliysiology. specting it. He then proceeds to inquire, whether by 
' such a structure, acted upon by heat, light, or mois- 
ture, we could possibly explain the motions of the mi- 
mosa pudica. “ On the experiments above related, (he 
observes), I presume no one would say, that moisture 
was the cause of motion, as the scissars were quite 
dry.” 

It is to be remembered also, that this plant will per- 
form its motions under water. 

As there was no change of light, consequently this 
had no share in the effect. Besides, when moisture is 
. produced (Mr Lyall certainly means darkness) in con- 
sequence of the abstraction of light, all the pinnulae 
shut up at the same time not, however in the regular 
order mentioned in the experiment. Neither does the 
motion take place from change of temperature, for the 
temperature was not altered. 

A great many questions will here suggest themselves, 
as, How does it happen that the motion is produced ? 
how does it become so extensive ? how comes it that 
there are regular motions and patises, &c. ? 

The author concludes, by saying, that it is vain to at- 
tempt any mechanical solution of the phenomenon men- 
tioned above, ** which would seem to depend on an ex- 
quisite irritability in the plant itself.” 

Dton^a Muscipu/a.^Mr Lyall does not think that 
the motions of this plant are to be explained in the man- 
ner spoken of by Broussonet, who ascribed them to the 
evacuation of a fluid from the leaf, which will be noticed 
tfhen we speak of the droserce. For the leaf^may be 
touched without causing any efflux of fluid whatever, 
and yet it will contract completely. 

Comparetti’s explanation respecting the motion of 
this plant is not admitted 5 because it seems improbable, 
is contrary to analogy, and inadequate to explain the 
phenomenon. 

Of the Drosera Longtfolia and Rotundifolia, As 

many of the muscles of the animal system, as the heart, 
diaphragm, &c. act quite independent of the will, and 
as these parts are highly irritable, Mr Lyall wishes to 
show, that a voluntary command of a muscular force 
should not be taken into the definition of the word irri- 
tability, as has been done by some. Mr Lyall says. 

By irritability, I understand, that property inherent 
in some bodies (or rather parts of bodies), by which, 
when a stimulus is applied, they are enabled to con- 
tract. 

The leaves of the drosera rotundifolia, when proper- 
ly unfolded, lie round the stem in a stellated manner. 
The footstalks of the leaves vaiy in length from half an 
inch to an inch and a half. ( The leaves are covered on 
their upper surface by a number of hairs, varying also 
xn length from one line to three^eighths of an inch, and 
are each terminated by a little gland, which gland is 
covered by a transparent viscid fluid, pi-esenting a fine 
appearance. ® 

The chief diBierence between the drosero longifolia 
and rotundifolia is in the shape of the leaves : ttoe of 
tire former being obovate, while tUose of the latter are 
or an orbicular shape. 

Mr Lyall n 
who, it would 
described the 
teda 
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Mr Whately and Mr Gardoni had observed some in* Yqttili 
sects imprisoned in the leaves of this plant, and hence 
were led to press with a pin the centre of other leaves 
in their natural and expanded form, when they veiy 
suddenly contracted, and, as it were, encircled the 
pin. 

Both bad noticed, in 1779, that the leaves of the dro* 
seme moved, when irritated. He placed an ant upon 
the middle of a leaf of the drosera rotundifolia, bat so 
as not to disturb the plant. The ant endeavonred to 
escape, but was held fast by the clammy juice of the 
points of the hairs, which was drawn out by its feet 
into fine threads ; in some minutes the short hairs on 
the disk of the leaf began to bend, then the long hairs, 
and laid themselves upon the insect. After a while the 
leaf itself began to bend, and in some hours the end of 
the leaf was so bent inwards as to touch the base. Tbo 
same happened when the experiments were made on tht 
drosera longifolia, but more rapidly. 

Roth also found that the hairs bent themselves when 
he touched them with the point of a needle, with a hog’s 
bristle, or when he placed a very small piece of wood 
the weight of an ant upon the leaves. 

Mr Lyall next gives us an account of bis own expe- 
riments. He says, “ that for five months, he almost, 
every day, bad the species of drosers under his eye, ei- 
ther at home or in the country j” and he confesses, that 
he never saw such a rapid contraction of the leaves of 
the drosera rotundifolia, as bad been noticed by Messrs 
Whately and Gardom ; but in all his experiments tbs 
contraction was gradual, though it seldom failed to hap- 
pen, if the plant was in good condition. In most of 
his experiments an hour was necessa^ for the compkt* 
bending of all the hairs ; and it required some boors w 
the perfect shutting up of the leaves.^ Hence it is evi- 
dent, that whoever has a wish to notice the luoti^ o 
the droseree, must not set out with the expectation 0 
seeing a rapid motion, similar to what happens »a U** 
mimosce, follow the application of a stimuJusj wb ® 
observe the ultimate cfl'ects, must watch with an atten- 
tive eye, for at least 20 minutes. 

In accounting for the manner in which these n^ions 
are performed, various opinions have been held. 

Sonet suspects that the disengagement ol some Imi s 
influences them. He says, that the insect, by absor 
the fluid which is on the points of the hairs, empties 
vessels of the leaf, which folds upon itself} an 
quickness of the action is proportional to the number 0 
hairs touched by the insect. . , . 

Our author observes, that “ this theory, «t first sig > 
does not appear even to be plausible } for, bow is it i^*|’ 
hie* that an insect can absorb a thick tenacious fluid . 
doubt, however, part of this fluid will he aiuc 
the part of the insect which touches it } but this see 
quite unconnected with the contraction of the lea » 
the 30th of July, Mr Lyall brought from country a 
number of plants of the drosera rotundifolia, . 
inspeoting them, he found many of the hairs 0 
kaves- deprived of their viscid fluid } but yet hot 1 
mod the leaf remained quite expanded and in good 
ditioo. Next day, about four o?cl(w:k, he f 

•mall bit of sulphate of copper, in the disk of 00 
these expanded leaves, and by six ©.’clock most 0 
hairaon .one side of tb© leaf, even theouter^a* 
bent themselves over the bit of copper} this se 
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observations of Mr' Whately, 

appear, was theiitst in this kingdom who 
Cdntractfona qf the dtoseme when inrita* 
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V«g^ble to prove the inaccuracy of Broossonet's theory. In 
Physiology. ot|joi« experiments, he placed small bits of bread or 
’ wood, or three or four of the central hairs, without 
touching the other hairs, or the viscid fluid on tlieir 
ends y and in a few hours he found that all the hairs had 
contracted around the foreign body. In some plants, 
the sulphate of copper was placed upon ^ome of the 
small hairs in the disk of the leaf, without touching the 
leaf itself ^ yet the bending of the hairs and leaf was 
complete. 

“ We have here proof (he adds), ist, That the 
leaves do not contract when deprived of their viscid 
fluid, which ought to have been the case if Broussonet’s 
theory had been true. 2dly, That the contraction 
takes place even when the viscid fluid does not cover 
the little glands. 3dly, That the contraction follows, 
although the foreign body is not brought into contact 
with all the hairs. 

The opinion of Sennebier, who appears to have 
ascribed the motions of the droserae to the effect of pres- 
sure is next examined. “ Sennebier seems (it is ob- 
served) sensible, that the contractions of the leaves 
take place even when light bodies are placed on them, 
which circumstance of itself would Lead us to suspect, 
that pressure is net alone the cause. 

1 know (it is added), that, if we press on the centre 
of a leaf with a pin, &.c. we may cause its margin to 
approximate the pin ; and this certainly would be owing 
to a mechanical cause. But, suppose we see the con- 
traction take place, as I have done, when a body speci- 
fically lighter than the leaf itself is placed in the centre, 
as a bit of rotten wood *, should we be still inclined to 
ascribe it to a mechanical cause ? Admit that it is the 
case. Suppose, then, we place the same bit of wood on 
the margin of the leaf, what effect ought to follow ? If it 
were owing to a mechanical cause, or the weight of the 
foreign body, as in the last mentioned case, then we 
should expect, that the part of the margin of the leaf, on 
which the bit of wood rested, would be depressed y 
which undoubtedly is not the case : hot, on the contrary, 
the margin rises, and then contracts towards the foreign 
body, or towards the footstalk of the leaf. 

" That this motion does not depend on pressure, may 
be still better illustrated, by placing a fly, or some other 
body, on the apex of a leaf of the drosera longifolia. 
The hairs near the foreign body will contract around 
and then the apex of iIk leaf will rise upwards, and' 
turn inwm*ds, until it touches tlte base. Or, if the of- 
fending body is small, the leaf will become convoluted 
around it.” 

From the result of bis experiments, the author thiid«s, 
that the motions of the leaves of the d/oseree cannot be 
explained on mechanical princi|iles. He conceives, 
that these motions are performedv if not by muscles, at 
least by something which is equivalent to muscles in the 
animal body. 

It appe:u'8 titat the leaves of the drosera rotundifolia 
and longifolia remain completely expanded during the 
hottest sunshine and drie^ weather daring the coldest 
and wettest weather •, during tl>e greatest d^ne8s,.and, 
ftnalJy, during the brightest light of day;. This, how- 
ever, is to be taken: in a limited sense, L e. only daring 
the expansion of the leavesj not during the aolduf wii>* 
tor. ** Here, tljen, neitlierrheat, cold, dryness^ damp- 
ness, darkness, nor light in general, at all affect the 
2 



leaves 5 but, if a foreign body be applied to the leaf so as Vcgeublo 
to stimulate, then it will shut up” in the manner we Phyuology. 
have already described. Sec Vegetable Anatomy, » 
Supplement. 

EXPLANATION of PLATES DXLI. DXLTP 
AND DXLIII. 

[Nb/r, that some errors in the references to figures 
in the text may be corrected by this explanation, which 
is accurate.] 

Fig. I. Part of a branch, shewing the manner in 
which the line of life, c c, enters into the flower-bud, a, 
and passes by the leaf, b b. 

Fig. 2. A flower-bud, showing the line of life, c c, 
running up to each flower, a, a, a, a, a, a, a, and the 
pith terminating at b. 

Fig. 3. Section of the stem of a tree ; a, the rind \ 
b, the bark ; c, the inner bark ; d, the wood \ e, the ' 
spiral nerves \ f the corona or line of life the pith ; 
h, h, the silver grain *, 0, 0, 0, the bastard grain. 

Fig. 4. Cylinders of the inner bark. 

Fig. 5. Cylinders of the wood. 

Fig. 6, 7, 8, 9; Commencement of the growth of 
leaves, exhibited in different stages, a, a, a, a. The 
mid-rib j b, b, b, the young vessels appearing like cot- 
ton \ c, c, the spiral nerves ^ d, the smaller vessels cros--^ 
sing each other. Fig. 9. also shews, e, e, the fine ves-- 
sels growing up each side of the mid-rib and f tlte 
pabulum. 

Fig. 10. Leaf- bud of the lime-tree. 

Fig. 11. Leaf-bud of the borse-chesnut about Ja- 
nuary. 

Fig. 1 2. A seed-vessel of the class syngenesia j a, the 
calyx b, female florets *, r, male and female florets. 

Fig. 13. Section just above the seed-vessel of the.di- 
anthus. a, the calyx proceeding from the bark j 6, the 
the corolla, from the inner bark r, r, c, r, ten stamina 
from the wood ^ d, the seed-vessel e, the pistil from 
the corona or circle of life. 

Fig. 14. Representation of the bean. 0, 0, the non- 
risbiiig vessels ; L to x, the seminal leaves, or cotyle- 
dons ; /, to /, the embryo. 

Fig. 15. 0, The nourishing vessels j //, the embryo 
in the seed of tl>e lily, crossing the empty part of the 
corculum. 

Fig. 16. Shews, /, 4 the line of life ^ 0, 0, the nou- - 
rishing vessels. 

Fig. 17. Represents the heart^aken out of the seed 
of a ciiesnut. /, circular hook 0, 0, the nourish- 
ing vessels } /, /, the line of life, which was taken out 
where it crosses the heart at m. 

Fig. 18. The seed of the gooseberry. 0, the nourishing 
vessels j /, the line of life j m, the corculum or heart. 

Fig. 19. The sting of the nettle, as viewed with the 
solar microscope ; z, the bag of poison ; :ir,the spiral wire. 

Fig. 20. The sting after the poison has been tbrowli 
to the point ; x, the spiral wire contracted. 

Fig. 21. Indian grass greatly magnified, showing 
the manner in which it is formed. 

Fig. 22, Awn of the grass. 

Fig. 23 and 24. The grass twisted. 

Fig. 25. Leaf of the mimosa sensitiva. 

Fig. 21^ A lon^tudinal section of the leaf-stalk of 
the mimosa seoskiva, the middle part containing fiww 
cases of spiral wire, and egeb extremity only three. 
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VtxcIaLlc Tig. 27. The extremitr of the oncat leaf-stalk, which 
l'U%uoutgj jg Jivided »t pp in fig. 26. 

Ycicz, ^ bon^nlal section of the stem of the mi- 

»- ^ f mosa. 

Fig. 29* A case full of the spiral wire much magoi> 
fied. 

3 ®' Spiral wire still more magnified. 

Fig. 31. Leaf of the mimosa podica. 

VKGKTATIVE soul, among philosophers, de- 
notes that principle in plants, by virtue of which they 
vegetate, or receive nourishment and grow. 

VEHICLE, in general, denotes any thing that car- 
ries or bears another along; but is more particularly 
used in pharmacy for any liquid serving to dilute some 
medicine, in order that it may be administered more 
commodiously to the patient. 

VEII, In Ancient Geography, a city of Etroria, the 
long and powerful rival of Rome ; distant abont too 
sudia, or 12 miles, to the north-west; situated on a 
high and steep rock. Taken after a siege of 10 years 

Camillus, six years before the Uking of Rome by the 
Gauls : and thither the Romans, after the burning of 
t^heir city, had thoughts of removing ; but were dissiu^d 
from it by Camillus (Livy). It remained standing after 
the Funic war; and a colony was there settled, and iu 
twitory assigned to the soldiers. But after that it de- 
clined so ffrodnollv ma I.... T.. 1 . 
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iVp ‘“7 * *'"8'e^c« »Und- come short of the beaoty of those io France, anl ac- 

Cremera fOvidt Th.«”*t ’’ ” *"* **’* ®®tdingly are sold for lo or 15 per cent. less. There 

Creme« .(Ov.d) m spot on jrlnch a st^ lie, near are evei «>n>e hroogfat from CuU > hot they are the 
:r^s patnmonv r HolstM . /• •• ® ^ 



— . A « ' uu iTDicn 11 sto 

Is^, in St Peter’s patrimony (Holstenius). 
thin^^' * *«rviog to cover or bide any 

In the Romish churches, in time nf Lent, they have 
veils or curtains over the altar, crucifix, imara of 
saints, &c. ® 

A veil y crape is worn on the head hy nuns, as a 
Udge of tlieir ireofession : the novices tvear white veils, 

articUNuv” ““**• '''* 

» ’«««• which carries the 

^AvroM!;: ““ 

. miners i» a fissure in the horizontal 

strata which contains ore, spar, caok, clay, chert, croil, 
brownhen, pitcber-chert, cur, which the philrempherJ 
rail the ^ther of tnetah, and sometimes toil of all co- 
laurt. When it bears ore, it is called a quick veins 
when no ore, a dead van. * ’ 

VELA, a remarkable cape on the coast of Terra 
i 2 ™o America. W. Long. 71. 25. N. Lat 



^ ELITES, in the Roman army, a kind of — rra* Ycisj 
soldiery, \rho were armed lightly with ajarel2B,acad, | 
cuirass, and shield. 

V ELLEIUS Paterculus. See Patercults. • ~ 

^ ELLUM, is a kind of parchment, that k iocr, 
evener, and more white than the coommb pait^nL 
The word is formed from the French cri&, of the 
viiulinvs, “ belonging to a calf” 

^ LLOCITY, io Mechanics^ swiftness; th^ At- 
tion of motion whereby a moveable is di ^^yfd tarn 
over a certain space in a certain time. It is abn 
Celerity, and is always proportional to the space mnfcd. 

See Quaktity, N® i i and 14, &c. 

VEL\ ET, a rich kind of stuffi all silk, covered os 
the ontside with a close, short, fine, soft shi^ the arWr 
side being a very strong close tissue. 

The nap or shag, called also the vehxthg , this 
stuff, is formed of part of the threads of the warp, which 
the workman puts on a long luuTow-channdled ruler sr 
needle, which be afterwai^ cots, by drawing a sktip 
steel tool along the channel of the needle to the ends sf 
the warp. The principal and best manufiKtorics of 
velvet arc in France and Italy, parlicnlarly in Venice; 
Milan, Florence, Genoa, and Lucca ; there are others 
io Holland, set op by the French refbgees ; whereof 
that at Haerlero is the most considerabie ; but they ill 
come short of the beanty of those in France, and sc- 

old for ic 

brought 

worst of all. 

VENAL, or Venous, in Anatomy^ something that 
bears a relation to the veins. This word i< also Ibr 
something bought with money, or procured by bribe^ 

VENEERING, Vanee&i.vg, or Fineering , a 
of marquetry, or inlaying, whereby several thin sli» 
or leaves of fine wood, of different kinds, are applied 
and fastened 00 a ground of some common wood. 

There arc two kinds of inlaying : the one, which is 
the more ordinary, goes no farther than the making oT 
compartiments of different woods ; the other reqniits 
much more art, and represents flowers, birds, and the 
like fibres. The first kind is what we properiy call 
veneering; the latter we have already described nnder 

Marquetry. 

The wood intended for veneering is first sawed oot 
into slices or leaves, about a line thick : in order to aw 
them, the blocks or planks are placed upright io a kin 
of vice or sawing press the description of which 
be seen under the article just referred to. These slices 
are afterwards cut into slips, and fashioned divers ways, 
according to the design proposed ; then the joints being 



VELARIUS. in antimilfv <■» - according to the design proposed ; then the joints being 

the Itoman emperors, bcine a’ kind o^shTr *. carefully adjusted, and the pieces brought down to their 
was behind the curtain in P™?*" thickness, with several planes for the porp-e, 

®f the chancellor’s was at the^entrv oHlie T?!*" ““ “ 8™“'“’ ®'' *’*“'*‘ '*n'.".®“j 

ond that of the ostiarii at the Tor ballustra*, j ,Uh good strong English ^ue. Tlie pieces thus 

a .uperior of the toZ denomination ItV ™ 2*1 ?“■* "»rk. if smSlI, is put ina press; ifl«F| 

them. denomination, who commanded it is laid on the bench, covered with a board, and pressed 

VELEZ-nv.fJrtn^.n . _ . - down with poles, or pieces of wood, one end wherroi 

reaches to the ceiling of the room, and the other be^ 
on the boards. When the glue is quite dry they take 
it out of the press and finish it ; first with little plaoes» 
then with tlivers scrapers, some whereof resemble 
which take off dents, &c. left by the planes. ^ 
sufficiently scraped, the work is polished with the skin 



kingdom of F« rdTi’he* “’® 

the ancienl AcTth^ WiLTA"" “ 

castle, where , he governor Lhlra”"?."? “ 
tween tm, high mountains, on the ioast of t? M 
ifcrranean sea, W, Long. 4. o, N. 1 ,t. gj. 
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a son dog, wax, ami a brush and polisher of shave-gr.issi 
which is the last operation. 

^ hNhllEAL, something belonging to venery j as 
t!ie Incs venerea, See Medicine Ificiejr. . 

VEN 1:111 Y, is commonly used for the act of copula- 
tion, or coition, between the two sexes j it has also been 
employed by old writers as applicable to hunting or f/ic 
c/iace^ as bca<^tx of venery, 

VENESECTION, or Phlebotomy, in Surgery, 
tSee Surgery Index, 

VENETIAN Bole, a fine red earth used in paint- 
ing, and called in the colour shops Venetian red , — It is 
dug up in Carinthia, and sent from Venice to all parts 
of the world ; but the use of it is much sujierscded by 
a brig!)l colcotliar of vitriol. 

V ENICE, State of, formerly a celebrated repub- 
lic, which for uearly ten centuries formed one of the 
most powerful maritime states of Europe. Its dominions 
. lay chiefly along the coasts at the head of the Adriatic 
sea, comprehending not only a considerable tract round 
t!ie city of Venice, but several districts both to the east 
and west of that sea, together with the islands of Corfu, 
Zantc, Cephaloiiia, Cerigo, and some others of less note 
in the Archipelago. It was bounded to the north bv 
the Alps, to the west by the duchy of Milan, and to 
the east by Croatia, a province of Turkey in Europe. 

The republic of Venice is said to have taken its rise 
from a small Italian colony, who in the middle of the 
51I1 century were driven by Attila king of tiie Huns 
from the cities of Aquileia, Verona, Mantua, &c. and 
took refuge in the group of small islands where now 
stands the city of Venice. Here they established them- 
selves, and formed a smalt independent slate, adopting 
the consular form of government which had so long pre- 
vailed at Rome. By the end of the 5th century they 
had become of consequence, and were able to raise and 
maintain a fleet and a small army. They engaged in a 
war with the Lombards, and distinguished themselves 
against the Istrian pirates, and the inhabitants of the 
neighbouring port of Trieste. 1'hey also assisted Jus- 
tinian in his contest with the Goths, and received from 
him and his general Narses, many marks of favour and^ 
distinction, 

About the year 697, the tribunitian power, which had 
prevailed in Vcoice from the end of the 5th century, 
was abolished, and the states elected a supreme magi- 
strate, whom they called doge, or duke. He was to 
represent the honour and majesty of the state j to assem- 
ble and preside at the great council, where he had a 
casting vote in all disputed points j to nominate to all 
offices, places, and preferments, and to enjoy the same 
authority in the church as in the state. Excepting a 
short intermission of about five years, the power of ihe 
doges continued till the fall of the republic. 

Under the doges, the power and wealth of the repub- 
lic continued to increase. In 765, the Heraclians and 
Gezulgns, subjects of the republic, revolted, and threw 
themselves on the protection of the emperor Charles 
magne. That emperor settled them for the present at 
Malamoe, in the neighbourhood of the Venetian capi- 
tal ; but from th;s asylum they wei*e quickly driven by 
the forces of the republic, Incensed at this aflfront com- 
mitted against his authority, Charlemagne ordered his 
sqn Pepin to declare war against the .Venetians 5 but as 
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Astolphus Tiing of the Lombards was then laying twaste Venice 
the territories ot the church, the troops of Pepin were, ^ ^ j 

by the iiitreatits of the pope, dispatched against tint 
powerful monarch ; and though, on the defeat of Aatoi- 
plius they marched against the Venetians, it does no't 
appear that the enterprise was productive of either ho- 
nour or success. The war with Pepin was renewed in 
034,^ on occasion of Obelerio, the doge of Venice, 
shewing an inclination to favour the Greek emperor 
Nicephorus against Pepin. Obelerio was related to the 
Irench monarch, having married his sister ; and as on 
this account the Venetians were jealous of the attach^ 
meiit of their doge, he was superseded, and Valentin 
nominated commander in his place. Pepin had collect* 
ed a numerous and well appointed army, and had fitted 
out a fleet to act against the Venetians by sea. With 
this formidable force he advanced directly to Venice, 
but here he was opposed with all the valour of inde- 
pendent citizens fighting for their liberties. 

The Venetians, however, notwithstanding the mostluirenidity 
obstinate defence, the most vigorous sallies, and their ««d fucces* 
selling every inch of ground at an incredible ex pence of 

blood, were at length reduced to that part of the city 

u.*:.!.. ^ .z / An. 004. ' 
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south of the R\ 9 \\o(seethemxtarttcie); this stream and 

ffieir own bravery, being now their only defence. While 

Pepin W89 prep»rinif to throw a bridge over tho canaij 
they resolved, as a last effort, to attack Pepin’s fleet, and 
to vanquish or die in defence of their liberty. Embark^ 
ing all the troops they conid spare, they bore down 
With the advantage, of the wind and tide, upon the ene- 
my, and began the attack with snch fury, as obliged 
the French admiral ta give way. The lightness of their 
ships, and the knowledge of the soundings, gave the 
Venetians every advantage they could wish : the ene- 
my’s fleet was run agroui>d, : and the greater part of 

their troops perished in attempting to escape ; the ships 

were all to a few either taken or destroyed. During 
this action at sea, Pepin resolved to assault the city by 
land, not doubting but the garrison was so weakened by 
the number of forces they had sent ou board the fleet 
as to lie able to make but a slight resistance. Having 
for this purpose thrown a bridge over the Rialto, he was 
marching Ins troops across it, when be found himselfat- 
tacked on every side by the Venetians from their boats, . 

^d others who had posted themselves on the bridge. 

The battle was long, bloody, and doubtful, until the 
Venetians employed all their power to break down the 
bridge \ which at last yielding to their obstinate endea- 
vours, a prodigious slaughterof the French ensued; they 
fought, however, like men in despair, seeing no hopes of 
s^ety but in victory; but all communication being cut 
off with the troops on shore, they were to a man either • 
killed or drowned. The number of slain was so great 
that the space lietween the Rialto and> Malamoe was co- 
vered with flead bodies, and has ever since gone by a .. 

name expressive of the prodigious slaughter. Pepin was 
80 struck with the intrepidity of ihe Venetians* lhat he - 
raised the siege, abandoned the enterprise, and conclud- . 
cd a peace with the republic. 

J }" '!«> Venetians engaged in an offensive and Venetian . 

defensive ^liance against tlie Saracens, with the Greeka «^e- 
emperor Michael, to whose as.sistance they sent a fleet of 
60 galleys. In .in engagement which took place he- 
tvrecn the allied fleets and that pf the Saracens, the for- '"ad‘ 835. 
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Venice, mer were completely defeated, and almost all iLe Vene 
tian galleys were either taken or destroyed. On the 
news of this defeat, the capital was thrown into the 
greatest consternatioa, justly dreading an attack from 
the victorious Saracens. This alarm, however, soon 
Ktdisidrd, on finding that the barbarians had turned off 
on the side of Ancona. Uhe city now became a prey 
to internal dissension. Popular tumults were frequent, 
and in one ol these the doge was murdered. By the 
prudent and vigorous administration of a succeeding 
doge, Orso Participato, good order was re-established, 
and at the commencement of the loth century, the re- 
putation of the republic for military prowess was much 
advanced by a victory gained over the Huns, who had 
invaded Italy, and defeated Berengarius. 

Towards the close of the i itli century,. Venice iiegan 
to make a considerable figure among the states of Europe, 
having acquired xUe sovereignty of Dalmatia and Cro- 
atia, with which in 1084 they were formally invested 
by the Constantinopolitan emperor. 

.cii«p,rtc or holy war against the 

in the OT- Saracen^ was preached up by the emissaries of the pope, 
■Bdet. and the Venetian republic engaged in the undertaking 
Aa. lojff. with such ardour, as to equip a fleet of 200 sail, nndn 
the command of the doge Vitalis Michael. Before he 
sailed for the coast of Asia, however, the doge found it 
necessary to chastise the Pisans, whom be defeated in a 
terrible engagement. He then sailed for Askalon, at 
that time bwieged by the Christian forces, and it was 
chiefly by bis valour that that city, as well as Ca^pha 
and Tiberias, fell into the bands of the Christia^ 
From these victories he was recalled to repel an invasion 
of DJmatia by the Normans, whom he- also defeated, 
carrying oflF considerable booty. His successor assisted 
Baldwin in the conquest of Ptoiemais, but was defeat- 
Crrotians ^ *” quell a rebellion of the 

with the ">>» 

Creek em- Ordelapho, the pope’s nuncio arrived- at Ve- 

peror, »»<1 excited such a spirit of enthusiasm among all 

Should be first enrolUd for the holy war. The do^ 
having fi ted .)ut afleet of 60 galleys, sailed with iFio 
Joppa, which place the Saracens were at that time be- 
reduced to the last extre. 

and defeated that of Uie enemy with great slaughter • 
won after which the Saracens raised t£ siege wifh prel 
. mpitation. 1 yre was next besieged, and soon was*^!.- 
liged to capitulate 5 on which occasion, as well as on the 

"btZu sb-dtwo-thirSs of 

ine spoils. VVhile the doge was absent on those 

portant affairs, the emperor of Constantinople, jealous 

»d 5. “-'IT* 

^?^-B«rbarL’l^i ventured to oppose Fredericfc 

a haughty reply to ^ Lb .Fred'tick, after 
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arrived before tht city with 75 galleys. The iloge 
Sebastiano Ziani sailed out with the few vesfels hehad'— y-> 
got equipped, to give the enemy battle. The fleeU 
met off the coast of Istria, and a terrible engagement 
ensued, in which the imperial fleet was toUlly defeated, 
Otho himself taken prisoner, anil 48 of his ships de* 
strayed. On the doge's return, the pope went ont to 
meet him, and presented him with a ring, saying, 

“ Take thi.<, Ziani, and give it to the sea, as a testimony 
of your dominion over it. Let your successors annually 
perform the same ceremony, that posterity may know 
that your valmir has purchased 'this prerogative, and 
subjected this element to you, even as a husband sub* 
jecteth his wife.” Ollio was treated with the respect 
due to his rank, and soon conceived a great friendship 
for Ziank At last, being permitted to visit the impe* 
rial court, on his parole, he not only prevailed on bis 
father to make peace svitb the Venetians, but even to 
visit their city, so famed for its commerce and naval 
power. He was received with all possible respect, and 
on bis departure attended to Ancona by the doge, the 
senate, and the whole body of the nobility. During 
this journey be was reconciled to the pope } and both 
agreed to pay the highest bouonrs to the doge and re* 
public. ,[ 

In the beginning of the 13th century, the Venetians 
in conjunction with tlie French, besieged and tookCon-pw«** 
'Stantinople, as has been related under the article 
STANTINOPOLITAN HiSTORY, N® I44— 146, wbicb 
tbw held till the year 1261. 

In the mean time the Genoese, by their successful 
application to commerce, baviag raised 
such a manner as to be capable of rivalling the Vene* 
tian.s, a long series of wars took place between the re- 
publics j in which the Venetians generally had the ad- 
vantage, though sometimes they met with terrible over- 
throws. These expensive and bloody quarrels undoubted* 
ly contributed to weaken the republic notwiThstandiug 
its successes. In the year 1348, however, the Genoese AriW 
were obliged to implore the protection of Visconti duke 
of Milan, in oi*der to support them against their implaca- 
ble enemies the Venetians. Soon after this, in the year 
1352, the latter were utterly defeated with such loss, 
that it wa,s thought the city itself must have failed into 
the hands of the Genoese, bad they known how to i^ 
prove their victory. This was in a short lime foUowed 
by a peace 5 but from this time the power of the repub- 
lic began to decline. Continual war with the stat^o 
Italy, with the Hungarians, and their own 
subjects; kept the Venetians employed, so ttet they n 
no leisure to oppose the Turks, whose rapid advan«a 
might have alarmed aH Europe. After the 
of the eastern empire, however, in 1453 ^hc 
gan more Immediately to' interfere with the republK^ 
Whatever valour might be shewn by the Venetians, 0 
whatever successes they might boast of, it is certain 
Turks ultimately prevailed ; so that for some time 
seemed scarcely possible to resist them. What **®®**, 
tributed greatly to the decline of the republic, 
discovery of a passage to the East Indies by tJie tape 
Good Hope in 1497. Till then the greatest part 0 
East India goods imported into Europe passed 
the hands of the Venetians ; but us soon as the tap® 
discovered, the conveyance by the ^vay 
Almost entirely ceased. Still, however, the 
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power was strong; and in the beginning of the i6th 
century they maintained a war against almost the whole 
force of France, Germany, and Italy, associated against 
them in what has been called the League of Camhray. 
Soon after, however, we find them entering into an al- 
liance with the king of France against the emperor. 

After this, nothing of importance occurs in the his- 
tory of the Venetian republic till the year 1645, when 
the republic was involved in a new and sanguinary con- 
flict with the Turks, in defence of the important island 
of Candia. The transactions to which this war gave 
rise, and the spirit and bravery displbyed by the Vene- 
tians, in defending their colonial possessions, are amply 
detailed under the article Candia. 

At the end of the 17th century, the Venetians ob- 
tained an Important acquisition of territory by the con- 
quest of the Morea, which at the peace of Carlowitz 
in 1699, was formally ceded by Turkey to the state of 
Venice*. \ . 

During the war of the Succession, the states of Venice 
observed a strict neutrality. They considered that dis- 
pute as unconnected with their interests ; taking care, 
however, to keep on foot an army on their frontiers in 
Italy, of sufficient force to make them respected by the 
belligerent powers. But soon after tlje peace of U- 
trecht, the Venetians were again attacked by their old 
enemies the Turks, who beholding the great European 
powers exhausted by their late efforts, and unable to as- 
sist the republic, thought this the favourable moment 
for recovering the Morea, which had been so lately ra- 
vished from them. The Turks obtained their object, 
and at the peace of Passarowitz in 1715, which termi- 
nated this unsuccessful war, the Venetian states yielded 
up the Morea ; the grand seignior on his part restoring 
to them the small islands of Cerigo and Cerigetto, with 
some places which his troops had taken during the 
course of the war in Dalmatia. 

From the peace of Passarowitz to the conclusion of 
the i8lh century, the affairs of Venice ceased to form 
an interesting part of the history of Europe. Ever since 
the league of Cambray, the republic, weakened by its 
continual struggles with Turkey, had declined in power 
and in coii*eqtience, and was incapable of opposing a 
barrier to the encroachments of its more powerful-neigh- 
bours. During the first war which the French republic 
maintained against the emperor in Italy, the states of 
Venice afforded a tempting object to each of the con- 
tending {Murties; and in May 1797, the capital was oc- 
cupied by a body of French troops, who under pretence 
of quelling a tumult that had arisen in the city, took 
possession of the forts, and subverted the existing autho- 
rities. By the treaty of Campo Formlo, concluded in 
October of the same year, the French consented that 
the emperor should take possession of the Venetian ter- 
ritory, with the islands in the Archipelago, which had 
been subject to the Venetian republic. At the treaty 
of Presburg in 1805, Austria was compelled to cede 
the Venetian states to the kingdom of Italy, of which 
tlicse states continued to form a part till the overthrow 
of the French power in 1814, when they reverted to 
Austria. 

It is not necessary for us to l>e very minute in onr ac- 
count of the late constitution and government of Venice. 
The government was strictly aristocrat teal, being vested 
in the gKat council or senate, in which each of the Dobi- 
VoL. XX. Part II. 



lity bad a seat. The nobility were extremely numerous, Venic e. 

being computed at .not fewer than aooo, whereas the yr— 

whole population of the state did not exceed 2,500,000. 

Besides the great council, ox il consigHo grande^ 
were four others ; one composed of the doge and six 
counsellors, called la signoria; another called il consiglio 
du pregodiy consisting of about 250 of the nobility ; a 
third united to la signortOy consisting of 28 assessors, or 
great sages, which gave audience to ambassadors ; and a 
fourth, composed of lo counsellors, who took cogni- 
zance of all criminal matters, and before whom even 
the doge himself must appear, if accused. The secret 
business of the state was often carried on by spies and 
informers ; and there were in the ducal palace several 
statues of lions with open mouth.s, which formed so many 
receptacles for secret and anonymous information. 

The office and privileges of the doge of Venice have 
been already mentioned under the article Doge. Of 
late this office was little more than nominal ; and the 
doge was a mere state puppet, without authority and 
without power. His establishment, however, was splen- 
did, and his revenue not contemptible. The mode of 
electing the doge deserves notice, as it was well calcu- 
lated to prevent bribery, or the exertion of party influ- 
ence. He was elected by a plurality of voices, and held 
his dignity for llle. In his election they made use of 
gold and silver balls, which were put into a vessel, and 
served for balloting. Those who drew nine golden 
halls, first elected 40 counsellors, who drew 12 others, 
and elected 25 in addition. Of this number nine per- 
sons,* who had drawn golden balls, chose 40 more *, 1 1 
of those, appointed in the same way, chose 41 counsel- 
lors, who finally proceeded to the election, till 25 votes 
or more fell upon the same person, who was then de- 
clared doge. After this election they jdaced the ducal 
cap upon his head, upon which he took possession of the 
doge’s palace. He never uncovered liis head to any 
person, because he did not wear the cap in his own 
name, but in that of the republic. 

The military strength of the Venetians consisted of 
nearly 30,000 land forces, under the command of a ca- 
pitano, who was always a foreigner of distinction ; be- 
sides a considerable fleet, which they boasted could, in 
time of war, be increased to 60 men of war, and above 
100 galleys. The ordinary revenues of the state have 
been computed at rather more than i,oco,oool. sterling, 
a considerable part of which arose from the customs, 
and the duty on salt made at Corfu and Chiosa. 

Venice, the city which was the seat of government 
of tl»c Venetian republic, is built on 72 small islands at 
the head of the Adriatic or gulf of Venice, about five 
miles from the main land. Thai part of the gulf which 
lies between the city and the continent forms a kind of 
lagtina or lake, which, at- luw' water, is very shallow, 
and on the opposite side of the islands there are nume- 
rous shallows, the channels between which are marked 
by stakes, to direct ships in entering the port. The la- 
gunes that lie between the Islands form so many canals 
that intersect ihe city in all directions, and over these 
the streets communicate by not fewer than 500 bridges. 

The principal or greo/ canal is broad, and has a serpen- 
tine course through the middle of the city, but the 
others are narrow and crooked. The streets arc also 
narrow and winding, but clean and neat. The houses 
are built 00 piles, and have each a door opening to the 
+ 3 Z adjacent 
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Venice adjacent canal, and another to the street. As the nar- 
H rowness of the streeU but iil adapts them for walking in, 
■ places of resort on land are the ^//o, a noble 

bridge across the great canal, bordered with booths and 
shops and the great square of St Mark, or Piazza di 
St Alarco^ an irregular quadrangle, formed of several 
buildings some of which are magnificent. Of these, 
the ducal palace where the business of the state used to 
be transacted ; the patriarchal church of St Mark j the 
steeple of St Mark, at a little distance from the church ^ 
the church of St Oeminiano 3 and the new and old 
Procururies^ arc most deserving the notice of travellers, 
riie canals form the great medium of communication, 
as well as the principal scene of relaxation and amuse- 
ment to the inhabitants. Here ply numerous gondolas, 
(see Gondola, and Macgilt's Travels^ vol. i.) which 
are rowed with admirable speed and dexterity by the 
gondoliers j and here are occasionally held races, or ra- 
ther rowing matches. As the canals are, of necessity, 



medy by the use of his ventilatora; his account of wliicb Vtadlik, 
was read to the Royal Society in May 1741. Intbe'""^~^ 
November following M. Triewald, military architect to 
the king of Sweden, informed*Dr Mortimer secretary 
to the Royal Society, that he had in the preceding spring 
invented a machine for the use of his majesty's men of 
war, in order to draw out the bad air from under their 
decks, the least of which exhausted 56,172 cubic feet 
in an hour, or at the rate of 21,732 tons in 24 hours. 

In 1742 he sent one of them, formed for a 60 gun ship 
to France ; which was approved of by the Royal Aca- 
demy of Sciences at Paris ; and the king of France or- 
dered all the men of war to be furnished with the likt 
Ventilators. 

The ventilators invented by Dr Hales consist of a 
square box A BCD (fig. 1.) of any size ; in the middle 
of one side of this box a broad partition or midriff is fix- 
ed by hinges X, and it moves up and down from A to 
C, by means of an iron rod ZR, fixed at a proper di- 



IL.. I f 11 .1 Cl I uy means 01 an iron rod Dxeu at a proper 01- 

in hnt ^ ^ ^ (T ^ ° SlT. become, stance from tbe other end of the midriff, and passing 

W The whole city is a- through a small hole in the cover of the box uj, to R. 

fnrm ^‘rcuiii ercncc, and tbe inhabitants *J wo boxes of this kinil mav be employed at once, and 

»>e fixed to a lever FG (fig. 2.) 

ai nrPKPn/fl reasmg Since it lost its independence : moving on a fixed centre (); so that by the alternate 

Tnh I ? T exceed 100,000. raising and pressing down of the level FG, the midrifii 

* Ml. formerly carried on a are also alternately raised and depressed, whereby theso 

and oi!ier^ai i*irt ^*^*^*’ niirrors double bellows are at the same time both drawing in air, 

imulemenls of war Jf ”“^**a*7 stores and and pouring it out, through apertures with valves made 

there a larae • nrl* Some distance from the city on the same side with, ami placed both above and be- 
comintr T j azaretto, where ships low tbe binges of the midriffs. In order to render the 

form quarantine frorzo to qo^day,!"' “s'"* “’''y ''P'"' 

Tlii< *. 4 y®* attd Hs mao V Bcross theDi bresdt I) wise, t lic vscaot spacel 

lence and thi» fin#, ^ ^ seat of power, opu- being filled up with thin pannels of fir board} and that 

been the suliiect nf k <^‘arnival revelries have they may move to and fro with the greater ease, and 

underffone melanrhn'T^"f animated descriptions, has without touching the sides of tbe boxes, there is an iron 
nals no lonircr fc oimH ®*"els and ca- regulator fixed upright to the middle of the end of ih* 

..j .1 f ' ^ of the musician box AC ffiir. i.l liom N to L. with a notch cut into 
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through a small hole in the cover of the box uptoR. 

*J wo boxes of this kind may be employed at once, and 
the two iron rods may he fixed to a lever FG (fig. 2.) ** '* 
moving on a fixed centre O } so that by the alternate 
raising and pressing down of the lever FG, the midrifii 
are also alternately raised and depressed, whereby theso 
double bellows are at the same time both drawing in air, 



, - - - V, i„c musician 

and the serenades ot watchful lovers, and her gay gon- 
dolas, winch were formerly occupied by fashionable 
groups and parties of pleasure, are now become the ve- 
h.e esol trade, or serve for the accommodation of the 
«ldier and the meehanic. Tbe trade of tbe city, which 
had one (lecimed, fias, since the cession of the Venetian 
territory to Austria, been almost cntirelv transferred to 
1 rieste. Venice is 72 miles E. by N. of Mantua -,1,5 

1 M r"vv’ •> 2 N. of Home, 

W 33'- 

VENIRE FACIAS, in Law, is a judicial writ lying 
here tm. parties plead and come to issue, directed to 
the to cause 12 men of the same neighbourhood 

Issi'm takem ‘ “** 

for^ihi^chlM'^’ *’P"y ; »'«> 

chid';: iTr' 

:esce;^i7 i:::,r‘ “•* “-‘y - 

air\f any }‘y »>« noxious 

Lssr Rt ^ t P hospital, gaol, ship cham- 
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midriffs light, they are made of four bars lengthwisci 
and as many across them breadthwise, (he vacant spacei 
being filled up with thin pannels of fir board} and ihat 
they may move to and fro with (he greater case, and 
without touching the sides of tbe boxes, there is an iron 
regulator fixed upright to tbe middle of the end of the 
box AC (fig. j.) from N to L, with a notch cut into 
the middle of the end of the midriff at Z} so that the 
midriffs, in rising and falling, sufl’tr no other friction 
(ban what is made between tbe regulator and the notch. 

Moreover, as the midriff ZX moves with its edges only 
oiie-tuenlieth of an inch from the sides of the hox 
ABCDF'E, very little air will escape by the edges} 
and therefore, there will be no need of leathern sides as 
in the common bellows. The end of the box at 
made a little circular, that it may be better adapted 
between A and C to tbe rising and falling niidrifl } and 
at the other end X of midriff a slip of leather may 
be nailed over the joints if needful. 1 be eight laige 
valves through which the air is (o pass, are plated at 
the binge-end of the boxes BK (fig. 2.) asat l, 2,3» 
&c. The valve i opens inward to admit the air to 
enter, when the midriff is depressed at the other en 
by means rf the lever FG. And at the same time toe 
valve 3 in the lower ventilator is shut by the compiesse 
air which passes out at the valve 4. 'But when tlia 
midriff is raised, the valve l shuts, and ihe air passes 
out at the valve 2. And it is the same with the va vtf 
5» 6f &c. of tbe other box } so that the midriffs are a* 
teriiately rising and falling, and two of the ventilators 
. II ! ...... fliT cntcr- 



The noxious qualities of bad*^ for fresh. drawing in air, and two blowing it out } the air enter- 

known } and no one has taken orPiTt*^ ing at the valves I, 3, 6, 8, and passing out at 

mischiefs arising-frora foul air in a in;^:*";**!*** 4> 5i ?• Before these last valves there is fixed to 

liales } .who hnf also proposed an ea« ‘*"i ventilators a box QQNM (fig. 3.) as a common receK« > 

n loproposedaneasyandeffecunlre- tael* for all thn Jr which com; out of these »al«»i 



. * „ • A !• 1 , ‘t* jt /• Jaciore iiiese lasi vaivrs tuc#. 

i an eai:and!ffjr,®' a box QQNM (fig. 3.) 
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Yealilator which air passes off by the trtmk P, throagh the wall 
n of a building. Sec Description of Ventilators by Ste- 
Tedtts. Hales, D. D. Lond^ 1743, 8vo. ; and for the me- 

’ thod of freeing mines, ships, prisons, &c. from noxious 
air by means of fire-pipes, see Pneumatics, N® 371. 

Ventri Inspinendo, is a writ to search a woman that 
* saith she is with child, and thereby withholdeth lands 
from the next heir : the trial whereof is by a jury of 
women. 

VENTRICLE, properly denotes any little cavity j 
but is^more particularly used by physicians and anato- 
mists for the stomach and certain cavities of the heart 
and brain. 

VENTRILOQUISM, an art by which certain per- 
sons can so modify their voice, as to make it appear to 
the audience to proceed from any distance, and in any 
direction. See Physiology Index, 

VENUS, in Pagan worship, the goddess of love and 
beauty. Cicero mentions two other deities of this name. 
Venus, styled Urania and Celestis; and the Venus Pan~ 
demos or Popularise the wife of Vulcan, and the god- 
dess of wanton and effeminate love. To the first the 
Pagans ascribed no attributes but such as were agree- 
able to the strictest chastity and virtue j and of this dei- 
ty they admitted no corporeal resemblance, she being 
only represented by the form of a globe, ending coni- 
cally. Her sacrifices were termed nephaltOy on account 
of their sobriety. To her honey and wine were offered, 
and no animal except the heifer \ and on her altars the 
wood of figs, vines, or mulberries, was not suffered to 
be burnt. The Romans dedicated a temple to this god- 
dess, to whom they gave the name of Verticordia ; be- 
cause she turned the hearts of lewd women, and inspired 
them with modesty and virtue. 

But the most famous of these goddesses is the wife of 
Vulcan 5 who is represented as spnnging from the froth 
raised by the genitals of Saturn, when cut off by Jupi- 
ter and thrown into the sea. As soon as she was form- 
ed, she was laid in a beautiful shell embellished with 
pearl, and wafted by gentle zephyrs to the isle of Cy- 
therea, whence she sailed to Cyprus. At her landing, 
flowers rose beneath her feet ; she was received by the 
Hours, who braided her hair with golden fillets; and 
then wafted her to heaven, where her charms appeared 
to attractive, that most of the gods desired her in mar- 
riage ; but Vulcan, by the advice of Jupiter, gained 
possession by putting poppies into her nectar. As Ve- 
nus was the goddess of love and pleasure, the poets have 
been lavish in the description of her beauties ; and the 
painters and statuaries have endeavoured to give her 
the most lovely form. Sometimes she is represented 
dothed in purple, glittering with gems, her head 
crowned with roses, and drawn in an ivory car by 
swans, doves, or sparrows ; at others she stands attend- 
ed by the Graces ; but in all positions, her son Cupid 
is her inseparable companion. She was honoured as 
the mother of Hymeneus, Cupid, -^neas, and the 
Graces, and was passionately fond of Adonis and Ab- 
cfalses. 

This goddess was principally worshipped at Paphos 
and Cyprus; and the sacrifices offered to her were white 
goats and swine, with libations of wine, milk, and 
honey. Her victims were crowned with flowers, or 
wreaths of myrtle. 

Venus, one of the planets. See Asteonomt Index, 



VEmjs^s Fly-trap, See Dionjea Muscipula^ Bota- Venus 
NY Index, H 

Venus, a genus of shell-fish. See Conchology In- ,^**^**®^^ 
dex, ’ 

VEPRECULJE, diminutive from vepres, “ a briar 
or bramble ;” the name of the 31st order in Llnnteus’s 
Fragments of a Natural Method. See Botany Index, 

VERA* Cruz, a sea port town of North America, in 
New Spain. This city is almost the sole channel of 
communication between Mexico and the mother coun- 
try. It is beautifully and regularly built, and is situ- 
ated in an arid plain, destitute of running water, on 
which the north winds have formed hills of moving sand. 

Near the town ara considerable marshes and stagnant 
pools, which occasion intermittent fever among the in- 
habitants. The population of Vera-Cruz in 1803 
amounted to 16,000. The port is not very secure; 
though it is the best on the Mexican coast. The trade 
of this town is very extensive ; the exports consist of 
gold and silver in ingots, cochineal, sugar, flour, indigo, 
salted provisions, tanned bides, vanilla, soap, cam- 
peachy wood, &c. and amount annually, according to 
Humboldt, to 4,620,000!. sterling ; while the imports, 
consisting of linens, woollens, cottons, paper, mercury, 
iron, brandy, wine, &c. amount only to 3,150,000!. 

W. Long. 96. 15. N. Lat. 19. 12. 

VERAGUA, a province of New Spain, bounded on 
the east by that of Costa Rica, on the west by Pana- 
ma, on the north by Darien and the gulf of Mexico, 
and on the south by the South sea. It is about 125 
miles in length from east to west, and 60 in breadth 
from north to south. It is a mountainous barren coun- 
try ; but has plenty of gold and silver. Conception is 
the capital town. 

VERATRUM, a genus of plants belonging to the 
class polygamia, and in the natural system arranged un- 
der the loth order, Coronariee, See Botany and Ma- 
teria Medic A Index, 

VERB, in Grammar, See Grammar, chap. iv. 

VERBASCUM, a genus of plants of the class pent- 
andria, and in the natural system arranged under the 
28th order, Luridee, See Botany Index, 

VERBENA, a genus of plants of the class of dian- 
dria, and in the natural system arranged under the 40th 
order, Personatce, See Botany Index. 

VERD, Cape, a promontory on the west coast of 
Africa, 40 miles north-west of the mouth of the river 
Gambia. W. Long. 17. 38. N. Lat. 14. 45. 

The islands of Cape de Verd are seated in the Atlan- 
tic ocean, about 400 miles west of the Cape. They are 
between the 13th and 19th degree of latitude; and the 
principal are 10 in number, lying in a semicircle. Their 
names are, St Antonpe St Vincent, St Lucia, St Ni- 
cholas, the isle of Bona Vista, Mayo, St Jago, 

Fuego, and Brava. 

V ERDICT, ( V rre dictum), is the answer of the jury 
given to the court concerning the matter of fact, in any 
case civil or criminal, committed by the court to their 
trial and examination. See Law, N°clxxxvi. ci. and 
Trial. 

VERDIGRISE, the acetate of copper, much used 
by painters as a green colour. See Copper, Chemi- 
stry Index, 

VERDITER, or Verdater, a preparation of cop- 
per, sometimes used by painters, &c. for a blue; 

3 Z 2 but 
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r but more usually mixed with a yellow for a gl^en co- 
lour. See Copper, Chemistry and Colour- 

• Mukimr^ N° 28. 

\EUGE (^Virgata), In Lau\ signifies tb- compass 
of the king’s court, which bounds the jurisdiction of the 
lord steward of the household 5 and which is thought to 
have been 12 miles round. 

The term verge is also used for a stick or rod, where- 
by one is admitted tenant to a copyhold estate, by. hold- 
ing it in his hand, and swearing fealty to the lord of the 
manor. 

VERGERS, certain officers of the courts of king’s 
bench and common pleas, whose business it is to caiTy 
white wands belore the judges. There are also vergers 
of cathedrals, who carry a rod tipped with silver before 
tJie bishop, dean, &c. 

VERGIL, PoLYDORE. See Virgil. 

\ ERJUICE, a liquor obtained from grapes or apples, 
unfit for wine or cyder j and chiefly used in sauces, ra- 
gouts, &c. 

VERMES, the sixth class of animals in the Liu- 
mcan system, comprehending five orders. Sec Natu- 
ral History, and Cokchology and Helmintho- 
logy Index. 

VERMICELLI, or V^ermichelly, a composition 
of flour, cheese, yolks of eggs, sugar, and saffron, redu- 
-ced to a paste, and formed into long slender pieces like 
worms, by forcing it with a piston tlirough a number of 
little holes. It was first brought from Italy J and is 
chiefly used in soups and pottages. 

VERMICULAR, an epithet given to any thing 
that bears a relation or resemblance to worms. 

VERMIFORMIS, in Anatomy^ a term applied to 
various parts in the human body, beanng some resem- 
blance to worms. 

VERMILION, a bright and beautiful red colour, 
composed of quicksilver and sulphur, in great eetecmi 
among the ancients under the name of minium. See 
Chemistry, N® 1701, and 1713 j but what goes by 
tlic name of minium amongst us, is a preparation of 
lead, known also by the name of red-lead. See Che- 
mistry, N° 1832. 

VERMIN is a general term, denoting those animals 
which are either directly or indirectly injurious to man- 
kind, the inferior animals, or the fruits of the earth; as 
fleas, caterpillars, flies, worms, &c. 

Vermin, Destruction of. As we propose in this ar- 
ticle to point out the means of destroying some of t|iose 
animals that are hurtful or troublesome to man, we 
sliall employ the term vermin, in a more extended Sense, 
including also under it, mice, rats, moles, &c. We 
shall endeavour to collect the most useful observations 
that have been made on the means of diminishing or 
extirpating such animals as are obviously injuriou.s. 
V\e cannot avoid here remarking, that although the 
seemingly excessive increase of one species of animals 
IS hurtful or inconvenient to another, or to man himself, 
and their existence is attended with great loss and da! 
mage, by their infesting and destroying grains and other 
frmu ot the earth destined for the food of man or those 
animals that are subservient to him j we are not of opi- 
mon that this excess oucht to be rnns:d«>r«.l 



bend the \flse purposes for which they are called iul6 Vot* 
life. VV'^e have lieard such a doctrine held up, although'-^ 
we are inclined to suspect that it is founded on a love 
of singularity, or indolence, rather than proceeding from 
pure motives of benevolence. But we must abstain 
from such discussions, and oceupy the limits allotted to 
the proper subject of consideration. 

Rats and Mice.--^ arious methods have been propo- 
sed fr.r the destruction of these vermin. The following 
preparation has been recommended as very effectual. 

Take of the seeds of stavesacre {^delphinium staphisu- 
gria)^ or of lousewort {pedicularis palustris), powdered, 
more or less as the occasion requires, one part ; of oat 
meal, three parts ; miac tJieni weH, and make them u|k 
into a paste with honey.^ Lay pieces of ibis paste in 
the holes, and on the places where mice and rats fre- 
quent ; and it will elTectually kill or rid the places of 
those kind of vermin by their eating of it. 

Some time ago the society for encouraging arts pro- 
posed a premium of 50I. for a preparation capable of 
alluring or fascinating rats so that they might be taken 
alive. In consequence of this, a great number of new 
traps, &Lt. were invented, and the following methods of 
alluring the rats to a certain place were published. One 
of the methods which is most easily and eflicaciously 
practised, is the trailing of some pieces of their most fa- 
vourite food, which should be of the kind which has the 
strongest scent, such a« toasted cheese or boiled red hep 
rings, from the holes or entrances of the closet to their 
recesses in every part of the house or contiguous build- 
ing. At the extremities, and at different parts of the 
course of this trailed track, small quantities of meal, or- 
any other kind of their food, should be laid to bring 
the greater number into the tracks, and to encourage 
them to pursue it to the place where they are inteodea 
to be taken ; at that place, when time admits ol it, a 
more plentiful repast is laid for them, and the trailing 
repeated for two or three nights. 

Besides tin’s trailing and way-baiting, some of the 
most expert of the rat-catchers have a shorter, and per- 
haps more efl’ectual method of bringing them together; 
which is the calling them, by making such a whistling 
noise as resembles their own call ; and by this means, 
with the assistance of the way-baits, they call them out 
of their boles, and lead them to the repast previous y 
prepared for them at the places designed for taking 
them. But this is much more difficult to be practise 
than the art of trailing ; for the learning of tbe exac 
notes or cries of any kind of beasts or birds, so ^ 
deceive them, is a peculiar talent which is attained on- 
ly by few. 

In practising either of these methods of trailing or 
calling, great caution must be used by the operator la 
suppress and prevent the scent of his feet and body fro*» 
being perceived ; which is done by overpowering t ^ 
scent, by other scents of a stronger nature. In o*" 
to do this, the feet are to be covered with co 
rubbed over with asafeetida, or other strong sme 
substances ; and even oil oF rhodium is sometimes ^ 
for this purpose, but sparingly, on account of it* 
price, though it has a very mluring as well as 



a useless\x^^^ «« of avoiding'the scent of the 

are we of oulnion that rK being ; nor ratoi-s feel, near the track, and in the place where 

recced becZe w. I "ot to be rats are proposed to be collected, be not proper^ 

’ short-sighted to compre- served, it will very much obstruct the success of I 



Digitized by ^ 



V E R I 549 ] V E R- 



Vcmiifi. tempt to take them ; for they ore ▼ery shy of coming 
* " V ' ' where the scent of human feel lies very fresh, as it inti- 
mates to their sagacious instinct the presence of human 
creatures, whom they naturally dread. To the aliove- 
nientioned means of alluring by trailing, way-baiting 
and calling, is added another of very material efficacy, 
which is the use of oil of rhodium, which, like the marum 
syriacttm and valerian in the case of cats, has a very ex- 
traordinary fascinating power on these animals. This oil, 
as it is extremely dear, is therefore sparingly uscd^ It is 
exalted in a small qnantity in the place, and at the en- 
trance of it, where the ruts are intended to be taken, 
particnlarly at the time when they are to he last brought 
together, in order to their destruction : and it is used 
also hy smearing it on the surface of some of the imple- 
ments used in taking by the method below described \ 
and the effect it has in taking off their caution and 
dread, by the delight they appear to have in it, is very 
extraordinary. 

It is usual, likewise, for the operator to disguise his 
figure as well as scent, which is done by putting a sort 
of gown or cloak, of one colour, that hides the natural 
form, and makes him appear like a post, or some such 
inanimate thing, which habit must likewise be scented 
as above, to overpower the smell of his person j and be- 
sides this, he is to avoid ail motion till he has secured 
his point of having all the rats in his power. 

When the rats are thus enticed and collected, where 
time is afforded, and the whole in any house and out- 
buildings are to be cleared away, they are suffered to 
regale on what they most like, which is ready prepared 
for them, and then to go away quietly for two or three 
nights } by which means those that are not allured the 
first night, are brought afterwards, either by their fel- 
lows, or the effects of the trailing, &o. and will not 
fail to come duly again, if they are not disturbed or 
molested. But many of the rat-catchers make shorter 
work, and content themselves with what can be brougbt 
togetlier in one night j but this is never effectual, unless 
where the building is small and entire, and the rats but 
few in number. 

Themeansof taking them when brought together are 
various. Some entice them into a very large bag, the 
mouth of which Is sufficiently capacious to cover nearly 
the whole floor of the place where they are collected; 
which is done by smearing some vessel, placed in the 
middle of the hag, with oil of rhodium, and laying in 
the bag baits of food. This bag, which before lay flat 
on the ground with the mouth spread open, is to he 
suddenly closed when the rats are alt in. Others drive 
or frighten them, by slight noises or motions into a bag of 
a long form, the mouth of which, after all the rats are 
come in, is drawn up to the opening of the place by 
which they entered, all other ways of retreat ^ing se- 
cured. Others, again, intoxicate or poison them, by 
mixing with the repast prepared for them, the cocu- 
lus ind{cus^oTi\ientix vomica. They direct four ounces 
of cocvlus indievSf with 1 2 ounces of oat-meal, and two 
ounces of treacle or honey, made into a moist paste 
with strong beer*, but if the nux vomica be used, a 
much less proportion will serve than is here given of the 
coculus. Any similar composition of tliese drugs, with 
that kind of food the rats are most fond of, and which 
has a strong flavour to bide that of the drugs, will 
equally answer the end. If indeed eocttlus rndicut 
4 



be well powdered, and infused in strong beer for some Vermin^ 
time, at least half the quantity here directed will serve v— 
as well as the quantity before raentiooed. When the 
rats appear to be thoroughly intoxicated with the cocu- 
lus, or sick with the nux vomica, they may be taken 
with the hand and put into a bag or cage, the door of 
the place being first shut, lest those who have strength . 
and sense remaining should escape. 

In destroying rats, advantage may be taken of that 
remarkable degree of instinct which they possess of de- 
serting one place, where they find themselves disturbed 
or harassed, and retiring to new haunts. It is well, 
known, that after one or two rats are poisoned, or ta<^ 
ken in traps, or wounded or otherwise injured, and af- * 
terwards permitted to escape, the whole colony immedi- 
ately disappears. The practice, however, of destroying 
rats that frequent dwelling-houses, by poison, should be 
as much as possible avoided ; for they retire to places 
behind the wainscot, &c. from which, after death, their 
putrid bodies emitting a most offensive smell cannot ho 
removed. But it is far less difficult than is generally 
imagined ta secure the different apartments of a dwell- 
ing house, and even the cellars, from the inroads of rats 
and mice, and thus to prevent their unwelcome visits, 
by shutting up the passages through which they enter. 

Stone and lime, when they can he applied, are effec- 
tual ; but common plaster, by introducing pieces of 
broken pottery ware or glass, along with it, will also 
answer the put pose ; and even a piece of cork, with a 
pin or two stuck through it to prevent them from eating, 
it away, is a complete barrier to mice entering through 
a hole in wood, and may even prevent the entrance of 
rats. 

We have seen this method of shutting up the holes, as 
soon as they were opened by the industry of the enemy, 
steadily pursued for some time, attended with the fullest 
success, even in an old house of considerable extent, and 
finished from top to bottom with wood, some of which 
was much decayed. 

Often for the sake of food, rats and mice frequent 
gardens, fields, and woods, in the summer season ; but, 
on the approach of winter, they return to^tbeir former 
haunts in the habitations of man ; and, accordingly, it 
is observed, that houses which are free from those ver- 
min during the summer, swarm with the/n about the 
end of harvest. Attention to this circumstance in the 
habits of these animals, may be the means of sccurii>g 
us from their visit.s and depredations : for if, at the time 
alluded to, every hole and cranny through which rat or 
mouse can enter, be shut up, and carefully kept close 
and secure, the perseverance of the foe is exhausted and 
overcome by repeated and constant resistance, and thus 
he is forced to abandon the unequal contest, and to re- 
tire to other haunts where his motions are less inter- 
rupted. 

Various other methods have been proposed for the 
destruction of rats ; and although we have thrown out 
a hint against the use. of arsenic for this purpose, in* 
dwelling-houses ; yet where it can be employed with 
perfect safety, and without risk of the nuisance alluded 
to, as in cellars and outhouses, it is undoubtedly one of 
the most effectual to which we can have recourse. 

SuSbeating these vermin by means of the fumes of 
sulphur, as on board of ships, in grauanes, and other 
buildtogs, which can be sbut.^ap, is sonetioaes also suc- 
cessfully . 
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RaU and other vermin have also ceeds forwards, and eontiniies ite labour a» before The » 
"£h ■'■""■'I' 



Veinun. cessfully practised. Rats and other vermin have also 
' « been effectually destroyed and eradicated by burning 

wood in close apartments, thus producing fixed air or 
carbonic acid gas, by which they are also suffocated. 

3/o/e-j.— Various methods have been proposed for 
the destruction of these animals. But the following ob- 
servations on this subject, which we shall give in the 
words of the author, seem to be more satisfactory than 
any thing we have met with. ^ 

“ The great damage (says he) which molea occasion 
in cultivated land, and particularly gardens, is well 
known; and the best means of remedying this evil is by 
destroying all those that make their appearance, as far 
M possible. The secrets which quacks sell forextirpating 
these destructive animals are of very little avail ; and 
even poison produces no effect, as the mole does not 
drink, and lives only on roots and worms. In regard 
to gins and traps, the moles must be enticed to them by 
some kind of bait, which does not always produce the 
intended eflect. Buffon advises a trench to be dug a- 
round the hills under which they conceal themselves, 
and thus to cut them off from all communication with 
the neighbouring ground. This method requires three 
or four people to dig trenches j and though it may prove 
effectual. It is attended with too much trouble. The 
other methods proposed by different naturalists are nei- 
tner easier nor more certain. 

this animal lives under the 
~rth , and if at any time it comes forth from its holes. 

It IS only when compelled to do so, in consequence of 
large quantities of water accumulated after the heavy 
rains which Null in ftnmmAw 1 . ... 7 
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^ “ In places overgrown with grass and shrubs, the mole 
IS often contented tvith only forcing a passage through 
between the i*oots ; and when the earth in gardens has 
been newly watered, it keeps itself at the depth of 
scarcely half an inch under the surface. This animal 
shews an equal aversion to great cold and violent heaf, 
and in order to avoid both, it forces its way, when either 
prevail, to the greatest depth in the earth. 

“ It continues its labour at all times, because it is ne- 
cessary for it to procure nourishment. It is absolutely 
false that it sleeps throughout the winter, as some natu- 
ralists have asserted ; for it throws up the earth in the 
coldest season, as well as during the summer. It is roost 
busily employed towards the end of winter, and at tbt 
period forms the greatest number of bills. Tothisitii 
impelled by more than one reason. In the first place, it 
mu.st provide nourishment for its young j secondly, it 
finds it easiest at that time to dig its way through iht 
earth ; and lastly, as the air begins to be milder, the 
animal then recovers that strength which it had lost dur- 
ing the intense cold. At this season, therefore, it is most 
proper to pursue means for extirpating this animal, as it 
can be destroyed with greater ease while employed at 
its labour. 

“ The male is much stronger than the female, and the 
hills thrown up by the former are much larger as well 
as more numerous. The periods when the, mole is most 
busily employed in digging are in the morning, at sun- 
rise, at noon, and at sunset. In dry weather moles arc 

1 * -I 



rains which fall in summer, or when the eartk 7 employed in digging are in the morning, at son- 

parched and dried by the continued drnnoln 1“ weatlier 

no longer continue its labour : but itiam crlelL h!*? 'hrow the earth for tbe most part only st 

into the earth when it finds a snnf ^ • creeps back sunrise, and in winter when the earth has been some- 

When It finds a spot convenient for its pur- what heated by tbe sun’s lays. 

“ This animal, as alreadv r j “ ^ person may easily discover how many moles are 

and worms, and for this rea^n is ^ contained in a certain space of ground, by counting tbe 

fertile’ soil 1 but never in that wh^ I X found in rich fresh raised mole-hills which have no communication 
In the winter time it retires to eUvar* ?****®*'y orstony. with each other. I must remark also, that ihi* »nimal 
it is there best secured from inundatiLs** y®*T being almost totally blind ; but its 

however, it descends to thp Inw i ’ii i ’ |n summer, bearing, on the other hand, is so much the more acute, 
and above all makell^ice oleadl”. f ‘"t ®*‘i ^ 

its residence, because it Cuds tlie earth thIVrMh*'* day-bfak 't t® necesssty to 

softer for it to dig throuirh.. If *^®®"^fnnd make a tour round the garden or meadow, from which 

long dry, it repairs to the borders of continues jt is wished to extirpate tbe molesj for at that finiethcy 

“ The mole breeds generally at the hfo'n * ” newly thrown up. If tbe person is then close to tbe billi 

ter, and the months when they are found^bi^ proceed as the gardeners do, and turn up with 

are January and February 1 ^ 1^0 1 5 a stroke of the spade the hill together with tbe digger- 

great many of their young mav be A ^ passage is then cut through before tbe animal is a- 

caught in the month of Mav bv^mvmpiN A attack, and therefore it has not power to 

only four big with younir This^an;,r.”i ’ escape. If the mole-hill he fresh, even though tbe ani- 

without digging ; it is obliged to ’f nial may not be throwing up earth, the person ought DO 

in the bowels of the earth • and on thn/ * "®“rishment to lose bis time in waiting, but should immediately pro- 
der the necessity of making roLbng subter^^^^ mentioned. _ , 

sages which are found between one mole ^ standing by itself, whjc 

ther. In general it begins to dig five or ' • * i situation that it has no commumca- 

der the surface; it scraps the eafth before U •?" o**»®>*» which is always the case when tbe 

till the quantity becomes too great for it to worked from the surface downwards in endea- 

ease ; it then works towards the surface • nnri k***^ vouring to procure a more convenient habitation, after 

ing with Its head, and the assistance of its’nerir ^ P“®^' till has been turned up with the spade, a bucket of 
ua ly raises up the earth which incommo#T'***f^''^*i water should be poured over the mouth of the passage, 
which produces those small hills so common^in fi* U ^ /tese means the animal, which is at no great distance, 
Aftergettmgnd of the earth in Siis Zn" wil be obliged to come forth, and may be easily caugbt 

manner, it pro- with the hand. 



Digitized by ^ 



V E R [55 

Vtmin. “ Yoa may discover also whether a hill has anj^com- 

“v—' municatioa with another, if yqu apply yoor ear to it, 
and then cough or make a loud noise. If it has no 
communication with the neighbouring hills, you will 
hear the terrified animal make a noise by its motion. 

It will then be impossible for it to escape j and you 
may either pour water into the hole, or turn up the 
bill with a spade until the mole is found ; for in gene- 
ral it never goes deeper into the earth than from fifteen 
to eighteen inches. 

“ When any of the beds in a garden have been new- 
ly watered, the mole, attracted by the coolness and 
moisture, readily repairs thither, and takes up its re- 
sidence in them, making a passage at the depth of 
scarcely an inch below the surface. In that case it may 
be easily caught. When you see it at work, you need 
only tread behind the animal with your feet on the pas- 
sage to prevent its retreat, and then turn up the hill with 
* a spade ; by which means you will be sure to catch it. 

“ When you dig after it with a spade, the animal 
forces its way downwards into the earth in a perpendi- 
cular direction, in order that it may better escape the 
threatened danger. In that case it will not be neces- 
sary to dig long, but to pour water over the place, 
which will soon make the animal return upwards. 

“ People in general are not aware of the great mis- 
chief occasioned in fields and gardens by thrse animals. 
W^e are, however, informed by Buflbn, that in the year 
J740 he planted 1 5 or 16 acres of land with acorns, 
and that the greater part of them were in a lillle time 
carried away by the moles to their subterranean retreats. 
In many of tliese there were found half a bushel, and in 
others a bushel. Buffon, after this circumstance, caused 
a great number of iron traps to be constructed, by which 
in less than three weeks he caught 1300., To this in- 
stance of the devastation (occasioned by these animals, 
we may add the following: In the year 1742 they were 
so numerous in some parts of Holland, that one farmer 
alone caught between five and six thousand of them. 
The destruction occasioned hy these animals is, how- 
ever, no new phenomenon. We are informed by lii- 
•tory, that the inhabitants of the island of Tenedos, 
the Trojans, and the iEolians, were infested by them 
in the earliest ages. For this reason a temple was 
erected to Apollo Smynthius, the destroyer of moles. 

Inserts . — Many insects, in the difi'erent states of ex- 
istence through which they pass, are exceedingly tren- 
blesome and destructive. Sometimes they sjiread their 
devastations in the stale of larva or and some- 

times in that of perfect insect. 

Of the coleopterous insects, the grub of the cock- 
chaffer, which is a brownish or chesuut-colured beetle, 
commits the greatest ravages. This beetle appears du- 
ring great part of the summer, the most plentiful in May 
or June, and hence called the Alat/ bug. It flies only 
in the evening, and lodges during the day under the 
leaves of trees, which it devours, and is sometimes in 
such numbers, as to defoliate whole woods. The beetle 
deposits its eggs in the earth, and from these are 
hatched white or bluish grubs, that feed on the roots of 
grass, corn, and other vegetables, during the whole sum- 
mer. In the winter they lie deep in the earth ; but in 
the spring, as vegetation advances, they rise to the sur- 
face, and renew their work of destruction. In this state 
they continue for four, five, or six years, before, they 
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change to the chrysalis state, in which they remain till VciMln. 
the month of May, when the perfect insect appears. v— - 

As these insects require so many years to assume the 
perfect form, they only appear occasionally sufficiently 
numerous to be extensively destructive to the crops of 
grain, or vegetables ia general. Their numbers, how- 
ever, have often produced great alarm, and even ex- 
cited the attention of governments to offer rewards for 
an effectual method of destroying them. 

In the spring season, if the weather prove warm, 
when the laud is ploughed up, these grubs are generally 
so near the surface as to be turned up with the plough 4 
and being thus exposed, they are picked up and devour- 
ed by various birds, which, it is suggested, should not 
be disturbed or driven away in this salutary labour. 

When these grubs infest meadow land, it has been pro- 
posed to drown them in their holes hy overflowing It. 

But It is supposed that this plan would not be successful, 
even where it is practicable, unless there is a bed of clay 
immediately under the soil, to retain the water for a 
sufficient length of time. A more efficacious way is 
recommended to prevent the increase of the grubs, by 
destroying the flies in May or June, before they have 
deposited their eggs. This may be done hy shaking 
and beating the trees and hedges in the middle of the 
day j and, as this is a work which may be performed 
by children, it is a less difficult task than would at first 
sight he imagined. Homestic fowls aie remarkably 
fund of these beetles, so that a double- object is thus 
g:iined, the d(>struction of the beetles and the procuring 
of food for the poultry. 

Some species of the dermestes, and 11)50 of the genius 
ptinus^ are exceedingly destructive in the cabinets of na- 
turalists, and also to furniture. Various methods have 
been recommended to stop their ravages. We believe 
the most efltctual is spirit of turpentine, when it can be 
properly applied. A solution of corrosive sublintate is 
sometimes employed, but it should be recollected that it 
seldom tails in lime to produce some chemical change 
on animal and vegetable matters. Objects of natural 
history, as birds, animals, &C. are sometimes exposed 
to the moderate heat of an oven, or before a fire, for 
several hours j but this method will also be attended 
with injurious eflects, unless practised with great care. 

Insects which infest furniture have been’ destroyed by 
the application of oil, and allowing it to remain for a 
day or two, before the furniture is rubbed up. Japan- 
ned or varnished- furniture may be secured from the ef- 
fects of these insects, by rc-coatlng it, when they are in 
the larva stale, by which they are deprived of air. Rail- 
ing, and other works out of doors, which are exposed 
to the weather, are sometimes eaten with insects, and 
particularly by some of the larvae of the genus airci/lio. 

The wood thus attacked may be prevented from farther 
ravaijes, hy a fresh coat of paint. 

The earwig is a destructive insect in the flower, 
kitchen, and fruit garden. To prevent their depreda* 
tlons, it has been recommended to take them by the 
band, when they come out during the night in search of 
food. They may be taken also by rolling up a piece of 
paper, and hanging it up on the plants which they in- 
fest j for in these places they lake shelter through the 
day. Another method of destroying them has been 
mentioned, and that is to watch them towards morn- 
ing with the view of discovering the haunts to which 

they , 
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▼ermiii. they resort' during the day; and this discovery being 
' ""v— ' made, which may perhaps be a melon frame, dunghill, 
or heap of riibhlMh, the removing of which will destroy 
the greater number of those troublesome insects. 

The small insect which commits cuch depredations 
among turnips, by eating the seedling leaves as soon as 
they appear, as frequently to destroy whole crops, is 
supposed to be a small black polished beetle, belonging 
to the genus chtystmiela. It does not seem to be well 
ascertained whether this small beetle, which is better 
known by the name of turnip fly, commits its ravages 
in the larva or in the beetle state. It is said that it 
prefers the leaves of the common radish to those of the 
turnip, and it is therefore recommended to sow radishes 
along with the turnips to prevent the destruction of the 
latter. 

Of the insects belonging to the order hemiptera, 
there are some which are exceedingly destructive. The 
cock-roach, a native of the warmer parts of America 
and the "West Indies, is a very troublesome, and a very 
voracious insect. It has been introduced into this coun- 
try, and particularly into the seaport towns, in conse- 
quence of commercial intercourse^ It comes out to 
feed in the night-time, and eats of almost every thing 
that comes in its %vay. Cock-roaches are easily taken by 
the following method. Cover the outside of a deep glass 
or bason with paper; introduce some bits of brerd or 
sugar into the bason or glass, and set it in a place fre- 
quented by the cock-roaches. They creep up by means 
ef the paper on the outside, and drop into the vessel ; 
but in consequence of its smooth polished surface, they 
cannot effect their escape. In the same way crickets 
and beetles may he taken and destroyed. It is quite 
unnecessary to speak of the means of destroying the my- 
riads of locusts which not unfrequently infest eastern 
countries, and particularly Egypt and Syria ; for no 
means are likely to be devised, which promise to resist 
the effects of such an host of foes, by whose ravages 
. every green thing is consumed ; but the insect itself be- 
comes, among the poorer inhabitants of those countries, 
a partial substitute fot the fruits of the earth which it 
has destroyed. The insects are taken, reduced to 
powder, and converted into a kind of meal. 

The common or the bed-bug is a very troublesome, 
and a very common inmate in the crowded houses of 
many large towns in this country. Its usual haunts are 
the crevices of wood, and particularly those pieces of 
furniture which are usually kept in the warmest corners 
of the apartment. Cleanliness will perhaps be found 
tlie best preservative against the introduction and in- 
crease of these insects ; but sometimes even the greatest 
care and attention are ineffectual in keeping houses 
entirely free from them. AVhen it can be conveniently 
done, they arq completely destroyed by immersing the 
furniture in boiling water, or hy’baklng it in an oven ; 
and by filling up the crevices or holes which were their 
haunts, with glaziers putty, their return and increase 
will thus be prevented. But a very effectual method of 
destroying bugs, is to wash the places which they fre- 
-quent with spirit of turpentine, and tiren filling up the 
holes as already mentioned. It is a curious circum- 
stance in the history of these insects, that some persons 
entirely escape from their attacks, while to others they 
are exceedingly troublesome and distressing. It is said 
that lavender-water^ sprinkled over the bed clothas, 



often prevents their approach. How far this Is Ibe 
case, we have had no opportunity of ascertaining. 

The small moth, which in the caterpillar state com- 
mits such ravages on woollen cloths, furs, and other ani- 
mal substances, which remain for any length of time in 
dark undisturbed places, may be destroyed with the 
greatest certainty and facility, by exposing the substances 
on which they are suspected to make their deprrda- 
tious, to the vapour of spirit of turpentine, or brushing 
them with a brush dipped into the same fluid, lliis 
should be done about the mouths of September or Octo- 
ber ; but their effects may be prevented by placing the 
cloths, furs, &c, which are likely to become their re- 
sidence, in an airy situation, about the monllis of July 
and August. 

The different kinds of lice are very numerous. Every 
animal has its peculiar species, and even mankind are 
not free from this pest. It is often the consequence of 
indolence and nastiness, and it is observed that the lice 
which infest any animal increase prodigiously when that 
animal becomes languid and sickly. We believe that 
the application of spirits of turpentine, already so often 
recommended, would also be effectual in this case; but 
mercurial preparations afllbrd a certain remedy against 
these insects. For this pui*pose a very small quantity of 
what is called mercurial ointment may he employed. 
At the same time it ought to be recollected, that clean- 
liness is the best preservative. A singular notion pre- 
vails in this country, and even among persons who are 
by no means in the lowest rank of life, that it is a good 
sign of health when children’s beads are infected with 
these animals; and on this account they are not very 
anxious in having them entirely’ er^icated. A mo- 
ment’s reflection may show the absurdity ol such an opi- 
nion, so that it would be a waste of lime to adduce se- 
rious arguments against it. 

It is perhaps more difficult for mankind to secure 
themselves and their habitations from the visits ol tie 
common flea. Cleanliness, however, may do muca 
in effecting this ; and in particular it appears to us, t 
it would be extremely useful, frequently to rub up wii 
a piece of cloth the more inaccessible parts of furniture 
or apartments, or perhaps it would answer better to em- 
ploy a small hard brush. By the less accessible p *e«* 
we mean the corners and crevices of rooms and fumitw* 
where dust is apt to collect, and especially the canv 
part of a bed. We are persuaded that spirits of tonifO- 
tine might also be found useful for the 
these very troublesome insects. The Scotch myn 
(mi/r/ca ga/ej Lin.) a plant very common in low an^ 
moist moorish places in this country, is said to be an « 
cellent remedy, in consequence of its powerful 
odour, against the attacks of these animals, 
ptirpose, the plant is strewed about the apartmeD 
bed which is infested with fleas. . . 

The following method of destroying or 
all kinds of noxious vermin from fields and gwdens, 
said, has been proved by experience to be effectiia . 
is recommended by M. Socoloff, and the awoon ® 
is taken from the Petersburgh Transactions . 
destructive power of quicklime (says the author), 
ened by a fixed alkali, which corrodes, ^**®\f* Uai 
destroys all the tender parts of mraBt 

known, I thought this mixture would he the w* 
for accomplishing the object I bnd in 
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Veno’n. tliree parts, therefore, of Quicklime, newly made, and 
two parts of a saturated solution of fixed alkali in water, 
and llience obtained a somewhat milky liquor sufficiently 
caustic, highly hostile and poisonous to earthworms and 
other small animals j for as soon as it touched any part 
of their bodies, it occasioned in them violent symptoms 
of great uneasiness. If this liquor be poured into those 
holes iw which the earthworms reside under ground, they 
immediately throw themselves out as if driven by some 
forces and, after various contortions, either languish or 
die. If the leaves of plants or fruit-trees, frequented 
by the voracious caterpillars, which are so destructive to 
them, be sprinkled over with this liquor, these insects 
suddenly contract their bodies ^nd drop to the ground. 
For, though nature has defended them tolerably well 
by their hairy skins from any thing that might injure 
their delicate bodies, yet, as soon as they touch with 
their feet or months leaves which have been moistened 
by this liquor, they become as it were stupefied, instant- 
ly contract themselves, and fall down. 

** I had not an opportunity of trying a like experi- 
ment on locusts ; yet we may conclude, and not with- 
out probability, from their nature, and the general de- 
structive qualities of the above liquor, that they, in like 
manner, may be driven from corn-fields, if it be pos- 
sible to sprinkle the corn with the liquor by means of a 
machine. 

** With regard to plants or corn, these sustain no in- 
jury from the liquor, because it has no power over the 
productions of the vegetable kingdom, as I have fully 
learned from experience ; or, if any hurt be sus- 
pected, all the danger will be removed by the first 
shower that falls. This liquor may be procured in a- 
bundance in every place where lime is burnt. If the 
lime he fresh, one part of it infused in about seventy 
parts of common water will produce real lime-water* 
The want of the fixed alkali may be supplied by boil- 
ing wood-ashes in water, and thickening the ley by 
evaporation. 

** The liquor might be employed also to kill bugs and 
other domestic insects which are noxious and trouble- 
8ome$ but on account of its strong lixivious smell, which 
disposes the human body to putridity, 1 dare not recom- 
mend the use of it in houses that are inhabited. Besides, 
bugs may be easily got rid of, as I have repeatedly 
found from experience, by the oily pickle that remains in 
casks in which salted herrings have been packed. To 
this liquor they have a strong aversion ; and, if they art 
♦ PhiL moistened with it, they die in a very short time 
Mag.l i6p. For destroying insects and caterpillars, which infest 
frnit-trees, the fi>llowing method is recommended as 
having been Successfully practised. The author observes 
that “ The present year, for instance, (1805), offers » 
singularity which I have not before perceived. In some 
districts the cherry tree has experienced, at the time of 
its blossoming, colds and winds which have prevented it 
from setting; but another plague, not less disastrous has 
attacked the cherry-trees and plum-trees over several 
districts in France. Great swarms of little animals re- 
sembling vine~fretters^ but which are not so in reality, 
established their habitations at the extremity of the 
branches of the cherry-trees. As soon as a branch was 
attacked, the leaves curled, and the juice was dried up. 
On opening the leaf, a considerable number of ants was 
discovered, which, jointly with the insect which began 
VoL, XX. Part II. ^ 



the ravages, sucked the branch, and made it wither. Vermin. 
What I have remarked is, that usually, when the tine- v*— ^ 

fretters attack any tree, the neighbouring tree very 
soon experiences the same fate ; but the attack of this 

J ear is only partial. In an alley of cherry-trees which 
possess, seven trees have been attacked, but not those 
which are next each other. One tree was placed l>c- 
tween two which were very much damaged by these 
insects, and yet this one was not hurt. 

** On these vermin the smoke of tobacco had no ef- 
fect at all ; this convinces me that they are different 
from the ordinary kind. 

“ Plum-trees, when attacked by the same insect, do 
not lose their fruit like the cherry-trees; but the little 
animals cover them with more rapidity, so as to extir- 
pate even the appearance of fruit. 

** Having effectually watered a plum-tree, I covered 
it with ashes, in the manner we trc.at beans and cali- 
bages, and the vermin were destroyed : bnt this is only 
practicable with a tree of low height. 

** I made one remark, which I think is essential to 
communicate : it is, that plum-trees planted in ground 
which is not necessarily watered, are less attacked by 
these insects than those which have experienced a hu- 
midity communicated by the plants in their neighbour- 
hood, to which watering is absolutely necessaiy. 1 had 
one planted in a bed of artichokes : we know very well 
that this plant requires plenty of water ; and the tree 
was entirely covered with insects. Its leaves withered, 
and the fruit fell off ; while two other plum-trees, in 
ground not watered at all, were much less attacked. 

This convinces me that these were not the ordinary ver- 
min abundant in dry seasons. 

“ I was only able to protect my cherries a little, by 
cutting off the extremities of the damaged branches. 

** Several people had recourse to sulphur; but I did 
not follow that method. The smoke of sulphur destroys 
the insect, I admit, but it is at least equally dangerous 
to the tree; I always prefer an aspersion of the tree with 
soap-suds. This very year I experienced the good effects 
of it. I saw my plum-trees look green again, and the 
insects abandon them. The aspersion is very easily ma- 
naged, by means of wetering-pots or small garden-en- 
gines. I have also employed a Icy of wood-ashes with 
the same success as soap and water. 

“ An observation equally important which I have 
made is, the great damage done this season in all orchards 
by the caterpillar. As soon as they devoured the young 
leaves, they attacked the fruit. In spite of the great 
care taken in spring to get rid of them, the number of 
these insects is incredible. I have seen them unite on 
the large branches, fix their nests to them, and protect 
them by means of tbe downy matter which covers the 
buds of the ensuing season. ^Vhatever precaution is 
taken, it is almost impossible not to destroy these buds. 

It is only necessaiy to take rff these nests and burn 
them ; and this is the only way of getting rid of the 
coveys. I employed the same aspersion for my apple- 
trees, and by that means got rid of tlieir enemies 
also *. • 

“ Thq following methods are practised in Germany 
for freeing granaries from mites or weevils : 

“ I. Cover completely the walls and rafters, above 
and below, of the granaries which are infested by wee- 
vils, with quicklime slaked in water in which trefoil, 

.4 ^ wormwoodl. 
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Vermin. wormwood, and hyssop have been boiled. ^ 

* ■ ' position ought to ^ applied as hot as possible. 

The following method, discovered by M* Catin, is 
proposed for destroying earth-fleas, bugs, ants, &c. 

“ Take black soap, of the best kind, one pound three 
quarters, the same quantity of flowers of sulphur, roush>> 
rooms two pounds, and sixty measures of river or rain^ 
water. Divide the water into two parts, one of which 
must be poured into a vessel destined for that purpose : 
suffer the soap to dissolve in it, and add the mushrooms 
after tliey have been a little pounded. Boil the other 
half of the water in a kettle, and lie up the sulphur in 
a bit of rag or piece of fine linen, and suspend from it a 
sufficient weight in order that it may sink in the water. 
During the time the water is kept boiling, which must 
be at least 20 minutes, stir it continually with a stick, 
and press the bag containing the sulphur, that the lat- 
ter may be forced out into the water, and communicate 
to it the necessary strength and colour. 

“ When the liquor is taken from the fire, pour it di- 
rectly into the cask, and stir it round for a considerable 
time : the process of stirringrmnst be repeated daily till 
it acquire a fetid smell. Experience has shown that the 
more fetid the mixture is, its activity is the greater. 
Each tinrie that the mixture is stirred, the cask must be 
stopped iminediately after. When you wish to use the 
liquid, nothing is necessary but to sprinkle a little of it 
on the plants which you are desirous of preserving, or 
to dip their branches in it. It will be better, however, 
to make use of a syringe, having at the end a head, an 
inch or an inch and a half in dinmeter, pierced wnth 
small holes. This instrument may be used for tender 
plants j when you apply the liquid to trees, a syringe 
with larger holes must be employed. 

“ Caterpillars, beetles, earth-fleas, bugs, and the tree- 
bee which infest orange trees, will be destroyed by the 
first application of the liquid. Insects which reside be- 
low the earth, such as wasps, hornets, ants, &c. require 
that the liquid should he squirted out gently, and with- 
out intermission, that it may better penetrate to their 
nests. Ants nests, according to their size, require from 
two to three measures of liquid, and in many cases it 
must be applied for twenty-four hours. When the ants 
assemble in another place, the process must be repeat- 
ed. Two ounces of nux vomica may be added to the 
mixture, and boiled along with the sulphur.*’ 

The use of elder as a preservative to vegetables 
against the depredations of insectais detailed in the foU 
lowing observations. 

“ Common elder lias appeared to me useful, ist. For 
preventing cabbage plants from being devoured or da- 
maged by caterpillars 5 2d, To prevent blights, and 
their effects on fruit and other trees j 3d, To preserve 
corn from yellow flies and other insects x 4th. To secure 
turnips from the ravage of flies, &c. ' 

“ J**® strong and fetid odour of a bunch of elder 

leaves induced me to think that different kinds of but- 
r \ incommoded by it in proportion to 

perioa when butterflies began to apLar, 
and whipped well with them some cabbage plants; but 
in such a manner as not to damage them. Since that 
time, during two summers, thoogh the bntterflies ho- 

hAlcbed on the cabbages treated in thU manner, though 



a neighbouring board was dirtied' by theni in the osoal Venn 
manner. , ’—v— ' 

zdy After a short reflection on the effects here mes* 
tioned, and on blights, which, in my opinion, are 
chiefly occasioned by small flies and small insects, whose 
organs are still more delicate than those of the former, 
i was induced to whip in the same manner with elder 
twigs, as high as I could reach, the branches of a plum- 
tree which grew in an espalier. The whipped leaves 
remained gi%en and in a good condition, while from at 
least six inches above to the top^of the tree the rest of 
the leaves were blighted, wrinkled, and full of worms. 

It is here to be observed that the tree was in full flower 
when I whipped it, therefore much too late for this ope- 
ration, which ought to have been performed once or 
twice before flowering. But I am. of opinion, that if 
trees were besprinkled with a strong in&sion of elder 
every eight or 15 days, the success would be certain, 
and that there would be no danger of injuring either the 
flowers or the fruit. 

3d, What the fanners call the yellows in com, and 
which they consider as a kind of blight, is the effect, as 
every knows, of a small yellow fl^ with blue wings, 
nearly of the size of a gnat. It lays its in the ear 
of wheat, and produces a woim almost invisible to the 
naked eye, but which, when seen by a magnifying glaw» 
is a large yellow larva, having the shiuing colonroi 
amber. This fly is so productive, that I have counted 
upwards of forty worms in theebaff of one:ear<ffwhea^ 
which was u number sufficient to destroy it entirely. 1 
therefore proposed to make my experiment as soon si 
possible j but the beat and drought of the season having 
advanced the wheat more than usoal, it was in flower 
before I could attempt it. Next morning, however,^ 
break of dayj two servants hnving drawn bundles of el- 
der over the ears of wheat on each side of the furrow, 
backwards and forwards, in places where the 
not so far advanced, I hoped that the fetid effluvia or 
the elder would prevent tlie flies from remaining m I*® 
ears that were covered with them: and, indeed, I w« 
not entirely disappointed ^ for, on examining my wb 
some time, after, I found that the part which had bwn 
beaten with elder was much less damaged than tna 
which bad not been treated in the same nranner. 
have no doubt, that, had’ I employed this precanbon 
sooner, the corn would have been completely preserve » 
Should this be the case, the process is simple) M _ 
flatter myself that fine crops of corn- may be saved 7 
these means from this small insect, which is so des W<> 
tive to them. One of these yellow flies laid on Djy 
thumb at least eight or ten eggs, of an oblong ' 
the small interval of time which I employed in wa 1 | 
over two or three furrows, bolding it by the wings, 
which I could not observe without the assistance 0 
magnifying glass. 

“ 4th, It often happens that whole crops of 
are destroyed while young, in consequence ot 
pricked by certain insects. I have great reason to 
that this evil may be prevented in an eflfectual w*®** » 
by causing a person to draw a bunch of elder, ^ 

ly large to cover about the breadth of a foot, 
young turnips, going backwards and forwards. 
confirms me in this idea is, that, having drawn » 

of elder over a bed of young cauliflowers which * . ^ 
gun to be pricked, they afterwards remained un ou 
by tb«e insects. „ 



Digitized by kjOOQle 



V E R r 555 3 V E R 



Vermin, ** Aiiotlier fact \»h‘ich tends to support this idea is 
Vermont, that when neighbourhood, about eight or nine years 
' "V ' ' ago, wis so infested with caterpillars that they devour- 

' ed ail the vegetables, leaving scarcely a green leaf un- 
touched, they spared the elder trees amidst this general 
devastation, and never molested them. In reflecting on 
these circumstances, 1 am of opinion that tlie elder 
might be introduced with advantage in our gardens, 
as the means of preserving fruit-trees and various plants 
from the rapacity of insects. 

** The dwarf elder appears to me to exhale a much 
more fetid smell than the common elder, and therefore 
ought to be preferred in making experiments on this 
* PkiL subject 

Mag, XT. VERMONT, one of the states of the North Ame- 
rican republic. It is entirely an inland state, and has 
New Hampshire on the east, Massachusetts on the 
south. New York on the west, and Canada on the north. 
Its area is 10,237 square miles; and the inhabitants 
in i8io amounted to 217,895. The country is tra- 
versed by the Green mountains, from which the state 
takes its name ; but though hilly and uneven, it is ge- 
nerally fertile. The whole surface in its natural state 
is thickly wooded. The snow lies from the middle of 
December to the middle of March. The extreme sum- 
mer heat is about 94° F. ; the extreme winter cold 
^7° below zero *, the mean heat 434. Lake Cham- 
plain forms the western boundary of this state for three 
fourths of its length, and Connecticut river the eastern 
boundary through its whole extent. There are several 
small streams besides these, but no other considerable 
rivers in the state. 

There are rich mines of iron in Vermont, and mines 
of lead and copper of less importance. Marble and 
slate are also found in it. Its natural forests furnish 
timber of large size, and a great variety of kinds. Of 
quadrupeds, there are the bear, wolf, wild cat, fox, 
-ermine, racoon, beaver and musk rat. The lakes and 
rivers furnish a great variety of fish. 

The inhabitants have a more florid complexion than 
those of the middle and southern states. They are 
temperate and industrious, and with a few exceptions 
are engaged in agriculture. 

The legislature consists of a general assembly chosen 
annually uy ballot, by the male taxable citizens of 
twenty-one years of age ; and the executive power is 
vested in a governor, lieutenant-governor, and twelve 
counsellors chosen along with the representatives. A 
peculiar feature in the constitution, is the council of 
censors, thirteen In number, chosen every seven years 
by the people, to examine and report upon the proceed- 
ings of the executive and the representatives, and vTitli 
power to call a convention of the people to amend the 
constitution. The judges are chosen annually by the 
council and assembly. A portion of land out of each 
township is set apart for the support of the clergyman 
of any denomination that is first settled. The pre- 
vailing sect are the Congregationalssts, the next in 
.Dumber the Baptists. Tracts of land have been set 
Apart also for the support of schools. There are two 
colleges, at Burlington and Middlebury. 

The value of houses and lands in this etate in 1799 
was ifi»723,fi73 dollars^and in 1814 it was 32,747,290, 
and the average value of lands at the latter period was 

dollars ,40 emUa per acre. The maoplactures of tiiis 



state in 1810 were valued at 4,325,824 dollars; and Vermont 
the exports in 1817 amounted to 913,201 dollars. (I 

VERNACULAR, a word applied to something that , 
is peculiar to any one country. ^ 

V ERN AL, something belonging to the spring-season. 
VERNIER Scale, a scale excellently adapted for 
the graduation of mathematical instruments, thus called 
from its inventor Peter Vernier, a person of distinction 
in the Franchc Comt6. See Nonius. 

Vernier’s method is derived from the following prin- 
ciple. If two equal right lines, or circular arcs. A, B, 
are so divided, that the number of equal divisions in B 
is one less than the number of equal divisions of A, then 
will the excess of one division of B above one division of 
A be compounded of the ratios of one of A to A, and 
of one of B to B. 

For let A contain 1 1 parts, then one of A to A is as 
I to 1 1, or Let B contain 10 parts, then one of B 



t« B is as 1 to 10, or * 



Now— 

10 11 10x11 



I I 



10x11 

Or if B contains n parts, and A contains parts; 

then - is one part of B, and — ^ is one part of A. 
n n-fi 

1 1 _«+i — ^ 1 

n n^i~~'nxn + i^ ^ 

The most commodious divisions, and their aliquot 
parts, into which the degrees on the circular limb of an 
instrument may be supposed to be divided, depend on 
the radius of that instrument. 

Let R be the radius df a circle in inches ; and a de- 
gree to be divided into n parts, each being ith part of 
an inch. 

Now the circoroference of a circle, in parts of its dia- 
meter 2R inches, is 3,i4i5926x sR i* 1°: ^ 

360 

2R inches. 

Or, 0,0 17453 29 XR is the length of one degree in 
inches. 

Or, 0,01^453 29 X RX/> is the length of i®, in j»tli 
parts of an inch. 

But as every degree contains » times such parts, there- 
fore #1=0,01 74 53 29 X R 

The most commodious perceptible division is ^or~ 

o 10 

of an inch. 



Example, Suppose an instrument of 30 inches radius, 
into how many convenient parts may each degree be di- 
vided ? how many of these parts are to go to the breadth 
of the vernier, and to what parts of a degree mav an 
observation be made by that instrument ? 

Now 0,01745 xR=o, 5236 inches, the length of each 

degree : and if p be supposed about g of an inch for one 

division ; then o.5236xi»=4fl88 shows the number of 
aucb, parts in a; degree. But as this number must be an 
integer, let it be 4, each being 15''; and let the breadth 
of the vernier contain 3 1 of those pMrts, or 7 J®, and be 
divided , into 30 .parts. 

4 A 2 Here 
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Here wrr — j mzz : — ; liien— X — ~ ~ of a de- 
4 30 4 33 120 

- gree, or 30', which is the least part of a degree that iii- 
ittrument can show. 

If »= and »?j =r ; then i X of a 

5 36 5 3 <S 5X36 

minute, or 20". 

The following table, taken as examples in the instru- 
ments commonly made from 3 inches to 8 feet radius, 
shows the divisions of the limb to nearest tenths of inches, 
so as to be an aliquot of 6o’s, and what parts of a degree 
may be estimated by the vernier, it being divided into 
such equal parts, and containing such degrees as their 
columns show. 



Rudr ^artsofH T.irts in Brendiltofl Parts 
inches. dcpfi*ee. vtsuin-. vernier observed. 



By altering the number of divisions, either in the de- 
grees or in the vernier, or in both, an angle can be ob- 
served to a different degree of accuracy. Thus, to a ra- 
dius of 30 inches, if a degree be divided into 12 parts 
each being Eve minutes, and the breadth of the vernier 
be 21 such parts, ^or and divided into 20 parts, 

then ~ X — =r — = 15" : or taking the breadth of 
the vernier 2 tV**, and divided into 30 parts ^ tben — x 

o ^ ^ 

or ,0": Or±x^=^ = 6 «j where 
the breadth of the vernier is 4J®. 

VERONA, a city of Italy, capital of the Veronese, 
and in the territory of Venice, now subject to Austria; 
situated on the river Adige, in E. Long, ii, 24. N. 
Lat. 4 j. 26. It is seven miles in compass : and is 

VF^ONIfIp 57.400 i»h»l>>tant 9 . 

VERONESE, a district of Italy, in the Austro- Ve- 
netian territories 5 bounded on the' north by the Trenii 

“"•> Paduano, on the 
south by the Mantoano, and on the west by the Bresci- 

t i." ''"Stb. 27 in breadth ; 

and fertile in corn, wine, fruits, and cattle. 
y^RONESE. See Cagliari. 

andriB , and in the natural system arran^d under the 

^°VFRSAnT^“*"' Botany Index. 

VMSAIU.es, a town of France, in the depart- 



ment of Seine and Oise, 10 milt s west-soulh-west of Pa- Verii;2«s 
ris. It contained 26,000 inhabitants in 1 8 1 7, and since \ 
the Revolution has been created a bisbop’s str. In the 
reign of Louis XIII. it was only a small village. Thls'""'^ 
prince built here a bunting-liut in 1630, uhicli Bassom- 
pierre calls “ the paltry chateau of Versailles.” Al- 
though the situation was low and very unfavourable, 
Louis XIV. built a magnificent palace here, wliicli was 
the usual residence of the kings of France till ihe 61I1 
of October 1 789, when the late unfortunate Louis XVI. 
and his family were removed from it to the Thullleries. 

The buildings and the gardens are adorned with a vast 
number of statues, done by the greatest masters, and 
the water-works are all worthy of admiration. The 
great gallery is thought to be as curious a piece of 
workmanship of that kind as any in the world: ooris 
the chapel less to be admired for its Bne architecture 
and oinaments. The gardens, with the park, are five 
miles in circumference, and surrounded by wails, liierc 
are three fine avenues to Versailles j one of which is the 
common road to Paris, the other conies from Seau.\,and 
the third from St Cloud. E. Long. 2. 1 2. N. Lat. 48. 48. 

VERSE, ill Poetry, a line consisting of a nuuiher of 
long and short syllables, which run with an agreeable 
cadence. 

Verse is also used for a part of a chapter, section, &c. 

VERSIFICATION, the art or manner of raaklug 
verse j also the tune and cadence of a verses See 
Poetry, Part III. 

VERSION, a translation of some book or writing out 
of one language into another. See Translation. 

VERT, in Heraldry, the term for a green coloar. 

It is called vert in the blazon of the coats of all undtf 
the degree of nobles ; but in coats of nobility it is call* 
ed emerald; and in those of kings mm. In engra- 
ving it is expressed by diagmials, or lines drawn athwart 
from right to left, from the dexter chief corner to wo 
sinister base. 

VERTEBRA. See Anatomy, N® 30. 

VERTEX, in Anatomy, denotes the crown of J ® 
bead. Hence vertex is also used figuratively for the op 
of other things : thus we say, the vertex oi a cone, py 
ramid, &c. . 

Vertex, is also used in Astronomy for the ® 
the heaven directly over our beads, properly called e 
zenith, . ry u 

VERTICILLATiE, the name of a class in Kay « 
and Boerfaaave’s Methods, consisting of herbaceous 
getables. It is also the name of the 42d order m 
Bseus*8 Fragments .of a Natural Method. , . , 

VERTICILLUS, a mode of flowering, in which the 
flowers are produced in rings at each joint of ® j?* 
with very short foot-stalks. The term is exemphhe 
mint, horehound, and the other plants ol the natura 
order described above. , 1 * « 

VERTICITY, is that property of the oadstone 

wherel^ it turns or directs itself to one particular poW . 

VERTIGO, in ATer/rciwe. Sec there, N® 82. 

VERTUMNUS, in Mythology, a 
over gardens and orchards, honoured among the .t 
cans, from whom the worship of this deity was 
mitted to the Romans. 1 • at 

Vertumnus had a temple near the 
Rome, being represented as one of the 
of the merebante. The commentators on tJvi 
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Vcrtumuos lie was an ancient king of Hetruria, who, by belonging to the order of primates 



„ his diligent ami successful cultivation of fruit and gar- 
Vespertilio.,lens, obtained the honour of being ranked among the 
gods. 

VERUMONTANUM, in Anatomy^ a small emi. 
nence near the passages where the semen is discharged 
into the urethra. 

VERVAIN. Sec Verbena, Botany 

VERTOT d’Auboef, Rene Aubert de^ a celebrated 
historian, who descended from a noble and ancient fa- 
mily in Normandy, and in 1655. At 16 years of 
age he became a Franciscan friar ; afterwards he en- 
tered into the order of the Premonstratenses, in which 
he had several benefices : and at length was a secular ec- 
clesiastic. He became secretary to the duchess of Or- 
leans, member of the Academy of Inscriptions, and his- 
toriographer of Malta. He died at Paris in 1735. His 
principal works are, i. The History of the Revolutions 
of Sweden. 2. The Revolutions of Portugal. 3. The 
Revolutions of the Romans. 4. The History of Malta. 
These works are written in elegant French, and trans- 
lated into roost of the languages of Europe. 
VERULAM. Sec Bacon. 

VESALIUS, Andreas, a celebrated physician and 
anatomist, was bom at Brussels about the year 1512. 
He studied physic at Paris under James Sylvius 5 but 
applied himself chiefly to anatomy, which was then 
very little known, dissections being esteemed unlawful 
and impious : and it appears from bis work De Humani 
Corporis Fabrica, that he perfected himself in this use- 
ful knowledge very early. About the year 1 537, the 
i'epublic of Venice made him professor in the university 
of Padua, where he taught anatomy for seven years j 
Charles V. called him to be his physician, as he was aU 
so to Philip II, king oT Spain. Vesalius was now at the 
height of his glory, when all of a sudden he formed the 
design of Uking a journey to Palestine j concerning 
which journey we are told the following story. A 
young Spanish nobleman he attended, being beKeved to 
be dead, Vesalius obtained leave to open him to explore 
the true cause of his illness j but when be opened the 
breast, he perceived symptoms of life, and saw the heart 
beat. The parents, not satisfied with prosecuting him 
for murder, accused him of impiety to the inquisition, 
in hopes that tribunal would punish him with greater 
rigour : but the king interposing, saved him on condi- 
tion of his making a pilgrimage to the Hojy Land. He 
was shipwrecked on bis return, and thrown upon the 
island of Zante, where be perished, in 1 564. He was 
the author of several works, tbe principal of which is 
De Httmani Corporis Fabrica. 

VESICATORIUM, a Blister; an applicatioii of 
an acrid nature made to any part of the body, in order 
to draw a flux of humours to that part,* and thus elevate 
the scarfskin into a blister. 

VESPA, the Wasp; a genus of insects belonging to 
the order of bymenoptera. See Entomology Index, 
VESPASIAN, the lotb emperor of Rome ; remark- 
able for hb clemency and other virtues. Sec Rome 
N® 33?— 339- . ’ 

vespers, in the church of Rome, denote the af- 
termwn service; answering in some measure to the 
evening prayers of the church of England. 

VESPERTILIO, the Rat ; a genus of q;aadrapeds, 



0 3 See Mambialia VespeitiJio 

Index, II 

VESSEL, a general name given to the diflferent sorts . Vg^«lg. 
of ships which are navigated on the ocean, or in canals ' 
and rivers. It is, how'every more particularly applied 
to those of the smaller kind, furnbbed with one or two 
masts. See Ship. 

VESTA, in pagan worship, the same with Cybelc. 

See Cybele. 

Vesta the Younger, in pagan worship, the goddess 
of fire, was the daughter of Saturn and Cybele, and the 
sister of Ceres. She was so much in love with chastity, . 
that on Jupiter^s ascending the throne and offering to 
grant whatever she asked, she only desired the preser- 

vation of her virginity, which she obtained Vesta 

was not represented in her temple by any iroagei 
' Vesta, one of tbe lately discovered planets, of which 
the elements have been determined by Dr Gauss iir a . 
communication to tbe Royal Society of Gottingen* 

Flements o/* Vesta, 

Epoch of the longitude, me- 
ridian of Seeberg 108® 19' 34.7" 

Diurnal tropical motion 7-7^/ 8 a* 

Annual P 

Aplielion, j8o6 
Annual motion 
Ascending node, 1806 
Annual motion 
Inclination of the orbit, 1 806 
Annual diminution 
Eccentricity, 1806 
Annual diminution 
Log. of the greater semiaxis 



78 

326 

+ 

80 

+ 

10 



»3 
59 
1.2 

23 

^•5 
34 
0.4. 

0.0783486 

0.0000058 

0.4420728 



9 

37 

2 

53 

37 



Flements of Ceres by the same, 

Epoch of tbe mean longitude at Bremen, March 29, - 
1 007, at 1 2 o'clock, mean time loa® 8' a.6'' * 



Longitude of iu perihelion 
aphelion 

ascending, node on 



249 

69 



7 

57 



41 

52 



Mag. £iie}» 
clop, it is 



the ecliptic 
Inclination of its orbit 
Diurnal tropical motion 
Logaritlina of the mean distance 
Feceatricity 

Greatest distance firom tbe sun 
Least 

Period of its revdution 



*03 

7 

o 



3^ 

49. rf tIbW. 

tUl 7® S' 34"' 



8 

d _ 

0.3728428 
0.097505 
25.625 
21.514 

1321 days, 1 2 hours, 

VESTALIA, in Roman antiquity, a festival cele- 
brated in honour of the goddess Vesta, on the cth of the 
9‘h of the month: 

VEaS 1 ALS, among the ancient Romans, were priest- - 
esses ot the goddess Vesta, and had the perpetual fire ■ 
committed to their charge ; they were at first only four 
in number, but afterwards increased to six : and it does 
not appear that their number ever exceeded six, anionir 
whom was one superior to the rest, and called vesta/it 
maxima. 

The vestals were chosen from six to ten years ofaire 
“»‘i“ency for 30 years; the hnt 
lorf whichHvere employed m learning the ceremonies 

rL *“ ‘'■e performance of them, and . 

the 10 Jast in teaching them to the younger vestals. 

The.: 
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.Vesuls Tlic habit of the vestals consisted of a head-dress, 

VeJliD. “J^*^** *»«»«** from 

^ wheiice hung certain laces called vilta ,• a kind of sur- 
plice made of white linen, and over it a purple manUe 
with a long train to it. 

VESTlBLk:, or Vestibule, in Architecture^ a kind 
of entrance into a large building j being an open place 
before the hall, or at the bottom of the staircase. 
VESTRY, a place adjoining to a church, where the 

.^estmentM nt i j ■ 
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^cstmenL* nt »»ia min.* ” ^ continually and impetuously from its cm 

aUu^Xe r »f ,r u , ‘ ***“■'« ‘® i «. that » mus .f to 

and cbW men Xo.?l church-wardens, ..a. aoan accnroulated, io iqipeanuice faur timM ik 

try or meeting Rv tk’ ** "* ® parish ves- height and size of the volcano itself. These cloudi of 

U a cer^n Inml^r f *" V'". *>'- *"-ke were exceedingly white, so that the whole «- 

Temment of the narisli’ **^l*"* f osen to have the go- senibleu an immense accuniulation of hales of the whitest 

lotiTe of wi^h Lk K do»n.the side, of the monntaan. This I..., hsvisg 

the other beina now Lfl d* <2? ^ violently for some hours, suddenly cesaeil, just b«- 

Hamilton is of onlnion William fore it bad reached the cnltivated parts of the nioonlain, 

s iien” "?i»es from the spot wlTnce it issued. The 

Ceneral The Dernendiciilar *Iia;aI.p • • 1 heat, all this day, was intolerable at the towns of Som- 

descripUon feet, though the ascent frifm H r *® °°ly 37^0 ma and Ottaiano j and was sensibly felt at Palma and 

. lu an X i are mud, farther off.^ Reddish asbesfcll 

X an™ fe;tile nrotd^ r Conner, that the air was darkened, 

the south and west sides ^^***^* ’ objects could not be distinguished at the disUuce 

cinders and a” entirely covered with of ten feet. Long 6 laments of a vitrified matter, like 

issues from the top sometimes atrendeT°^ rK*!k*^^^ spun glass, were mixed, and fell with these ashes j Mve- 
violent explosions of stnnM iKa • • *u cages were suffocated, and the leaves of the 

a of lava, and all the other\tt ml***»**” *^r^**"* frees in the neighbourhood of Sorpma were covered »d» 

Account of dable volX The ivhite and verf corrosive salt. . ^ 

th« Cm history took place in the rear to • ™***'®rf "“''<*'<1 «i About J2 at night, on the ytb, the fenncnlatim of 
arapto of Pomneii an/H^J^l’ “ ‘ ‘'’® "•o""*"" “ened greatly to increase. Our aullior| 

*" bri^ Tnaer th7stirA^^^ ^“tching the motion.s of the volcano from the mole! 

stones and ashes thrown out. Incre- at Na«Ic« Zhi.U » fnll v.a* nf it. Several ftlo-t 



sjons and rumbUpg noises were beard ; quantities of 
ainoke were thrown up .with great vrolenccf, sometimes *—v-j 
with red-hot stones, sooriup, and ashes ; and towards the 
end of the month these symptoms increased to such a 
degree as to exhibit, in )^e night- time,. the most beau- 
tiful fireworks .that can he imagined. 

^ ^u Thursday jih August the volcaiu, appeared most 
V iolently agitated ; a w^e and sulphureous smoke is- 
sued continually and impetuously from its crater, ore 



was soon accumulated, to appearance four times the 
height and size of the volcano itself. These clouds of 
smoke were exceedingly white, so that the Avhole re- 
sembJtu an immense accumulation of hales of tbe whitest 
cotton. In tlie midst of this very white smoke, vast 
quantities of stones, scoriae, and ashes, were thrown up 
to the height ot 2000 feet ; and a, quantity of liijuid 
lava, seemiugly very heavy, was lifted up jast high 
enough to clear the rim of the crater, and take its way 
down tbe sides of the mountain. TJiis Java, having 
run violently for some hours, suddenly cesaeil, just be- 
fore it bad reached tbe cultivated parts of tbe roonutain, 
near four miles from the spot whence it issued. Ibe 
heat, all this day, was intolerable at the towns ofSom- 

ma anxl ^ M. . Tr. I » Palmn «nil 



oi ten feet. Long filaments of a vitrified matter, like 
spun glass, were mixed, and fell with these ashes; seve- 
ral birds in cages were suffocated, and the leaves of ihe 
trees in the neighbourhood of Somma were covered »hh 



dlble mischief was also done to thp n.* kH • at Naples, which has a full view of it. Several glo- 

try, and numbers of neonle lost tliA* rious picturesque effects had been observed from the re- 

was Pliny the Elder. ^ among whom flection of tbe deep red fire within the crater of Vesn- 



white and very corrosive salt. m. ^*0. 

About 1 2 at night, on the 7th, tbe fermentation 
the mountain seemed greatly to increase. Our author 
was watching the rootion.s of the volcano from the mole|,y(ijij>. 
at Naples, which has a full view of it. Several glo-pnatl^f 
rious nictuTesoue effects had been observed fromthcre-‘i“f*f 



^as Plinv the ElderV ^ “ 

thJ‘.ruo}L“^'"T “■* however, that 

thi. eruption^ by no means the first that bad ever 

Wpened. The ve« streets of those cities nbich were 
at that time overwhelmed are said to be partly paved 
with lava. 8 nee that tim. ,r> j:n-. ? ^ P. “ 



Aiccuoo 01 me neep rea nre witnin me oraccr 
vius, and which mounted high amongst those huge 
clouds on the top of it : when a summer storm, callw 
in that country a tropea, came on suddenly, and blend- 
ed its heavy watery clouds with the sulphureous and 
mineral ones, which wai-a a1r»adv like so many other 



wiiia;. S^rihat I*' Pr** “i"*™'.ooos whiefi wen. already Uke .<T m«.y 

been recorded some of whic^ ha» eruptions have mountains piled up on tbe top of the volcano. fjj* 
leot. T th^-Cr* «8 ?mZ, •*" ’■?- * founui; of fire was shot up to an increJibk 

circumference, Md a qLrter of a mih’in t!^Lnd ^ l*“ ‘‘’f 

height, was thrown up in tbe course of ^istinguishaUe at any ?'»“ w‘'h'" 



w height, was thrown un in the conr^* V” jects were clearly distinguishable at any place within sik 

Of Uii Ihe’ firs, S eZion of Vesuvius. The bl.4 stormy closih. 

erdpUoninliamJIamiltOT was t£»t of it6t whW. ^ k swiftly over, and at tiroes covering the Bbo e « 

violent, was mil^n comnarison wirh k ®ery a part of tbe bright column of fire, at other tiaws clt«- 

Mine^ron. From this time f i“g «way mtd giving a fall view of it, with the vsriow 

tion* from 7ears to send forth smoL nor were*thlrc^^^^*^ ^k” produced by its reverberated light on J 

j-js-t y. a »'noae, nor were there many months c A.nJ*. * -sl u fla«kAu of foiktd 



•7«7 to in which it did not tbrow’out stones mon^s clouds above in contrast with the pale flashes of foib' 

'”»• ders, which, increaTirto a ®“* 'ightning that attended the tro^ea, formed socl. » 

ally followed by lava ; so that from ^thf ve.rr^fiT^r: f-'?' *’ «"> fidt 



ally followed by lava ; so that from were usu- scene as no power of art can expreas. One 

1/79 there wei^i^^etruptil^^ majesty’s gamekeepe«. who was ontinthefld 

aiderable. In the month of Auuust that v OtUiano whilst this storm was at its height, w 

an eruption took place, which for its surprised to . find the drops of rain *l- 

terrible appearand, hands; a phenomenon probably occasioned by fh 

Accost of recorded concerning this™f any oT^r^ elouds having acquired a great degree of beat in pa«' S 

the great '^o*eano. o y other through the above-mentioned column of . 

eruption in . During the whole month of Juiv iKa *he 8th,., the mountain -was quiet till towards «« 

.77P. ^“-dinastateofferln^^^^^^ o’clock in the evening, when agLt .mok® ^ 

1 ecus expio- gather over its crater ; and about an hour after a 
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Si VAufias. Wing subterraneous noise was heard in the neighbour- 

g, » I hoed of the volcano 5 the usual throws of red-hot stones 

ti and seorice- began and increased every instant. The 

,j crater, viewed througlr a telescopej seemed much en- 

u larged by the violence of last night’s explosions, and the 

little mountain on the top ^vas entirely gone. A.bnat 
^ nine e^clock a most violent report was beard at Portici 

j and its neighbourhood, which shook; the houses^ to such 

7 a degree as made the inhabitants' run out into- the 

Immense streets. Many windows were broken, and imlls crack- 

fountain concussion of the air on this occasion, though 

up noise was but faintly heard at Naples. In an instant 
[ by Vesu- a fbnouin of liquid transparent fire began to riac> and 

' Tins. gradually increasing, arrived at last at the amazing 

* height of ten thousand feet and upwaHs, Puffs of 

‘ smoke, as black as can possibly be imagined, succeeded 

' one another hastily, and accompanied the red-hot, trans- 

* parent, and liquid lava, interrupting its splendid bright- 
ness here and there by patches of the darkest hue. 
Within these pufih of smoke, at the very moment of 
emission, a bright but pale electrical fire was observed 
playing briskly about in zig-zag lines. The wind was 
south-west, and, though gentle, was sufficient to carry 
these puffs of smoke out of the column of fire *, and a 
collection of them by degr^s formed a black and ex- 
tensive curtain behind it j in other parts of the sky it 
was perfectly clear, and the stars bright. The fiery 
fountain, of such immense magnkude, on the dark 
ground just mentioned, made the finest contrast imagi- 
nable ; and the blaze of it reflected from the surface of 
the sea, which was at that lime perfectly smooth, added 
greatly to this soblime view. 

The lava, mixed with stones and scorise, having risen 
to the amazing heiglit already mentioned was partly 
directed by the wind towards Ottaiano, and partly fall- 
ing, still red hot and liquid, upon the top- of Vesuvius, 
covered its whole cone, part of that of the summit of 
Sonima, and the valley between them. The falling 
matter, beingnearly as inflamed* and vivid as that which 
was continually Issuing fresh from the crater, formed 
with it one complete body of fire, which conld not be 
less than two miles and a half in breadth, and of the 
extraordinary height above mentioned, and casta heatto 
the distance of at least six miles round. The brushwood 
on the mountain of Somma was soon in a blaze, and the 
flame of it being of a diflerent colour from the deep red 
of the matter thrown out by the volcano, and from the 
silvery blue of the electrical firej still added to the con- 
tJast of this most extraordinary scene. 

The black cloud, increasing greatly, once bent to- 
"wards Naples, and threatened the city with speedy de- 
struction 'y for it was charged with electrical fire, which 
kept constantly darting about in bright zig-zag lines. 
This fire, however, rarely quitted the cloud, but usual- 
ly returned to the great column of fire whence it pro- 
ceeded •, though once or twice it was seen to fall on the 
top of Somma, and set fire to some dry grass and bushes. 
Fortunately the wind carried back the cloud just as it 
reached the city, and had begun to occasion great 
dlarin. The column of fire, however, still continued, 
and diflVised such a strong light, that the most minute 
objects could be discerned at the distance of ten miles or 
more from the mountain. Mr Morris informed our au- 
thor, that at Sorrento, wfiich is 1 2 miles distant from 



Vesuvius, he read the title-page of a book by that vol- Vesuvius, 
canic fight. ^ - ^ > 

All this time the miserable inhabitants of Ottaiano ^ 

were involved in the utmost distress and danger by the 
showers of stones which fell upon them, and which, had tanu of 
the eruption continued for a longer time, would most Ottaianow 
certainly have reduced their town to the same situation 
with Herculaneum and Pompeii. The mountain of 
Somma, at the foot of which the town of Ottaiano is 
situated, hides Vesuvius from the view of its inhabi- 
tants ^ so that till the eruption became considerable it 
was not visible to them. On Sunday night, when the 
noise increased, and the fire began to appear above the 
mountain of Somma, many of the inhabitants flew to 
the churches, and others were preparing to quit the 
town, when a sudden and violent report was heard ^ 
soon after which they found themselves involved in a 
thick cloud of smoke and ashes ) a horrid crashing noise 
was heard in the air, and presently fell a vast shower of 
stones and large pieces of scorise, some of which were 
of the diameter of seven or eight feet, which must have 
weighed more than 1000 pounds before tli^ ^vere bro- 
ken, as some of the fragments which Sir William Ha- 
milton found in the streets still weighed upwards of 6o- 
pounds. When these large vitrified masses either struck 
aj^inst one another in the air, or fell on the ground, 
they broke in many pieces, and covered a large space of 
ground with vivid sparks of fire, which communicated 
their heat to every thing that was combustible. These 
masses were formed of the liquid lava \ the exterior 
parts^of which were become black and porous by cool- 
ing in their fall through such a vast space j whilst the 
interior parts, less exposed, retained an extreme heat, 
and were perfectly red. 

in an instant the town and country about it was on 
fire in many parts, for there were several straw huts in 
the vineyards, which bad been erected for the watch- 
men of the grapes all of which were burnt. A great 
magazine of wood in the heart of the town was all in a 
blaze } and had there been much wind, the flames mutt 
have spread universally, and all the inhabitants would 
have been burnt in their bouses ^ for it was impossible 
for them to stir out. Some, who attempted it with pil- 
lows, tables, chairs, the tops of wine casks, &c. on their 
heads, were either knocked down or soon driven back 
to their close quarters under arches and in the cellarsef 
their houses. Many were wounded, but only two per- 
sons died of their wounds. 

To add to the horror of the scene, incessant volcanin 
lightning was whisking about the black cloud that sur- 
rounded them, and the sulphureous smell and heat 
would scarcely allow them to draw their breath. In 
this dreadful situation they remained abont 25 minutes, 
when the volcanic storm ceased all at once, and Vesu- 
vius remained sullen and silent. 

Some time after the eruption bad ceased, the air con- Vast quan- 
tinoed greatly impregnated with electrical matter. The 1117 of e> 
duke of C^tlofiano told our author, that having, about mau 
half an hour after the great eruption had ceased, held a 
Leyden bottle, armed with a pointed wire, out at bis 
window at Naples, it soon became considerably charged. 

But whilst the eruption was in force, its appearance was 
too alarming to allow one to think of such experiments. 

—He was informed also by the prince of Monte Mileto, 

that 
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V^sM vIm. tliat Ills sort, the duke of Popoll, Tvlirt was at Monte crater, or foftirtg its Way through the crevices In tk coni- Vtsm 
^ I Mileto the ^th of August, had been alarmed by the cal part of the mountain. Aneruption took place in 1784, I 

shower of cinders that fell there *, some of which he had bdt without any remarkable circumstance, and anotbetin 

sent to Naples weighing two ounces; and that stones of’ 1^94 which destroyed 5000 acres of cultivated land. 
an ounce weight had fallen upon an estate of his ten VETCH. See ViciA, Botany Index, 

tniles farther off. Monte Mileto is about 30 miles VETERAN, among the ancient Romans, an appel- 

from the volcano. The abb6 Cagliani also related, that lation given to a soldier grown old in the service, or 

fals sister, a nnn in a convent at Manfredonia, had writ- who had made a certain number of campaignst 

ten to inquire after him. Imagining that Naples must VETERINARY ART. See Farriery, 

have been destroyed, when they, also great a distance, VEXILLUM, in Botany $ the upper petal of a peS< 

had beert alarmed by a shower of ashes which fell on the bloom, or butterfly- shaped flower, which is geoerally 
city at 1 1 o’clock rtt night, so much as to open all the larger than anyr of the others, 
churches, and go to prayers. As the great eruption VI ALES, in mythology, a name given among tbs 
happened at nine o’clock, these ashes must have travel- Romans to the gods who bad the care and goard ofth« 
’l)am°ce miles in the space of two hoursi roads and highways. 

'done by Nothing could be more dismal than the appearance VIATICUM, in Roman antiquity, an appellation 

tbe enip. of Ottaiano after this eruption. The bouses were un- given in common to all officers of any of the magi- 

ton at roofed, half buried under the black scoriae and ashes J strates; as lictors^ accenst\ scribes^ criers, 
ttaiano. windows loWards the mountam were broken, VI BEX, is sometimes used by physicians, fora black 

and some of the houses themselves burnt ; the streets and blue spot in the skin occasioned by an efflux ores* 
choked up with ashes, in some tlarrow places not less travasation of blood. 

than four feet thick ; and a few of the inhabitants who VIBRATION, in Mechanics^ a regular, reciprocal 

had just returned, were employed in clearing them motion of a body, as a pendulum. 

aWay, and piling them up in hillocks, to get at their VIBURNUM, a genus of plaots of tbe class pentan- 

ruined houses. The palace of the prince of Ottaiano is dria ; and in the natural system arranged under the 43d 

situated on an eminence above the town, and nearer the order, Humosce, See Botany Index, 

roountairt. The steps leading up to it were deeply co- VICAR, a person appointed as deputy to another, to 

vered with volcanic matter; the roof was totally de* perform bis fonctions in bis absence, and under bwtu* 

stroyed, and the windows btoken, but the honse itself^ thority. 

Vast free- strongly built, had not snflered much. Vicar, in tbe canon-laW, denotes a priest of a parish, 

Tuenti of * ibcrcdible number of fnlgments of laVa were the predial tithes whereof are impropriated or appropn* 

lava thrown out during the eruption, some of which were of ated ; that is, belong either to a chapter, religion* 

•ihromi out immense magnitude. The largest roertsured by Sir Wil- house, &c. or to a layman who receives thein, and only 

liam Hamilton WRs 108 feet in circumference and 17 allows the vicar tbe small tithes, ora convenient salary, 

in height. This was IhYown at least a quarter of a mile See the article Pabson and Vicar, 
clear of the mouth of the volcano. Another, 66 feet VICE, in ethics, is ordinarily defined an elective 
in circumference and 19 in height, being nearly of a habit, denoting either an excess or defect from tbe just 
spherical figure, was thrown out at the same time, and medium wherein virtue is placed* 
lay near the former. This last had the marks bf being Vice, in sroilbery and other arts conversant in 
rounded, nay almost polished, by continual rolling in tals, a machine or instrument serving to hold fast soy 
torrents or on the sea-shore. Our author conjectures thing they are at work upon, whether it is to be beaten, 
that it might be a spherical volcanic salt, such as that filed, or rivetted. 

of 45 feet in circumference mentioned by M. de St VicE is also used in the composition of divers words 

Food, in his Treatise of Extinguished Volcanoes. A to denote tbe relation of something that cotaes instead 
third of 16 feet in height and 92 in circumference was or in the place of another ; as vice admiral, vice-ebao- 
thrown much farther, and lay in tbe valley between cellor, &c. are officers who take place in the abtcnco 
Vesuvius and the Hermitage. It appeared also, from of admirals, &c. 

the large fragments that surrounded this mass, that it VICEROY, a governor of a kingdom, who corn- 
had been much larger while in the air. mamls in tbe name and instead of a king, with full su 

Vesuvius continued to emit smoke for a considerable sovereign authority. , .... 

time after this great eruption, so that our author was VICIA, a genus of plants of the class diadelpb»»i 
apprehensive that another would soon ensue •, hut from and in the natural system arranged under the 3 2d order, 
that time nothing comparable lo die above has taken Papilionoccce, See Botant Index, ^ . 

place. Frofn the time of this great eruption to tlie VICISSITUDE, the regular succession of one tbing 

year 1784 our author kept an exact diary of the operas after another; as the vicissitude of day and night, 0 
tions of Vesuvius, with drawings, showing, by the the seasons, &c. 

quantity of smoke, the degree of fermentation within VICTIM, denotes n sacrifice offered to Mine deit^ 

the volcano. The operations of the subterraneous fire, of a living creature, as a man or beast, which is sis 
however, appear to be very capricious and uncertain, to appease his wrath, or to obtain some favour. . 

One day there is the appeai-anfce of a violent fer* VICTOR, Sextus AuRELlUS, a Roman histonani 
mentation, and the next every thing is tranquil 5 but who flourished under the emperors Constantins and J ' 
whenever there has been a considerable ejection of scorim Han ; as we learn from many passages in his own " 
and cinders, it has been a contant observation, that the ings, and also from Aramianus Marcellinus. lb‘S 
lava soon made lU appearance, either by boiling over the toriaji relates, that Constantins made biro 
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VScit>r lioiiotir lilm ^vlth a braz.en statue, on account of his 
It excellent qualifications ^ althougl), as he owns of him- 
V* enna. self, he was born in an obscure village, and of poor and 
'y— illiterate parents. It is commonly believed that he waa 
an African. Two books of bis are extant in the histo- 
rical way : one X)e viris illustribus vrbts llonue } the 
other, Dc Ctesoribus; to which is prefixed Libelkts de 
‘origine gentis Romance. The whole makes an abridged 
history of Rome, from its foundation down to the reign 
of Julian inclusive. 

VICTORY, tha overthrow or defeat of an enemy in 
war or combat. 

Victory, in Pagan worship, is represented by He- 
elod as the daughter of Styx and Pallas ; and Varro 
calls her the daughter of Heaven and £arth. The Ro- 
mans erected a temple to her^ where they prayed to the 
gods to give success to their arms. They painted her 
in the form of a woman, clad in cloth of gold. In 
some me<lals, she is represented with wings flying 
through the air, holding a laurel crown in one hand and 
a palm in the other *, but in other medals, she is seen 
standing upon a globe, with the same crown and branch 
•f palm. 

VIDA, Marcus Hieronymus, bishop of Alva, in 
Montserrat, and one of the most excellent Latin poets 
that have appeared since the Augustan age, was born at 
Cremona in 1470. Having distinguished himself by his 
learning and taste for literature, be Was made bishop of 
Alva in 15^2. After continuing two years with Pope 
Clement Vll. at Rome, he went to reside upon his see} 
where, for 30 years, he performed all the offices of a 
good bishop and a good man } and though lie was mild, 
gentle, and full of goodness, he was so far from want- 
ing spirit, that when (he city of Alva was besieged hv 
the French, he used aU possible means to prevent its 
being given up, by strenuously exhorting the people, 
and, when provisions were scarce, by supplying them at 
bis own expenee. His Poetics, and po6m on the silk- 
worm, pass for his masterpiece *, his poem on the game 
of chess is also greatly admired. He also wrote hymns, 
eclogues, and a poem entitled Christtados \n six books} 
all which are in Latin, and have gained him a great re- 
putation. His works in prose consist of dialogues, sy- 
•nodical constitutions, letters, and other pieces. He died 
tn 1 556, soon after being made bishop of Cremona. 

VIENNA, the capital of the circle of Austria, in 
Germany, and the whole German empire, is the place 
where the emperor resides. The city itself is not of very 
great extent } nor can it be enlarged, it being limited 
by a very strong fortification ; but it is very populous. 
The streets, in general, are narrow, and the houses built 
high. Some of the public buildings are magnificent ) 
bat they appear externally to no great advantage, on ac- 
count of the narrowness of tlie streets. The chief of 
tliem are the impel ial palace, the library, and the mu- 
seum } the palaces of the princes Lichtenstein, Eugene, 
&c. Vienna was twice ineflectoally besieged by the 
.Turks ; namely, in 1589 and 1683. At the Utter pe- 
riod, the siege was raised by John Sobjeski, king of Po- 
land, who totally defeated the Turkish army before the 
Walls of this place. To strengthen the city against fu- 
ture attacks, no houses without the walls are allowed to 
be built nearer to the glacis than 600 yards } so that 
there is a circular field of that breadth all round the 
town, which has a very beautiful and saiutary effect. 

VoL.XX.PartII. t 



These magnificent suburbs, and the town together, are 
said to contain above 320,000 inbabitants } yet the for- 
mer are not near so populous, in proportion to ilieir size, 
as the town } because many houses in the suburbs have 
extensive gardens belonging to them, and many families, 
who live during the winter within the fortifications, 
spend the sunamer in the suburbs. The cathedral is 
built of free stone, is 1 14 yards long, and 48 broad, and 
the steeple is 447 feet high. The university had several 
thousand students, who, when this city was besieged, 
niouiited guard. Beside this, there is the academy of 
Lower Austria } and the archducal library is much 
frequented hy foreigners, as it contains above 100,000 
printed books, and 1 0,60c manuscripts. The acade- 
my of painting is remarkable for (be fine pictures it 
produces. The archducal treasury, and a cabinet of 
curiosities of the house of Austria, are great rarities. 
The inhabitants, in general, live in a splendid manner} 
and people of distinction have all sorts of wines at their 
tables, which they are very free with to foreigners. 
There is a sort of harbour on the Danube, where there 
are magazines of naval stores, and ships have been fit- 
ted out to serve on that river against the Turks. Vien- 
na is an airhblsbop's see. It is seated at the place where 
tbfc river Vienna or Wein, falls into the Danube, 30 
miles west of Presburgb, 350 north- north-east of Rome, 
520 south-east by south of Amsterdam, ^ 6 ^ east of Paris, 
and 680 east-south east of London. L. Long. 16. l c. 
N.Lat, 48 .i 3 . 

VIENNE, a department in the west of France, 
forming part of the ancient Poitou. It derives its name 
from the river Vienne which runs through it, and falls 
into the Loire. There are extensive tracts of heath in 
this department } but the soil in other parts yields in 
abundance, grain, hemp, flax, fruits, and vines. Cat- 
tle, fish, game, and poultry, are plentiful. There are 
extensive forests and mines of coal, aptimony, and iroif. 
The manufactures, which consist of coarse woollens, 
linen, leather and paper, are trifling. The extent of 
this department is 689,883 hectares, and in 1817 it con- 
tained 253,048 inhabitants. Poitiers is the chief town; 

Vienne, Upper^ a department of France, lying 
south of the Loire, on the upper branches of the river 
Vienne. The surface of the country is io general billy, 
and the soil poor. It produces little wheat, but con- 
siderable quantities of rye and barley, and raises great 
numbers of cattle, horses, and mules. The bills are ge- 
nerally covered with wood, among which chesnuts 
abound. There are mines of iron, lead, copper, anti- 
mony, and coal. The manufactures consist of metals, 
coarse woollens and lineos, handkerchiefs, pqttery, <&c. 
The extent of this department is 570,035 hectares, and 
the population iu 1817 was 243,^95. Limoges is the 
chief town. 

VIGIL, ip ahurch history, is tbe eve or next day 
before any sole am feast ; because then Christians wene 
Wont to watch, fast, and ^ay, in tlwir churches. 

ViojLS of Plants, a term under which botanists com- 
prehend the precise time of the day in which tbe flowers 
of different plants open, expand, and shut. 

As all plants do not flower in the same season, or 
montb } in like manner, those which flower tbe same 
day, in the same place, do not open and bhut precisely 
at tbe same hour. Some open in the morning, as the 
lip floweis, and compound flowers with flat spreading 
4B petals} 
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petals ’f others at noon, as the mallows ; and a third set 
in the evening, or after sunset, as some geraniums and 
ynienage. opuntias } the hour of shutting is equally determined. 

Of those which open in the morning, some shut soon af- 
ter, while others remain expanded till night. 

The hours of opening, like the time of flowering, seem 
to vary, according to the species of the plant, the tem- 
perature of the climate, and that of the season. Flowers, 
whose extreme delicacy would be hurt by the strong im- 
pressions of an ardent sun, do not open till night : those 
which require a moderate degree of heat to elevate their 
juices, in other words, whose juices do not rise but in 
the morning or evening, do not expand till then j whilst 
those which need a more lively heat for the same pur- 
pose, expand at noon when the sun is in his meridian 
strength. Hence it is, that the heat of the air being 
greater betwixt the tropics than elsewhere, plants which 
are transported from those climates into the cold or tem- 
perate climates of Kurope, expand their flowers much 
later than in their native soil. Thus, a flower which 
opens in summer at six o’clock in the morning at Sene- 
gal, will not open at the same season in France andFng- 
land till eight or nine, nor in Sweden till ten. 

Linnaeus distinguishes by the general name of sohr 
( flores so/ares) all those flowers which observe a deter- 
minate time in opening and shutting. These flowers 
are again divided, from certain circumstances, into 
three species, or kinds : 

Equinoctial flowers {Jlores (eqmnoctiales) are such as 
open and shut at all seasons, at a certain fixed or deter- 
minate hour. 

Tropical flowers {JU>res tropici) are such whose hour 
of opening is not fixed at all seasons, but accelerated or 
retarded according as the length of the day is increased 
or diminished. 

Meteorous flowera {Jhres meieorici) are such whose 
hour of expansion depends upon the dry or humid state 
of the air, and the greater or less pressure of the atmo- 
sphere. Of this kind is the Siberian sow-thistle, which 
shuts at night if the ensuing day is to be clear and se- 
rene, and opens if it is to be cloudy and rainy. In like 
manner the African marigold, which in dry serene 
weather oj^ns at six or seven in the morning, and shuts 
at tour o clock in the afternoon, is a sure indication that 
ram will fall during the course of the day, when it con- 
tinues shut after seven. 

VIGO,a Ma-port town of Galicia in Spain, with an 
old castle and a fort. It is seated in a fertile country by 
the sea-sideo It was rendered famous by a sea-fight be- 
tween the confederate fleet commanded by Sir Georire 
Rook, and a squadron of French men of 4 r, in whi^ 
the English took four galleons and five large men of 

8 «“"*<"« «”<> one ma® of war. 

V?"R- 8- 43 - N. Lat. 42. 14. 

tnPiedmOTt^ri*”*^'^’-|‘'’®"“"’Vx “'^eral towns} one 
tni-iedmont, three naileo east of Nice: anotherofCa- 

!al“of“4 M “1 ®®"=*‘ona } a thi.d, the Lpi- 

al of St Michael one of the Azores } and a fourth a 

sTn.an^':'""’*''-™ “ -nle. sou[t“et; of 



by I«a»«ts chiefly 

by it is distinguished from a totn 4 V 
formed of mV or mVii, “Tow ^ 



] V I L 

VILLAIN, or Villein, in our ancient custonn, 
genotes a man of servile or base condition, viz. a bond-'— 
man or servant. 

VILLEN AGE, in Law, The folk-land or estates 
held in villenage, was a species of tenure neither strictly 
feodal, Norman, or Saxon \ but mixed and compounded 
of them all ; and which also, on account of the herloti 
that usually attend it, may seem to have somewhat Da- 
nish in its composition. Under the Saxon government 
there were, as Sir William Temple speaks, a sort of 
people in a condition of downright servitude, used and 
employed in the most servile works, and belonging, both 
they, their children, and eflects, to the lord of the soil, 
like the rest of the cattle or stock upon it. These seem 
to have been those who held what was called 
landy from which they were rcmovcable at the lord’s 
pleasure. On the arrival of the Normans here, it seeps 
not improbable, that they who were strangers to any o- 
ther than a feodal state, might give some sparks of en- 
franchisement to such ^vretebed persons as fell to their 
share, by admitting them, as well as others, to the oath 
of fealty \ which conferred a right of protectioo, and 
raised the tenant to a kind of estate superior to doumright 
slavery, but inferior to every other condition. This they 
called vilienage^ and the tenants villeins. 

These villeins, belonging principally to lords of ma- 
nors, were either villeins regardant^ that is, annexed to 
the manor or land : or else they were in gtws^ or at 
large, that is, annexed to the person of the lord, and 
transferable by deed from one owner to another. Ihey 
could not leave their lord without his permission } but 
if they ran away, or were purloined from him, might 
be claimed and recovered by action, like beasts or other 
chattels. They held indeed small portions of land by 
way of sustaining themselves and families : but it ww at 
the mere will of the lord, who might dispwsess them 
whenever he pleased ; and it was upon villein 
that is, to carry out dung, to hedge and ditch the lord 
demesnes, and any other the meanest ofllces : and thejr 
services were not only base, but uncertain both as o 
their lime and quantity. . • i j 

A villein could acquire no property either in lands or 
goods : if be purchased either, the lord might seize Inera 
to his own use ; unless he contrived to dispose ofjnem 
again before the lord had seized them, for the lord na 
then lost his opportunity. , 

In many places a fine was also payable to the lor , 
the villein presumed to marry his daughter to any oj** 
without leave from the lord : and by the common law, >« 
lord might also bring an action against the -li 

damages in thus purloining his property. For the c i 
ren of villeins were also in the same state of hon a^ 
with their parents j whence they were called m a 
nativif which gave rise to the female appellation o 
villein, who was called a neife. In cm«e of a marriag 
between a freemen and a neife, or a villein and a 
woman, the issue foHowefl the condition of the la » 

being free if be was free, and a villein if he was ^ ’ 

contrary to the maxim of the civii law, . 

t»..A I A hpt born a viUei«» 



qm'tur ventrem. But no bastard could . 

because by another maxim of our law be is nwhtisji » 
and a * ‘ were bard 

that 1 



as he czn gain nothing by inheritance, it were 
t he should fo^chis natural freedom by^ it ^ ® 
however, protected the persons of villeins a^ 
atrocioas injuries of the lord i for he 
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Tillentge. or maim hU illlein j though he might beat him with 

’ ' impunity. 

Villeins might be enfranchised by manumission. In 
process of time thejr gained considerable ground on their 
lords j and in particular strengthened the tenure of their 
estates to that degree, that they came to have in them 
an interest in many places full as good, in others better 
than their lords. For the good nature at;d benevolence 
of many lords of manors having, time out of mind, per- 
mitted their villeins and their children to enjoy their 
possessions without interruption, in a regular course of 
descent, the common law, of which custom is the life, 
now gave them title to prescribe against their lords j 
and, on performance of the same services, to hold their 
lands in spite of any determination of the lord’s will. 

For though in general they are still said to hold their 
estates at the will of the lord, yet it is such a will as is 
agreeable to the custom of the manor j which customs 
are preserved and evidenced by the rolls of the several 
courts-baron in which they are entered, or kept on foot 
by the constant immemorial usage of the several manors 
in which the lands lie. And as such tenants had nothing 
to show for their estates but those customs, and admissions 
in pursuance of them, entered on these rolls, or the 
copies of such entries witnessed by the steward, they 
now began to be called tenants by copy of court roil, and 
their tenure itself a copyhold. 

Privtleged Pillsnage, a species of tenure otherwise 
called villein socage. See Tenure. 

Ancient demesne consists of those lands or manors 
which, though now perhaps granted out to private sub- 
jects, were actually in the hands of the crown in the time 
of Edward the Confessor, or William t|ie Conqueror^ 
and so appear to have been, by the great survey in the 
exchequer, called the doomsday-hook. The tenants of 
these lands, under the crown, were not all of the same 
order or degree. Some of them, as Britton testifies, 
continued for a long time pure and absolute villeins, de- 
pendent on the will of the lord) and common copy- 
holders in only a few points. Others were in a great 
measure cnfranchiBed by the royal favour 5 being only 
boui d in respect of their lands to perform some of the 
better sort of villein-services, but those determinate and 
certain ) as, to plough the king’s land for so many days, 
to supply his court with such a quantity of provisions, 
and the likej all of which are now changed into pecu- 
niary rents : and in consideration hereof they had many 
immunities and privileges granted to them j as to try 
the right of their property in a peculiar court of their 
oun, called a court oj undent demesne^ bv a peculiar pro- 
cess denominated a writ of right close 5' not to pay loll 
or taxes; not to contribute to the expences of knights 
of the shire ; not to be put on juries, and the like. 

These tenants, therefore, though their tenure be abso- 
lutely copyhold, yet have an interest equivalent to a 
freehold: for though their services were of a base and 
villenous original, yet the tenants were esteemed in all 
other respects to be highly privileged villeins ; and 
especially for that their services were fixed and determi- 
nate, and that they could not be compelled (like pure 
villeins) to relinquish those tenements at the lord’s will, 
or to hold them against their own : et ideo (says Brac- 
ton) dicuniur liberi. 

Lands holding by this tenure are therefore a species 
of copyhold, and as such preserved and exempted from 
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the operation of the statute of Cliarles II. Yet they dif- vii 
fcrfrom common copyholds, principally in the ^rivi- 
i : “»l»0 they differ from free- St ViSceoL 

noted by Bracton, and remainiog to this day j viz. that 
they cannot be conveyed from man toman by thecenc- 
ral common-law conveyances of feoffment, and the rest- 
but must pass by surrender to the lord or his steward, in 
the manner of common copyholds : yet with the differ- 
cnee, that, in the surrender of these lands in ancient de- 
mesne, it is not used to say, •• to hold at the will of their 
ord in their copies ; but only, “ to hold according 
to the custom of the manor.” ® 

VILLI, among botanists, a kind of down like short 
liair, with which some trees abound. 

ytt-l-Ofs, something abounding with 
villi or fibres like short hair; such is one of the coats 
of the stomach. 

‘ pentandria; 

and in the natural system arranged under the 30th or! 
der, Cwi/orte. See Botany fndtx. 

isla^Jd,'^*?^^^’-’ "'"•’"■■"•‘I Caribbee 

islands, which received its name from being discovered 

on the 22d of Januaiy, the feast of that saint. It is in- 
habited by a race of people, of whom Dr Bobertson 
fh?’ tl"s account : “pere is a great distinction in 
character between the Car.bbees and the inhabitants of 
the larger island^ The former appear manifestly to be a 
separate race. Their language is totally diflereni from 
that of their neighbours in the large islands. They 
themwlves have a tradition that their ancestors cameori- 
ginally from some part of the continent, and having con- 
quered and exterminated the ancient inbahilanta, took 
imssession of their lands and of their women. Hence 
they call themselves Banaree, which signifies a man 
come from beyond sea. Accordingly, the Caribbee. 
still use two distinct languages, one peculiar to the men. 
and the other to the women. The language of the men 
has nothing common with that spoken in the large 
islands. The dialect of the women considerably rescni- 
bics It. This strongly confirms the tradition which I 
have mentioned. The Caribbecs themselves imagine that 
they tyere a colony from the Galibis, a powerful nation 
of Gaiana m South America. But as their fierce man- 
ners approach nearer to those of the people in the 
northern continent, than to those of ihe natives of South 
America, and as their language has likewise some affini- 
Xj to that spoken in Florida, their origin should be de- 
duced rather from the former than from the latter. In 
tlieir wars they still preserve their ancient practice of 
destroying all the males, and preserving the women ei- 
Hier lor servitude or for breeding.” 

It remained a long time after it was discovered inha- 

siviii u ■'"properly 

Styled Black Cartbs^ who are in reality negroes descend- 

ed. as IS generally believed, from some who escaped out 
of a Guinea ship wrecked upon the coast, and gradually 

tiom Barbadoes. These nations were often at war: but 
wlien their quarrels were composed, they had a strength 
^fficient to prevent strangers from settling by force. 

oonlory ago, at the request of 
theCanbs, made a descent from Martinico, and attacked 
the negroes, but were repulsed with loss; and found it 
their interest to conciliate a friendship with both nation. 

4 B 2 bv 
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St Vincent, l>y means of presents, and liirnisliiiig them i^IA nrms 
\lnci. and ammunition. 

' St Vincent long a iieutt^l istand ; but at the 
peace of 1763. the Freircb agreed that tbe right to it 
should be vested in the Engliali ; who, in the sequel, at 
the instance of some rapacious planters, engaged in an 
unjust war against the Cafibbees, who inhabited the 
Windward side of the island, and who were obliged to 
consent to a peace, by which they ceded a Very largt 
tract of valuable land to the ctuwn. The consequence 
of this was that in tire next war. In 1779, they greatly 
contributed to the reduction of this island by the French, 
who, however, restored it by the peace of 1^83. Since 
that time it has continued in the possession of Oresft Bri- 
tain. During the French revolutionary War, the C«- 
ribs revolted ; and, assisted by the French, spread deso- 
lation over tlie whole island 5 but by the exertions of the 
governor and the British forces in the West Indies, tlife 
revolt was quelled. 

St Vincent is in length about 24 miles, and about 18 
in breadth. The climate is very Warm. The country 
is in general hilly, in some places mountainous > but 
interspersed with a variety of pleasant valleys, and 
Some luxuriant plains, the soil being everywhere very 
fertile, and the high grounds 'aHe at least in general easy 
uf ascent. Few islands art; s6 well Watered with rivers 
Wnd springs. The inhabitants raise all kinds of ground 
provisions in plenty. The rivers supply them with va- 
^ty offish. W. Long. fit®. N. Lat. 13®. 

VINCI, Leonardo da, au illustrious Italian pain- 
ter, descended from a nobte Tuscan family, was born in 
Vhte castle olf Vinci, near Florence in 1445. He was 
placed under Andrea Verochia, a celebrated painter in 
Hiat city j but aoon Surpassed Irim auH all bts .predeces- 
sors so much as to be reputed tire master of the third Or 
golden age of mOd^n painting. But his Studies were 
rat Irom te^rnatmg ; *no man's genius Was mote 
‘universal : Ire applied himsetf to arts, to literature, and 
to the accomplishments of the body ; and he excelled m 

® Lewis Sforza duke 

Milan prevailed on him (o be direCtof of the academy 
^ra^hitcjctarebehad just established} where Leonardo 
toon banished all the Gothic fashions, andredneed everV 
nhi^to the happy simplicity of the Greek and HomiJi 
%tyle. By the duke’s order he constructed the famous 
'aquedoct that ,supplies the tity of Milan with water : 
this canal goes by the name of Mortesana, being above 
aoo miles in length, and conducts the water of the river 

Adda quite to the walls of the city. I„ ,470, he Was 
4 e«red to constract some new device for the entertain- 
™™t of Louis Xir. of France, who Was then to make 
a «« e ?*' *"• L'onardo accordingly made 

J patrons 

Ho Florei^e T'’ ^***‘"» **‘^tircd 

W he rais;dthr:„^: «'*. Medici : 



^ Morai, obliging Leonardo to quit Milan, heVetired 
n fia-. . the Medici: 

WOntemporary } ,„d IJaphael* from !'!* 



Wbrks, acquired his ‘best 
length, on the invitation 



the study of his 
marmer of designing. At 

iFmV; Wh;n'aW;7o™ "“ovedto 

W.i-««»ng,of climam threw him 



Iw languialied for some mouths at Fontainblcan, nlwc visa 
the king came frequently to see him*, and one dRyh'* ( 
sing up in liis bed to acknowledge the hoBonr done him, 
he fainted, and Francis supporting him, Leonardo died 
in his arms. His death bapperred in 1520. Some of 
his paintings are to be reen in England and other coun* 
tries, but the greatest part of them arc in Florence and 
France. He composed a great number of discourses on 
curious subjects j but none of them have been pub- 
lished but his treatise on the Art of Painting. — For hb 
anatomical knowledge, see Anatomy (history of), 
p. 669. 

VINCULUM, in Algebra, a character in form of a 
line or stroke drawn over a factor, divisor, or dividend, 
•wlren compounded of several letters or quantities, to 
connect them, and shows that they are to be multiplied 
or divided, 8tc. tog ether by the other term. 

Thus shows that is to be multiplied 

into — c, 

VINE. See Vitis, Botany Index, 

Vinegar, Acetum, an agreeable acid, prepared 
from wine, cyder, beer, and other liquors j of consider- 
able use, both as a medicine and a sauce. The word is 
French, vinaigre; formed from vin, “ wine and 
sour.” See AcETic Acid, and Chemistry Index, 

Eels in V I SEG Alt, See Animalcule, N® 9. 
VINEYARD, a plantation of vines. The best si- 
tuation of a vineyard is on the declivity of a hill facing 
the south. 

VIO, Thomas de. See Cajetan. 

VIOL, a musical instrument of the same form with 
the violin, and, like that, struck with a bow. 

VIOLA, a genus of plants of the class syngencsiaj 
in the natural system arranged under the 29th order, 
CampanacecB, See Botany Index, 

Violation, the act of violating, that is, forcing 
a woman, or committing a rape upon her. — ^This term 
is also used in a moral sense, for a breach or infringe* 
ment of a law, ordinance, 01 the like. 

VIOLET. See Viola, Botany Index, 
VioLET-Crab, See Cancer, Entomology Index, 

• VIOLIN, or Fiddle, a musical instrument mounted 
with four strings or guts, and struck or played with a 
bow. The style and sound of the violin is the gayest 
and most sprightly of all other instruments ; and hence 
it is of all others the fittest for dancing. Yet there arc 
ways of touching it, which render it grave, ^ soft, Ian* 
gulsliing, and fit for church or chamber music.— -It ge* 
ncrally makes the treble or highest part in concerts* 

Its harmony is from fifth to fifth. Its play is composed 
of bass, counter-tenor, tenor, and treble j to which may 
be added, a fifth part : each part has four fifths, wbicb 
rise to a greater seventeenth. 

VIOLONCELLO, of the Italians, is properly our 
fifth violin ; which is a little bass violin half the size 01 
the common bass violin, and the strings bigger and long* 
er in proportion ; consequently its sound is an octave 
lower than our bass violin 5 which has a noble efiecl in 
concerts. 

VIPER. See Ophiology Index, , 

VIRAGO, a woman of extraordinary stature an 
courage ; who has the mein and air of a man, and per* 
forms the actions and exercises of men. 

VIRGIL, or Publius Virgilius Maro, themes 
excellent of all the Latin poets, was the son of a pou®^. 
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VifpL of Andes, near Mantua, tvhere he was born, 70 years 
^ I > B. C, He studied first at Mantua ; then at Cremona, 
Milan, and Naples; whence going to Home, he acquired 
the esteem of the greatest wits and most illustrious per- 
sons of his time; and among others of the emperor Au- 
gustus, Maecenas, and Pollio. He was well skilled not on- 
ly in polite literature and poetry, hut also in philosopliy, 
•the mathematics, geograpliy, medicine, and natural hi- 
story. Though one of the Rreatest geniuses of ids age, 
and the admiration of the Homans, be alw^s preserved 
a singular modesty, and lived chaste at a time when the 
manners of the people were extremely corrupt. He car- 
ried Latin poetry to sucha high perfection, that be was 
justly esteemed the prince of Latin poets. He first turn- 
ed himself to pastoral ; and being captivated with tlie 
beauty and sweetness of Theocritus, was ambitious to 
introduce this new species of poetry among tlie Romans. 
His first performance in this way is supposed to have 
been written U. C. 709, U>e year before the death of 
Jnlins Cxsar, when the poet was in his 25th year : it is 
iotitled Alexis, Possibly PaUemon was bis second : it 
•8 a close imitation of the fourth and fifth Idylls of Theo- 
critus. Mr Wharton places iSr*fe;ii/s next ; whidi is said 
to have been publicly recited on tlie stage by Cytheris, 
A cefebrated comedian. VirgiPs fifth eclogue is com- 
posed in allusion to the death and deification of Caesar. 
The battle of Philippi in 712 having put an end to the 
Roman liberty, the veteran soldiers l^gaii to murmur 
for their pay ; and Augustus, to rewa^ <them, distri- 
buled among them the lands of Mantua and Creraana. 
Virgil was involved in this common calamity ; and ap- 
plied to Varus and Pollio, who warmly arecomntended 
bim to Augustus, and procured for him his patrimony 
again. Full of gratitude to Augustus, be composed the 
TittfruSy in which be introdoces two shepherds ) one of 
them coniplaining of tlie distraction of the tiroes, and of 
^he havock the soldiers made among the .Mantuan far- 
mers ; the other rejoicing for the recovery of his estate, 
and promising to honour as a god the person who restor- 
ed it to him. But our poet's joy was not of long conti- 
nuance *, for we are told, that when he returned to take 
possession of his farm, be was violently assaulted by the 
intruder, and would certainly have been hilled by him 
if be had not escaped by swimming hastily over the Min- 
cio. Upon this unexpected disappointment, he returned 
to Rome to renew his petition ; and during bis journey 
seems to have composed bis ninth eclogue. The cele- 
brated eclogne, intitled Pollio, was composed U. C. 7 14, 
upon the following occasion : The consul Pollio on the 
part of Antony, and Msecenas on the part of Csesor, 
hail made up the differences between them*, by agree- 
ing, that Octavia, half-sister to Csesar, should be given 
in marriage to Antony. This agreement caused an uni- 
versal joy; and Virgil, in his eclogue, testified bis. Oc- 
tavia was with child liy her late husband Marcellus at 
the time of this marriage ; and whereas the Sibylline 
oracles had foretold, that a child was to be bom about 
this time, who should rule the world, and establish per- 
petual peace, the poet ingenionsly supposes the child in 
Octavia's womb to be the glorious infant, under whose 
reign mankind was to be happy, the golden age to re- 
turn from heaven, and fraud and violence to be no more. 
In this celebrated poem, the author, with great delica- 
cy at the same time, pays his court to both the ohiefii, 
to his patron Pollio, to Octavia, an.d to the unboxu 



infant. In 715, Pollio was sent against tlie Parthiui, Virgi]. 
a people of lllyricuin ; and during this expeditiun, Yir- < 
gil adtfeessed to him a lieantiful eclogue, called Phar- 
suaceuti'ia. His tenth and la.st eclogue was xiddressed 
to Gallus. 

In his 34 U) year, he retii«d to Naples, and laid the 
plan of bis Georgies ; which he undertook at tlie intrea- 
ties of Maecenas, to whom be dedicated them. This 
wise and able minister resolved, if possible, to revive 
the decayed spirit of husbandry ; to introduce a taste 
fer agriculture, even among the great ; and could not 
think of a better luethod to eficct this, than to recom- 
mend it by the insinuating clnirms of poetry. Vii^l 
fully answsred tbe expectations of his patron by his 
Oeorgtcs. They are divided into four books. Corn 
and ploughing are the subject of tbe first, vines of the 
aecond, cattle of the third, and bees of tbe fourth. 

He is supposed to have been in bis 45th year when 
he began to write tlic ^neid ; the design of which was 
to reconcile tbe Romans to the govornmeut of Augu- 
stus. Augustus was eager to peruse this poem before it 
was finisb^ ; and iotreated him by letters to communi- 
cate it. Macrohius has preserved to us part of' one of 
Virgil's axiBwei'S to the emperor, in which the poet ex- 
cuses hiowelf : who, however, at length complied, and 
read himself the sixth book to the emperor ; when Oc- 
iavia, who bad just lost her son Marcellus, the darling 
of Rome, and adopted sen of Augustus, made one of 
the aadieoce. Virgil bad artfully inserted that beau- 
tiful lamentation fer tbe death of youug Marcellus, be- 
ginning witlw-0 note, iogentem luctum me queer e tu- 
■oram— but suppressed his name till he came to tlie line 
•— MarceUus eris : upon hearing which, Octavia 
<rould bear no more, but fainted away;, overcome with 
sunprise aiul sorrow. WMieo she recoves^d, she made 
the .poet a present of ten sesterces for every line, which 
amounted in the whole to above 200al. 

Tbe iliAeid being brought to a oonclusiou, but not U> 
the perfection our author intended to .give it, he uresfd- 
ved to travel onto dreece, to correct and polish it at 
ietsiire. It was «pi’obably on this occasion that Horace 
addressed tkaJt affectionate ode to him. Sic tc Div^ 
fotens Cypri, i^-r. Augustus returning victorious from 
the east, met with Virgil at Athene, wlio thought him- 
self obliged to attend the emperor to Italy : hut the 
poet was suddenly seixed with a futal distemper, which 
being increased by tbe agitation of the vessel, put an 
end to his life as soon as be landed at Brundusium, in 
bis 5 2d year. He bad ordered in his will, that the 
.^neid should be burnt as an unfinished poem ; but 
Augustus forbade it, and bad it delivered to Varius and 
Tucca, with the strictest charge to make no additions, 
but only to publish it correctly. He died with sucli 
steadiness and tranquillity, as to be stble to dictate his 
own epitaph in the tbllowing words : 

Mantua me genuit : Calabri rapuerc, tenet nunc 

Parthenape : cecini Pascua, Rura, I^ces, 

His bones were carried- to Naples, according to his 
earnest request ; and a monument was erected at a 
small distance from the city. 

Virgil was of a swarthy complexion, tall, of a sickly 
constitution, and afflicted >mth. frequent lieadaclis, and 
spitting of blood. He was so very bashful, that he of- 
•tou xandnto Che to prevent being gazed at in the 

streets > 
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streets ) yel was so honoured by the Homan people, that 
once coming into the theatre, the whole audience rose 
up out of respect to him. He was of a thoughtful and 
melancholy temper ; he spoke little, and loved retire- 
ment and contemplation. His fortune was affluent; he 
had a fine house and well furnished library near Maece- 
nas’s gardens, on the Esquiline mount at Rome, and 
also a delightful villa in Sicily. He was so benevolent 
and inofiensive, that most of his contemporary poets, 
though they envied each other, agreed in loving and 
esteeming him. He revised his verses with prodigious 
severity ; and used to compare himself to a she bear, 
which licked her cubs into shape. 

The best edition of Virgil’s works are those of Mos- 
vicius, with the notes of Servius, printed at Lewarden 
in 1717, two vols qto; and that of Burman, at Amster- 
dam, 1 746, in four vols 4to. There are several English 
translations, which are well known. 

Vlrgil, Polydore^ an English historian, born at Ur* 
bino in Italy, was sent in the beginning of the i6th 
century by Pope Alexander VI. as sub-collector of the 
Papal tax, called Pefer-pence^ in this kingdom. He had 
not been long in England before he obtained preferment 
in the church; for in 1503 he was presented to the rec- 
tory of Church-Langton in the archdeaconry of Lei- 
cester. In 1507 he was collated to the prebend of 
Scamlesby in the church of Lincoln ; and in the same 
year was made archdeacon of Wells, and prebendary of 
Hereford. In 1513, he resigned his prebend of Lin- 
coln, and was collated to that of Oxgate in St Paul’s, 
London. We are told, that on his preferment to the 
archdeaconry of Wells, he resigned the office of sub-col- 
lector to the pope, and determined to spend the remain- 
der of his life in England, the Hbtory of which king- 
cicm he began in the year 1505, at the command of 
Henry VII. That work cost him I2 years labour. In 
1526, he finished his treatise on Prodigies. Polydore 
continued in England during the whole reign of Henry 
VIII. and part of that of Edward VI, whence it is con- 
cluded that he was a moderate Papist. In 1550, being 
now an old man, he requested leave to revisit bis native 
country. He was accordingly dismissed with a present 
of 300 crowns, together with the privilege of holding 
his preferments to the end of his life. He died at Ur- 
bino in the year 1555. As an historian, he Is accused 
by some as a malignant slanderer of the English nation; 
yet Jovius remarks, that the French and Scotch accuse 
him of having flattered that nation too much : (Sec his 
£/q«-. cap. 135. p. 179.). Besides the above, he wrote, 
I. pe Rerum Inventoribus ; of which an English trans- 
lation was published by Langley in 1663. It was also 
translated into French and Spanish. 2. De Prodigtis 
et Sortibus, 3. Epheopomm Angltee Catahgus. Ma- 
nuscript. 4. De Vita Perfecta^ Basil, 1546, 1 553, 
8vo. 3* Epintol(B Erudtiae } and some other works, 
VIRGINIA, one of the United States of the North 
American republic. It is bounded by the sea and the 
hay of Chesapeake on the cast, by Maryland and 
Pennsylvania on the north, by Ohio and Kentucky on 
the west, and by North Carolina on the south. Its 
greatest length east and west is 350 miles ; its breadth 
220; and its area is about 56,000 square miles. About 
one-third of the surface of this state is occupied by the 
different ridges of the Alleghany chain, which traverse 
it m the direction of north-east and south-west. These 
3 



ridges rise to the height of about 3000 feet, and are 
generally covered with natural wood. That part of'-^ 
the country which lies immediately along the shores of 
the ocean and the Chesapeake bay is generally flat, 
sandy, and so poor as to admit of cultivation only on 
the banks of the rivers. This tract extends about 60 
or 80 miles inward. Beyond it, as far as the foot of 
the Blue ridge or eastern chain of the Alleglianies, the 
soil is greatly superior, and bears excellent crops of 
wheat, maize, barley, tobacco, hemp, &c. The m\ of 
of the broad valleys between the Alleghany ridges it 
similar, and that on the western slope of the mountains 
reaching to the banks of the Ohio, is believed to be the 
richest of the whole. 

In point of climate, this state is probably one of the 
must agreeable in North America. The extremes of 
heat and cold, at Mr Jeflerson’s seat of Monticello, are 
98® above, and 6® below zero. The mean annual tem- 
perature at Williamsburg is 57* ; and the average an- 
nual quantity of rain 47 inches. 

It is remarkable that, proceeding on the same paral- 
lel of latitude westwardly, the climate becomes colder 
in like manner as when you .proceed northwardly. This 
continues to be the case till you attain the summit of 
the Alleghany, which is the highest land between the 
ocean and the Mississippi. From thence, descending 
in the same latitude towards the Mississippi, the change 
reverses ; and, if we may believe travellers, it become* 
warmer there than it is in the same latitude on the sea- 
side. 

The principal' rivers of this state are, James’s river, 
which falls into the Chesapeake bay after a worse of 
270 miles, through the greater part of which It admits 
of boat navigation; York river; Rappahanock; the 
Patowmac, which separates Virginia from Maryland; 
the Shenandoah, which falls into the Patowmac; the 
Monongahela ; the Ohio ; and the Kenhawa, ^ These 
rivers afford a great extent of inland navigation, and 
have contributed much to the improvement of the slate. 

Iron and lead ores are found and w’orked in wveral 
places. Native copper, manganese, and antimony 
have also been discovered. Lime is abundant on the 
west side, and coal is found on both sides of the moun- 
tains. Salt is also extracted in great quantities from 
springs on the banks of some of the branches of the 
Ohio. - 

The wild animals are now scarce on the east side 0 
the Alleghanles, but the bear, wolf, deer, racoon, op- 
possum, are still numerous in the western parts. Ihere 
are rattlesnakes and serpents of a large size, but t cy 
are rarely met with. The remains of the mammo 
have been found also in this state. There are various 
species of wild fowl, of which the most esteemed are 
the turkeys. The rivers and bays contain a great va- 
riety of fish ; with which the towns on tbe coast arc 
generally well supplied. , , . 

This state was first settled in 1607 when the w 0 
inhabitants amounted only to 40 persons. In 
they amounted to 60,000 ; in 1790 to 
in 1810 to 974,672, including 392,518 slaves, 
inhabitants of the upper country ure generally m 
• above the average stature of Europeans, and s rong 
and active in proportion. On the coast, where the c 
mate is rather unhealthy, the inhabitants are no s 
tall or athletic. The Virginians are polite, 
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Vifi^tiia. beral, and high spirited^ but they are charged with be- 
< > ing impetuous, proud, indolent, superficial in their ac- 

quirements, addicted to gaming, and lax in their mo- 
rals. The most prominent defects in their character 
may be attributed to the debasing influence of slavery. 

The legislature consists of a senate and house of de- 
legates ; the former composed of 24 members chosen 
for four years ; the latter of two fi-eeholders for each 
county, and one for each city, chosen annually by the 
persons possessing land. The executive power is vest- 
ed in the governor, assisted by a council of eight mem- 
bers chosen annually by both houses of the legislature. 
The judges are appointed by the legislature, and hold 
their offices during good behaviour. The clergy are 
supported by voluntary contributions. The Presbyte- 
rians are the most numerous sect. 

There are two colleges in this state : That of Wil- 
liam and Mary, founded ^n 1692,13 under the direction 
of 20 governors, who appoint the president and profes- 
sors, and frame regulations. There are five professor- 
ships, viz. law, medicine, mathematics, philosophy, and 
modern languages. Hampden and Sydney college in 
Prince Edward county has been lately established. 
There are academies in ail the considerable towns. 
Hitherto thei*e has been a want of the means of ele- 
mentary education in this state } but in 1816 the legis- 
lature set apart one million of dollars for the support of 
schools. 

The produce of this state consists of tobacco, which 
is cultivated to a great extent eastward of the Alleg- 
hany mountains ; maize, or Indian corn, which yields 
from X 2 to 50 bushels an acre *, wheat, which yields on an 
average 15 bushels an acre, being generally raised from 
land that has been exhausted by crops of tobacco } rice 
on the borders of the swamps ^ buck wheat, oats, hemp, 
and cotton ; the last not to a great extent. Potatoes 
are in general use. Among the fruits are plums, 
almonds, pomegranates, figs, peaches, and melons. The 
breeds of cattle and horses are much inferior in general 
to those of Pennsylvania. Mules and oxen are much 
•mployed in agricultural labour. Merino sheep have 
been introduced, and are extending through the state. 
Great numbers of hogs are fed on acorns in the woods. 

The manufactures of this state are inconsiderable. 
They consist chiefly of spirits, brewed liquors, salt, ca- 
binet ware, leather, and linen for domestic use. The 
whole value of manufactures in 1810 was estimated at 
12,263,473 dollars. 

The exports consist chiefly of tobacco, wheat, maize, 
lumber, tar, turpentine, beef, pork, peltries, &c. The 
imports are manufactured articles of all kinds, and 
West India produce. In 1817 the exports amounted 
to 5,621,442 dollars, of which 60,204 dollars were for 
foreign produce, and the rest for articles of domestic 
growth. In 1815 the shipping belonging to this state 
amounted to 71*492 tons. The principal trading port 
is Northfolk j the next in importance is Richmond the 
•apital. 

Virginia, like the other states, has advanced rapidly 
since the revolution ; and having still vast tracts of 
uncleared land, she has yet a great progress to make. 
The baneful influence of slavery, however, will un- 
doubtedly throw her behind the northern and middle 
states, and the restrictions on the elective franchise 
have also a tendency to prevent the industrious classes 
from settling here. The value of lands and houses in 



Virginia in 1799 was estimated in the official returns Virginia 
at 71,225,127, and in 1815 at 165,608,199 dollars. ,1) 
But including slaves the value in 1815 was 263,737,699 Vbwr» 
dollars. Virginia has had the honour of giving four 
presidents to the republic^ Washington, Jeflfersoii, Mad- 
dison, and Munroe. The two first, as well as several 
other citizens of this state, have been ranked among 
most distinguished men whom America has produced. 

VIRGO, in Astronomy, one of the signs or constella- 
tions of the zodiac. 

VIRGULA DiviNATORiA, divining rod. See 
Mine. 

VIRTUAL, or Potential ; something that has a 
power or virtue of acting or doing. The term is chiefly 
undei*stood of something that acts by* a secret invisible 
cause, in opposition to actual and sensible. 

VIRTUE, a term used in various significations. In 
the general it denotes power, or the perfection of any 
thing, whether natural or supernatural, animate or ina- 
nimate, essential or accessory. But, in its more proper 
or restrained sense, virtue signifies a habit, which im- 
proves and perfects the possessor and his actions. See 
Moral Philosophy, N® 84. 

VIRTUOSO, an Italian term lately introduced into 
the English, signifying a man of curiosity and learning, 
or one who loves and promotes the arts and sciences. 

But among us the term seems to be appropriated to 
those who apply themselves to some curious and quaint 
rather than immediately useful art or study j as antiqua- 
ries, collectors of rarities of any kind, microscopical ob- 
servers, &c. 

VIRULENT, a term applied to any thing that 
yields a virus that is, a contagious or malignant pus. 

VISCERA, in Anatomy, a term signifying the same 
with entrails ^ including the heart, liver, lungs, spleen, 
intestines, and other inward parts of the body. 

VISCIDITY, or Viscosity, the quality of some- 
thing that is viscid or viscous ^ that is, glutinous and 
sticky like bird-lime, which the Latins call by the name 
of viscus, 

VISCOUNT (Pirce Comes), was anciently an officer 
under an earl, to whom, during his attendance at court, 
he acted as deputy to look after the affairs of the coun- 
try. But the name was afterwards made use of as an 
arbitrary title of honour, without any shadow of office 
pertaining to it, by Henry VI. : when in the i8tb year 
of his rt^ign, be created John Beaumont a peer by the 
name of Viscount Beaumont ; which was the first in- 
stance of the kind. 

A viscount is created by a patent as an earl is \ his 
title is Right Honourable ; bis mantle is two doublings 
and a half of plain fur; and bis coronet has only a row 
of pearls dose to the circle. 

VISCUM, a genus of plants of the class dicecia, and 
in the natural system arranged under the 48th order. 
Aggregates. Sec Botany Index. 

VISHNOU, that person in the triad of the Bramins 
who is considered as the preserver of the universe. 

Brahma is the creator, and Siva the destroyer; and these 
two, with Vishnou, united in some inexplicable manner, 
constitute Brahme, or the supreme numen of the Hin- 
doos. See Polytheism, N® 36. 

VISIBLE, something that is an object of sight or 
vision ; or something whereby the eye is afiected so as 
to produce this sensation. 

VlSIER, an officer or dignitary in the Ottoman em- 

pire» 
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Visicr pi*re, tvlieredf there are two kinds ; one called by the 
i| Turks Viskr-a%em^ that is, “grand visier,” is the prime 
Ukraine, minister of slate in the whole empire. He commands 
' the army in chief, and presides in the divan or great 
council. Next to him are six otlier subordinate visiers, 
Called visiers of the bench ; who officiate as bis coun- 
sellors or assessors in the divan. 

VISION. in Optics, the act of seeing or perceiving 
external objects hy means of the organ of sight, the eye. 
See Anatomy, N* 142, and Metaphysics, N® 49— 
54 - 

yiSTULA. or Weisel, a large river of Poland, 
which taking its rise in the mountains south of Silesia, 
visits Cracow, Warsaw, &c. and continuing its course 
northward, falls into the Baltic sea below Dantxic. 

VISUAL, in general, something belonging to vision. 

VITAL, in Physiology^ an appellation given to what- 
ever ministei*s principally to the constituting or main- 
taining life in the bodies of animals : thus the heart, 
lungs, and brain, are called vital parts ; and the opera- 
tions of these parts by which the life of animals is main- 
tained are called vital fitnctions» 

VITELLUS, the yolk of an egg. 

VmS, or Vine, a genus of the class pentandria, 
and in the natural system arranged under the 46th or- 
der, Hederaceee^ See Botany Index; and for its cul- 
ture, see Gardening. 

VITREOUS HUMOUR or the Eye. See Anato- 
my, N* 142. 

VITRIFICATION, in Chemistry, the conversion 
of a body into glass by means of fire. See Glass. 

VITRIOL, a compound salt, formed by the onion 
of iron, copper, or zinc, with sulphuric acidj hence 
called from the colours white, blue, and green, accord- 
ing to the metal. See Chemistry. 

VlTRIOLATED, among chemists, something im- 
supposed to be so, with vitriol or its acid. 

VITRIOLIC ACID. See Sulphuric Acid and 
Chemistry Index. 

POLLIO, Marcus, a very cele- 
brated Roman architect, was, according to the common 
opinion, born at Verona, and lived in the reign of Au- 
gustus, to whom he dedicated iiis excellent treatise on 
architecture, divided into ten books. William Philan- 
der’s edition of this celebrated work is esteemed. Clau- 
dius Perrault has given an excellent translation of it In 
french, with learned notes. There are also several Eng- 
lish translations of Vitruvius. 

VITUS’S dance. See Medicine, N° 284. 

ylVERRA, the Weasel; a genus of quadrupeds 

^ Mammalia Index. 

vivts. See Fahriery. 

in Natural History, an epithet ap- 
plied to such animals as bring forth their young alive 
and perfect; in contradistinction to those that lay eges 
whi^ are called ou/parot/s animals. • » 

Europe, lying on 

SitrtrT*", PolaiKl. Russi., and 

Rv U t "7 ► *** signifies , fvmlicT. 

Ry a treaty between Rnssia and Roland in the 

li^er remained in possession of nil that part of the 
Ukraine lying on the trast side of the rive? Dniems, 

^ rast sid^’^^Tr'y cultivated ; while the country 
on the east side, i^iabited by the Cossacs, is in much 
better condition. The Rnssian part is comprised in the 
2 



C 568 1 



U L S 



government of Kiof; and the empress of Tlasslahavlsj 
obtained the Polish palatinate of Kiof, by the treaty of y 
partition in 1793, the whole of the Ukr-ine, on both 
sides of the Dnieper, belongs now to that ambitious aud 
formidable power. The principal town is Kiof. 

ULCER, in Surgery. See Surgery Index. 

Ulcer, in Farriery. See Farriery. 

ULEX, a genus of plants of the class of diadcipliia, 
and in the natural system arranged under the 3 2d order, 
PopilionacecB. Sec Botany Index. 

ULIEI'EA, one of the Society islands in the Soutk 
sea. This islaud is about 21 leagues in circuit. 1(3 
productions are plantains, cocoa-nuts, yams, hogs, and 
fowl ; the two latter of which are scarce. The soil on 
the top of one of the bills was found to be a kind of 
stone marie ; on the sides were found some scattered 
flints, and a few small pieces of a cavernous or spongy 
stone lava, of a whitish colour, which seemed to contain 
some remains of iron, so that it may possibly he here 
lodged in the moontains in a great quantity. Nothing 
was seen on this island to distinguish either its inhabi- 
tants, or their manners, from the other neighbouring 
i.slands. The first Enropeans who landed on this shore 
were Mf (now Sir Joseph) Banks and Dr Solander; 
they were received by the natives in the roost courteous 
manner, reports concerning them having been their hai^ 
biiigers from Otaheite. Every body seemed to few and 
respect them, placing in them at the same time the ut- 
most confidence : behaving, as if conscions that tlieu 
visitors possessed the power of doing them mischief with*' 
out a disposition to make use of it. 

ULIGINOUS, in Agriculture an appellation given 
to a moist, moorish, and fenny soil. 

ULLAGE, in gauging, is so much of a cask or other 
vessel as it wants of being full. ^ 

ULM, formerly a free and imperial city of Germaoyj 
but now belonging to Bavaria. It is a pretty laip 
place, defended by fortifications ; and the inbabitM 1 
who are chiefly Protestants, amounted to 14,000 in i ^ 
The town is seated on the Danube, a little above 
confluence of that river and the lller, and 
a considerable trade. It has many handsome lU ' 
ings. The principal church is a magnifeent 0 
edifice, and is said to surpass all the cathedrals in p 
many in height. The Roman Catholics biwe bo 
churches, all the rest belonging to the Fro an 
E. Long. 9. 59. N. Latr 48. 25, ^ , 

ULMUS, a genus of plants belonging to the cl2» 
of pentandria ; and in the natural system arranged uu 
the 53d order, Scabrida. See Botany Index 

ULSTER, the most northerly pit)vin<^ ot I reiaou- 

In Latin it is called Ultonia, in Irish Cut 1 

gives the title of earl to the dukes of York 01 e ; 
family. It is bounded by the Atlantic . 

west, St Greorge’s channel and the Irish sea on t / 
the Deiicaledonian ocean on the north, and on tie 
and south-west the provinces of Leinster and Conjia g 
Its greatest length is near 120 miles, its bwa 
100; and its circumference, including 
and turnings, 460; containing 9 counties, 5 
towns and boroughs, i archbishopric, d bisbopn » 

214 parishes. Ulster abounds in lakes and rivers, 
supply it with variety of fine fish, especially 
sides what it has from tlie sea, with which a gve* 
of it is bounded. The southern parts of it aic f*® 
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Vliter tile, well cultivated, and inclosed ; but the greater part 
11 of the northern is open and mountainous.-^ The towns 
Umbellatae. qf j|jjg province are in general the neatest and best built 
of any in Ireland, as well as the farm-houses ; which m 
most parts of the kingdom are constructed of no better 
materials than clay and straw. The inhabitants of 
Ulster are also more like the English in their manners 
and dialect than those of the other three provinces : for 
as it includes within itself the whole, or by far the 
greater part, of the linen manufactory, the best branch 
of trade in the kingdom, they have consequently the 
greatest intercourse with England. An Englishman, in 
some parts of it, indeed, will imagine himself, from the 
similarity of their language and manners, in his own 
country. This province had anciently petty kings of 
its own. It was first subjected to the English in the 
reign of Henry II. by John Courcy, the first who bore 
tlie title of earl of Ulster; but it afterwards threw oflf 
the yoke, and was never entirely reduced till the reign 
of James I. when great numbers of Scots by his en- 
couragement went and settled in it. Of these, most of 
the present inhabitants are the descendants. This pro- 
vince was the first and principal scene of the bloody mas- 
sacre in 164T. See Ulster, Supplement. 

ULTERIOR, in Geography^ is applied to some part 
of a country or province, which, with regard to the rest 
of that country, is situated on the farther side of the 
river, mountain, or other boundary which separates the 
two countries. 

ULTRAMARINE, a beautiful blue colour used hy 
the painters, prepared from the lapis lazuli by calcina* 
tion. Sec Lazulite, Mineralogy Index, 
ULTRAMONTANE, something beyond the moun- 
tains. The term is principally applied in relation to 
France and Italy, which arc separated by the Alps. 

ULVA, a genus of plants of the class of cryptogamia. 
See Botany Index, 

ULUG Beig, a Persian prince and learned astrono- 
mer, was descended from the famous Tamerlane, and 
reigned at Samarcand about 40 years j after which he 
was murdered by his own son in 1449. His catalogue 
of the fixed stars, rectified for the year 1434, was pub- 
lished at Oxford by Mr Hyde, in 1665, with learned 
notes. Mr Hudson printed in the English Geography 
Ulug Beig’s Tables of the Longitude and Latitude of 
Plaws ; and Mr Greaves published, in Latin, his Astro- 
nomical Epochal, at London, in 1650. See Astro- 
nomy Index. 

ULYSSES, king of Ithaca, the son of Laertes, and 
father of Telemachus, and one of those heroes who con- 
tributed most to the taking of Troy. After the destruc- 
tion of that city, he wandered for 10 years ; and at last 
returned to Ithaca, where, with the assistance of Tele- 
machus, he killed Antinous and other princes who in- 
tended to marry his wife Penelope and seize his do- 
minions. He at length resigned the government of the 
kingdom to his son Telemachus j and was killed by Te- 
legonus, his son by Circe, who did not know him. This 
hero is the subject of the Odyssey. 

UMBELLA, an Umbel, a species of receptacle ; or 
rather a mode of flowering, in which a number of slen- 
der footstalks proceed from the same centre, and rise to 
an equal height, so as to form an even and generally 
round surface at top. See Botany. 

UMBELLATA, the name of a class in RaV^s and 
VoL.XX.Partri. 
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Tournefort s methods, consisting of plants whose flowers 
grow 111 umbels, with five petals that are often unequal, 
and two naked seeds that are joined at top and separat- 
ed below. ^ 

The same plants constitute the 45th order of Lin- 
naeus’s Fragments of a Natuial Method. See Botany. 

UMBELLIFEROUS plants, are such as have 
their tops branched and spread out like an umbrella. 

UMBER, or Umbre, a fossil brown or blackish sub- 
stance, used in painting. See Mineralogy Index. 

^ UMBILICAL, among analomists, something relat- 
ing to the umbilicus or navel. 

UMBRELLA, a moveable canopy, made of silk or 
other cloth spread out upon ribs of whale-bone, and sup- 
ported by a staff, to protect a person from rain, or tha 
scorching beams of the sun. 

UMPIRE, a third person chosen to decide a contro- 
versy left to arbitration. 

UNCI A, in general, a Latin term, denoting the 
twelfth part of any thing j particularly the twelfth part 
of a pound, called in English an ounce ; or the twelfth 
part of a foot, called an inch, 

UNCTION, the act of anointing or rubbing with oil 
or other fatty matter. 

Unction, in matters of religion, is used for the cha- 
racter conferred on sacred things by anointing them with 
ml. Unctions are very frequent among the Hebrews. 

They anointed both their kings and high-priests at the 
ceremony of their inauguration. They also anointed 
the sacred vessels of the tabernacle and temple, to sanc- 
tify and consecrate them to the service of God. The 
unction of kings is supposed to be a ceremony introduced 
very late among the Christian princes. It is said that 
none of the emperors were ever anointed before Justinian 
or Justin. The emperors of Germany took the prac- 
^ce from those of the eastern empire : King Pepin of 
France was the first who received the unction. In the 
ancient Christian church, unction always accompanied 
the ceremonies of baptism and confirmation. Extreme 
unction, or the anointing persons in the article of death, 
was also practi»ed by the ancient Christians, in compli- 
ance with the precept of St James, chap. v. 14th and 
'**‘8 extreme unction the Romish 
church has advanced to the dignity of a sacrament. It 
IS administered to none but such as are affected with 
some mortal disease, or in a decrepit age. It is refused 
to impenitent persons, as also to criminals. The parU 
to be anointed are the eyes, the ears, the nostrils, the 
mouth, the hands, the feet, and the reins. The laity 
are anointed in the palms of the hands, but priests on 
the back of it j because the palms of their bands have 
been already consecrated by ordination. 

The oil with which the sick person is anointed repre- 
sents the grace of God, which is poured down into the 
soul, and the ^prayer used at the time of anointing ex- 
presses the remission of sins thereby granted to the sick 
pereon ; for the prayer is this : “ By this holy unction, 
and his own most pious mercy, may the Almighty 
Cod forgive thee whatever sins Hiou hast committed 
by the nght^'^ when the eyes are anointed 5 by the hear- •TA# Jn. 
tng^ when the ears rare anointed ; and so of the other 
senses^ turn sa- 

UNDECFMV?r"'* *idM. 

UJNUtCKMVIR, a mi^^utnite amopg the ancieotVnttaa 
Athenians, who had *io other cqlleagtiqs qf associates'®*^ 

- 4 ^ joined 
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Undeccm- joined with him in the same commission. The functions 
of the undecemviri at Athens were much the same with 
those of the late premts cfewiorecAc/wwe in France. They 
^ took care of the apprehending of criminals j secured 
them in the hands ot justice j and when they were con- 
demned, took them again into custody, that the sen- 
tence might be executed on them. They were chosen 
by the tribes, each tribe naming its own j and as the 
number of the tribes after Callisthenes was but lo, 
which made lo members, a scribe or notary was added’ 
which made the number ii. * 

UNDERSTANDING. See Metaphysics and 
Logic. 

UNDERWALDEN, a canton of Switzerland, and 
«ie sixth in rank. It is bounded on the north by the can- 
ton ot Lucern and by the lake of the Four Cantons, on 
the east by the high mountains which separate it from the 
canton of Bern, and on the west by the canton of Bern. 
Ihe religion of this canton is the Roman Catholic 
UNDULATION, in P/iy./c, a kind of treLlous 
motion or vibration observable in a liquid, by which it 

“ of the sea. 

UNGUENF, or Oin'Fment, in Medicine and .W- 
a tropical remedy or composition, chiefly used in the 
Materia Medica. 
UNICORN an animal famous among the ancients, 
and thought to be the same with the rhinoceros. 

Sparmann informs us, that the figure of the unicorn 
descTibed by the ancients has been found delineated by 
the Snese Hottentots on the plain surface of a rock in 
Lafti arm 5 and therefore conjectures, that such an ani- 
mal either does exist at present in the internal parts of 
Africa, or at least once did so. Father Lobo affirms 
that he has seen it. Mr Barrow, in his Travels in 
^uthern Africa, affords additional reason to believe in 
the existence of this curious animal. 

Monodon, Cetologt 

UNIIORM, denotes a thing to be similar, or con- 

snect ‘'""e* Of with itself, in re- 

spect of figure, structure, proportion, or the like • in 
Stands opposed to dilTorm. ’ 

1 1 regularity, a similitude or resem- 

blance between the parts of a whole. Such is that we 
meetwitb in figures of many sides, and angles respective- 
ly equal, and answerable tb each other. A late inm 

.nr *<> in uniformity, jo^n’- 

ed or combined with variety. Where the uniformity is 
equal in two objects, tbe beauty, he contends, is as Rie 

L^aifolSr" « 

Uniformity, is particularly used for one and ih. 

mems^“™l“^‘k a"’ »'J'nin'«tralion of sacra- 
ments, and other rites, &c. of the church of Eneland 
prescribed by the famous stat. i. Eliz. and la and tl 

S’,’ ■■■ V 1,1 

r' ““"I”, i- -r. 

w I. 

.b~ ,, ^ 

■ 2 
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of both nations j tbe purport of the most considerable 
being as follows : 

1. That on the first of May and for ever after 
the kingdoms of England and Scotland shall be soited 
into one kingdom, by the name of Great Brilatn. 

2. The succession to tbe monarchy of Great Britain 
shall be the same as was before settled with rceard to 
that of En^and. 

3> The united kingdom shall be represented by obi 
parliameut. 

4. There shall be a communication of ail rights and 
privileges between tbe subjects of both kingdoms, except 
where it is otherwise agreed. 

9. When England raises 2,ooo,oool. by a land tax, 
Scotland shall raise 48,000!. 

16, 17. The standards of the coin, of weights, and of 
measures, shall be reduced to those of England through* 
OQt tbe united kingdoms. 

^ 1 8. The laws relating to trade, customs, and tbe ex- 
cise, shall he the same in Scotland as in England. Bot 
all the other laws of Scotland shall remain in force j but 
alterable by the parliament of Great Britain. Yet with 
this caution, that laws relating to public policy are al- 
terable at the discretion of the parliament; lawsrelating 
to private right are not to be altered but for tbe evident 
utility of the people of Scotland. 

22. Sixteen peers are to be chosen to represent the 
peerage of Scotland in parliament, and 45 members to 
sit in the house of commons. 

23. The 16 peers of Scotland shall have all privileges 
of parliament ; and all peers of Scotland shall be peers 
of Great Britain, and rank next after those of the same 
degree at the time of the union, and shall have all pri- 
vileges of peers, except sitting in tbe house of lords, and 
voting on the trial of a peer, 

Tliese are the principal of the 25 articles of union, 
which are r.itified and confirmed by statute 5 Ann. c. 8. 
in which statute there are also two acts of parliament 
recited j the one of Scotland, whereby the church of 
Scotland, and also the four univerelties of that kingdoroi 
are established for ever, and all succeeding sovereigns 
are to take an oath inviolably to maintain the same; 
the other of England, 5 Annas, c. 6. whereby the acts 
of uniformity of 13 Eliz. and 13 Car. II. (except as the 
same had been altered by parliament at that time), *nd 
all other acts then in force for tbe preservation of the 
church of England, are declared perpetual ; and it 
stipulated, that every subsequent king and queen shall 
take au oath inviolably to maintain the same within 
England, Ireland, Wales, and the town of Berwick- 
upon-Tweed. And it IS enacted, that these two acts 
** shall for ever be observed as fundamental and essen- 
tial conditions for the union.'* 

Upon these articles and act of union, it is to be ob- 
served, I. That the two kingdoms are so inscpnrably 
united, that nothing can ever disunite them ; except the 
mutual consent of both, or the successful resistance 01 
cither, upon apprehending an infringement of those 
points which, when they were separate and independent 
nations, it was mutually stipulated should be “ 
mental and essential conditions of the union.” 2. Tha 
whatever else may be deemed “ fundamental and essen- 
tial conditions,” the preservation of the two chunchet, 
ot England and Scotland, in the same state that they 
were io at the time of the union, and the maintenance 
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tlriion of the acts of uniformity which established the liturgy, 
U are expressly declared so to be. 3. That therefore any 
UnUed alteration in the constitution of either of these churches, 

■ or in the liturgy of the church of England (unless with 

the consent of the respective churches, collectively or 
representatively given), would be an infringement of 
these “ fundamental and essential conditions,’* and 
greatly endanger the union. 4. That the municipal 
laws of Scotland are ordained to be still observed in that 
part of the island, unless altered by parliament j and as 
the parliament has not yet thought proper, except in a 
few instances, to alter them, they still, with regard to 
the particulars unaltered, continue in full force. 

For an account of the union of Ireland with Great 
Britain, thus forming the united kingdom of Great Bri- 
tain and Ireland, see Ireland, N° 120. 

UNISON, in Music.. See Interval. 

UNIT, or Unity, in Arithmetic, the number one 5 
or one single individual part of discrete quantity. 

UNITARIANS, in ecclesiastical history, a name 
given to those who conBne the glory and attribute of 
divinity to the One only great and supreme God, and 
Father of our Lord Jesus Christ. 

UNITED Brethren, or Unitas Fraintm, a socie- 
ty of Christians, whose chief residence is atHerrnhutin 
Saxony. They are commonly called Moravians from 
their original country, and Herrnhuters, from their 
chief place of residence. Some account of this society 
has already been given under Herrnhut; but as that 
account may, by some, not be deemed sufficiently fullj 
we shall here add a summary of their institutes, derived 
from a communication by one of their own clergy. 

Though the church of the United Brethren is epis- 
copal, their bishops possess no elevation of rank or pre- 
eminent authority, their church being governed by sy- 
nods or consistories from all the congregations, and by 
subordinate bodies, called conferences. The synods are 
generally held once in seven years. In the first sitting 
a president is chosen^ and the elders appointed by the 
former synod to superintend the unity, lay down their 
office, though they still form a part of the assembly, as 
well as the bishops, the lay elders, and those ministers 
who have the inspection of several congregations iu one 
province. 

Questions of importance, or of which the consequen- 
ces calinot be foreseen, are decided by lot, though this 
is never used till after mature deliberation and fervent 
prayer. In the synods, the state of the unity, apd the 
concerns of the congregations and missions, are taken 
into consideration. 

Towards the conclusion of every synod, a kind of ex- 
ecutive hoard is appointed, called the elder's conference 
of the vnitij, consisting of 13 elders, and divided into 
four committees or departments, one for superintending 
missions into heathen countries j a second for watching 
over the conduct of congregations ; a third for mana- 
ging the econonucal concerns of the unity, and a fourth 
for maintaining the discipline of the society. These 
conferences, however, are amenable to a higher com- 
mittee, called the ciders conference, the powers of 
which are very extensive. It appoints and removes 
every servant in the unity, authorises the bishops to or- 
dain presbyters or deacons, and to consecrate other bi- 
shops, and in short, possesses the supreme executive 
power over the whole society. 



A bishop of the United Brethren can discharge no Uidted 
office but by the appointment of the synod, or of the Brcihrcn, 
elders conference. Indeed their deacons can perform Umicd 
every office of the bishops, except ordination, and ap- rovmceg.^ 
pear to confirm young persons when they first become 
candidates for the communion. Even female deacons 
are employed for the purpose of privately admonishing 
their own sex, and visiting them in cases of sickness. 

There are also lay eldei*s, whose business It is to watch 
over the constitution and discipline of the unity j to en- 
force the observance of the laws of the country in which 
missions are established, and to guard the privileges 
conferred on the brethren by the government under 
which they live. 

On Sunday, besides the public prayers, one or two 
sermons are preached in every church, and after the 
morning service, an exhortation is given to the chil- 
dren. Previous to the holy communion, which is ad- 
ministered on some Sunday once a month, and on 
Maunday Thursday, each person, before he commu- 
nicates, must converse on the state of his soul with 
one of the elders. Love feasts are frequent, and 
on Maunday Thursday the society have a solemn foot- 
washing. 

Our limits will not permit us to give a systematic 
view of the doctrinal tenets of the Bretlnren; Though 
they acknowledge no other standard of truth than the 
sacred scriptures, they adhere to the Angsburg confes- 
sion, and speak respectfully of the 39 articles of the 
church of England. They profess to believe that the 
kingdom of Christ is not confined to any particular 
party, community, or church \ and they consider them- 
selves as spiritually joined in the bond of Christian love 
to all who are taught of God, and belong to Uie uni- 
versal church of Christ, however niuch they may difler 
in forms, which tl>ey deem non-essentials. For a fuller 
account of this society, see Cranlz’s Ancient and Mo- 
dern History of the Protestant Church of the United 
Brethren, London 1780, and An Exposition of Chris- 
tian Doctrine, as taught in the Protestant Church of ^ 
the United Brethren, London 1784. ^ 

United Provinces, otherwise called the Itcpublic r/siiuation 
Holland, or the Batavian republic, a maritime country aud «xteot. 
of Europe, occupying that part of the Netherlands which 
lies between Austrian Flanders and Brabant, now form- 
ing a part of the kingdom of the Netherlands, which 
was erected in 1814. It is hounded on the north and 
W'est by the German ocean dr North sea, and on the 
east by Westphalia. These provinces are situated be- 
tween the parallels of 51® 10', and 53® 35' N. Lat. and 
between 3® 10', and 7® f E. Long. In British miles 
the length of this country from north to south, is esti- 
mated at 165, Its breadth from west to east about 100, 
and its area at 10,000 square miles. ^ 

Before the French revolution, this part of the Low DIvikiob. 
Countries was divided into seven provinces, viz. GuEi- 
derland or Gelders, Holland, Zealand, U- 
trecht, Friesland, Overyssel and Groningen, 
besides the dependencies of Dutch Brabant and Dutch 
Flanders. During the time the country was incor- 
porated with France, it was divided into eight depart- 
'ments. The following table gives a general view of 
the subdivisions, area in geographical miles, population 
and chief towns of these provinces. 

4 C 2 Provinces. 
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United 

Provincee. 



Provinces, 



I. Guelderland- 



II. Holland^ 



III. Zealand.. 



IV. Utrecht^ 



V. FRIESLANDi 



VI. OVERTSSEL. 



VII. Groningen. 
Generality lands ( 



Subdivisions, 

Nimeguen 

ZutpBen 

Arnheim 

North Holland 
South Holland 

West Zealand 

Fast Zealand 

Emeland 

Abhoude 

Montfort 

Wyk 

Oostergo 

Westergo 

Zevenwolde 

Northern islands 

Salland 

Twenthe 

Woollenhoven 

Drenthe 

Groningen 

Ommeland 

Drent 

Dutch Brabant 



Population 
in 1796. 



UNI 



ChisJTowns, 



217,828 Nimeguen, Zutphen, Ambeiffl. 

r AMSTERDAM, Rotterdam, 
828,542 4 Hague, Leyden, Haarlem, 

C, Helvoetsluys and Alkmaer. 

8 2,21 2 Middleburg, Flushing. 



92,904 Utrecht, Amersfort. 



CLeewarden, Dockom, F^an^ 
*» 5*3 ker, Harlingen, Bolswert. 



‘35.060 j 



{ Deventer, Zwol, Campen, Coe- 
verden. 



114,555 Groningen, Winchoten. 

o f Bois-le-duc, Breda, Bergen-op- 
247*849 I Zoom. 



A great part of these provinces is composed of islands 
formed by the mouths of the large rivers which here 
disembogue their waters into the German ocean. The 
principal islands are Walcheren, Joostland, South and 
North Beveland, and iTolfersdyk, composing West Zea- 
land 5 Schowen, Duive/and, FerthoUn, and St Phillips- 
W forming East Zealand j Gocf ce in South Holland, 
the Texel, Vlteland, and Ameland, to the west and north 
of r nesland. 

The Dutch had formerly considerable colonial terri- 
reduced to Java, Sumatra, and 
the Molucca islands, with some other settlements in 
the East Indies j some trifling factories on the Guinea 
coast 3 St Eustatius and part of Surinam in South Ame- 
rica. 

Tlie face of the country is, in general, extremely uni- 
form, consisting of large tracts of marshy pastures, or 
sandy heaths, interspersed with several large rivers and 
numerous canals. There are a few hills in the eastern 
districts, but the coasts ai-e so low, that, but for the 
^kes or sea walls, they would be inundated by the sea. 
Ihe soil consists almost entirely of af/i/wW earth and ve- 
getable mould, and is very productive. The climate is 
moist, inconstant, and peculiarly insalubrious to stran- 
prs j intermittent fevers and similar diseases, the at- 
tendanta on a marshy and watery soil, being extremely 

u hot- 

^ The principal rivers of the United Provinces are the 
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Rhine, the Maese or Meuse, and the Escaut or Scheldt, 
which separates them from French Flanders. Tliereaif 
few lakes of any note, except the sea of Haerlem, new 
the Zuyder Zee. . < 

There is little interesting in the natural histo^otp^jjici 

Holland 5 the animals and plants resembling those of the 
adjacent countries of France and Germany and 
neral products being extremely few. Its chief arlincia 
products are flax, tobacco, madder and flower roo , 
butter and cheese. The state of agriculture is but li * 
advanced 3 as almost the whole country Js under gra*Sr 
and the corn produced is not nearly sunicient foi hom« 
consumption. 

The changes which the coasts of the 
have undergone, in consequence of the shifting of 
beds of rivers, the. encroachments or retiring of the 
and tempests from the German ocean, render their 
gressive geography an interesting object. We find t 
in the latter periods of the Roman empire, me n'W 

Rhine divided itself into two great branches at Burgina 

siumj the modern Schenk, about five miles nortb-ww 0 
Colonia Trajana, near the present Cleves. The soul 
branch joined the Meuse at the town of Mosaor ov, 
while the northern branch passed by Durstadt, 
and Leyden, to the ocean. The northern br^c 
the Rhine was joined to the Yssel by the canal of Um* 

(see Batavorum Insula'), while this latter river owe 
into a considerable lake called Flevo, 
portion of the Zuyder Zee. W^hen the canal of 



(a) See each of these articles in the general alphabet. 
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United was neglected, the waters of the Rhine ponred into the 
PtoTincet. Yssel with such violence as to increase the lake of Fie* 

' V ' vo to a g^at expanse of waters, so that instead of a 
river which once ran from that lake to the sea for nearly 
50 Roman miles, there was opened the wide gulf which 
now forms the entrance. In the mean time, the north- 
ern branch of the Rhine became mu<;h diminished, and 
the canal of Drusus gradually disappeared. The estua- 
ries of the Meuse and the Scheldt ^ing open to great 
inroads from the sea, have also materially changed their 
figure and position *, and the latter in particular, which 
once formed merely a triangular island, divided into four 
or five smaller branches, which are now extensive creeks, 
dividing the islands of Zealand and South Holland. In 
the beginning of the 15th century, the estuary of the 
Meuse suddenly formed a vast lake to the south-east of 
Dort, overwhelming 72 villages, and 100,000 inhabi- 
tants. By a subsequent change, the Rhine was again 
subdivided, the northern branch falling into the Leek, 
while, the southern formed the modern Waal. 

The early history of these provinces, from their sub- 
jection by the Romans, till they fell under the dominion 
of the Spanish monarchy, has been already given under 
the article Netherlands, so that we have here to re- 
late only those transactions which have taken place since 
* the accession of Philip II. to the crown of Spain (b). 
Dutch woT death of Charles V. the Dutch provinces were 

vinceiat ^ ^^*7 flourishing condition. In this small tract were 
then reckoned not fewer than 350 large walled cities, 
and 6300 considerable towns or large villages, all be- 
come rich by their application to arts and commerce. 
The same application had diffused a spirit of indepen- 
dence among the inhabitants, who were jealously alive 
to every invasion of their rights and privileges. The re- 
formed religion had made considerable progress among 
all ranks, and the doctrines of Calvin had been embra- 
ced by a great majority of the people. Hence, nothing 
could be more impolitic than the measures taken by 
Philip to advance the cause of popery, and to enforce 
obedience to the tyrannical acts of bis deputies. The 
establishment of a court of inquisition, the increase of 
the number of bishoprics, the appointment of Cardinal 
Grandveleto be chief counsellor to the duchess of Parma, 
then regent of the Netherlands, and the enormous taxes 
levied to support the Spanish forces, were no trifling 
grievances, and created such a spirit of disaffection, that 
when the duchess assumed the reins of government, in 
the year 1560, the murmurs of the people could no 
longer be suppressed. 

A deputation of the malcontents, at tlie head of whom 
were William prince of Orange, and his brotlier Louis of 
Nassau, with the counts of Egmont and Horn, waited on 
measures the duchess at Brussels, and insisted either on the dismis- 

of t^hilip Qf Cardinal Grandvele, oc the calling of an assembly 

An.i56^.. ' 



the aeces- 
aion of 
PhiUp II. 
An. 1556. 



9 

Diiconient 
occasioned 
by the ly- 



of the states-general. The duchess thonght proper to United 
comply with the former of these requests, but as that Provinces., 
minister was succeeded by two of his creatures, who trod » 
exactly in his footsteps, and in particular increased the 
religious persecutions, and the power of the inquisition, 
the popular ferment became greater than ever. The pa- 
triots sent Count Egmont to Madrid, to lay their griev- 
ances before the king ; but that monarch with his accus- 
tomed insincerity, returned a favourable answer to their 
remonstrances, witlmut changing any of the obnoxious 
measures of the government at Brussels. In the mean 
time the diabolical combination that had been formed 
between Charles IX. of France and Isabella of Spain, 
for the massacre of the protestants, which soon after took 
place, had been whispered in the Low Countries, and in. 
consequence a general association was formed for the 
purpose of abolishing the court of inquisition. This as- 
sociation, headed by Henry de Brodenrode, a descent 
dant of the earls of Holland, waited on the regent in 
such a formidable body, that she was obliged to promise 
the exertion of her utmost influence towards obtaining 
their demands. It is said, however, that she could ob- 
tain no better terms from the bigotted Philip than that 
heretics should in future be hanged instead of burnt. 10 

As the people found that their dutiful remonstrances The peopla 
could obtain no redress, they determined to take 
their own hands the necessary reformation. In seve- 
ral towns in Flanders, the people assembled, destroyed 
churches, polled down images, and committed other 
acts of violence. The principah iniiabitants, hnwevei^ 
while they were preparing to resist the oppressive acts 
of the government, behaved with more temperance and 
moderation } a new oath of allegiance had been exacted, 
and this the counts of Egmont and Horn, probably with 
a view to temporise, were induced to take, but the 
prince of Orange steadily refused, and retired into Gei> 
many, whither he was followed by great numbers of all 
ranks and conditions, so that within a feiv days ioo,coo 
families had left the Low Countries. This emigration 
so much alarmed the duchess of Parma, that she resign- 
ed the regency. 

The duchess was succeeded by the duke of Alva, Duke of 
who hath been sent into the Netherlands with an army Alya ap- 
of 10,000 veteran troops, to intimidate tlie people, and l'®^^*** 
enforce obedience to the civil power. We have ®h*eady^^™^^ 
drawn the charaeter of. this bloody man (see ALVA),ihcrlandi. 
and have shewn bow well he was calculated to execute 
the orders of a tyrannical and bigotted master. He no 
sooner entered 011 his government than the whole coun- 
try was filled with terror; Counts Egmont and Horn 
were ignominiously executed, and the estates of the 
prince of Orange were confiscated. u- 

This prince and his brother had been labouring toaup-The princa 
port the cause of their injured countrymen amonir the 

' r- ^ the 

German eommand 

of the pa- 
triots. 



(b) There is no part of the history of nations more interesting in itself, or more replete with useful lessons to 
rulers and to subjects, than that which records the struggles of a brave people to preserve or regain their liberties 
and independence. Hence the glorious contest which the Dutch provinces maintained against the power of 
Spain, and by which they finally triumphed* over tyranny and oppression, might well deserve a much fuller detail 
than our confined limits will enable us to afford. In the compendious view which we have here given of these 
transactions, we have endeavoured to catch the more prominent features, and thus in some measure |x*pserve the 
spirit of the picture. We may refer our readers for a minute account of these events to T//r Modem Universal: 
Mistory^ vol. xxxL and. Watson’s Reigns Philip Hi and Philip 111 . 
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United German princes, and had raised a detachment of Ger- and 7000 horse, with which he advanced into BwUnk r ^ 

Provmcey. mans, by which they were enabled to make bead against and look Huremond by assault. He tlien possessed him- PnniBiti 

’ the regent. The prince of Orange, who had been al- aclfof Mechlin, Oodenarde,and JDendermonde, and hav-'—r-^ 

ways a favourite with the people, was now rendered ing levied coniributions on those inhabitants who, adher- 

niore popular in con^qnence of his siiflerings in their ed to tlie government, be marched tovrards Mons then 

cause, and was invited to take the command of the besieged by the duke of Alva, with an intention to rm 

armed bodies which were preparing to resist the duke the siege, by bringing the duke to a general action. 

13 of Alva. Thia, however, Alva declined, and Mons was obliged 

Commence. 1 he prince first penetrated into Brabant, and attempt- to capitulate. 

■tnities. ° surprise Ruremond, but was defeated by a detach- In the midst of these succeses, a damp was tlirowDRwoia 

An. is 6 g, of the Spanish army 5 but his brother soon after over the ardour of the patriots, by the news of tbebor- 

overpowered a body of Spaniards, and killed 600. In rid massacre of St Bartholomew*, and in the same de** See 
*r*A^**^*^^^*'^ engagement, however, with the main body gree the spirit of the Spaniards revived. The prince off™*' 

II L ***”’f* Prince Louis was entirely defeated, and Orange found himself obliged to retire to the province of 
all his infantry cut in pieces. Q he prince of Orange Holland, leaving the cities winch he bad taken at the 

, ^ finding that be conld not at present keep the field a- ~ mercy of the army. Mechlin opened its gates, and was 

gainst so formidable an enemy, and that his soldiers de- pillaged without mercy, while the other towns were 
‘ •serted in consequence of bis ill success and want of pay, evacuated by the garrison, and loaded with heavy ini- 
wa^in 1569, obliged to disband his army, and return positions. In a short time nothing remained to the pa- 
1*^ f r A 1 . triots, but the provinces of Holland and Zealand j hot 

ihe^dnkenri * duke of Alva did not fail to make the most of these stood firm in the cause of liberty, and soon became 
Alra. success. All the prisoners taken in the last campaign the seat of a sanguinary warfare. Frederick de Toledo 

were put to death, and the 1 00th part of every man’s was detached by the duke of Alva to reduce the insar- 

estate, with a tenth of all merchandise, were exacted as an gents in these quarters. He quickly reduced Waerden, 

P*y**'®nt from the inhabitants, under the penalty where his soldiers committed the most horrid acts of 

t) -intutaiy execution. The states ofiered to pay an an- barbarity. The capture of this place was followed by 

nual subsidy of 2,000,000 florins, in place of these taxes^ that cf Haerlem after an obstinate resistance. ,l 

A fleeVfit- . offers were rejected with disdain. To balance this ill success by land, however, the Zes-xaT^w- 

ted out br , ^ people thus driven to despair, were resolved to landers obtained many important advantages by sea. torieof 
the patri- o'^e^y nerve to resist these oppressive acts. The They attacked the harbour of Antwerp, and carried 

ots. ra esmen in the towns shut their shops, and the peasants several ships 5 and when the governor equipped a sqoa- “ 

a. 1571. reuse to bring provisions to the markets. In the mean -dron to oppose them, it was thrice encountered by Wertz, 
ime a squadron of ships, which is known by the name of the Zealand admiral, and totally defeated. In the mean 

lad been fitted out by the prince of Orange, and time the Spanish forces, under Frederick of Toledo, con- He^oiei^ 
the command given to Lumey. The tHfling success of sisting of 1 6,coo veterans, sat down before Alkniaer, thefcJ«o 

IIS squadron, winch had captured Briel, in the island capital of Holland, a town without regular fortifications,^ 

0 oorn, an repulsed a force sent against it by the *nd defended only by 300 burghers and 800 soldiers, in 

?. induced the Zealanders to collect all great want of provisions, and without any prospect of 

ai 1 ^ oppose^ the enemy at sea. A con- speedy relief; yet this place, though attacked with great 

era e a van age was gained by this. fleet, against a ’vigour, by a battery of 20 pieces of heavy cannon, which 



<^®"i*«a«ded by the duke of Medina 
tell. The duke was entirely 4 feated, many of his 
ships were taken, and the Zealanders carried ofl'a booty 
ot nearly 1,000,000 of iivres. 

To increase bis army, the governor Iiatl draughted 
men from the garrisons of most of the fortified towno, 
and thus exposed, these to the attacks of the patriots. 
Accordin^y, Lewis of Nassau surprised Mons, the 
wunt de B^gues gained possession of several towns in 
Overyssel Giielderland, and Friesland ; while another 
party of the maleontents made themselves masters of 
North Holland. The duke of Alva now hegan to feel 
that he had gone too far, and attempted, when too late, 
to conciliate the good opinion of the people. He pub- 
lished an edict consenting to remit the most oppressive 

rarin 'll ®"y “••'e'' method of 

and he convoked the 
His of the Provinces to assemble at theHague. 

His promises and his threats were, however, now diwe- 
rrtl'^h t 'tf states who, in contempt of bis autho- 
Luse f T®."*'''''’ “* Dordrecht, openly espoused the 
cause of their country, declared the prince of Oranire 
commander of the national forces, and raised aconsWef- 
able sum lor the payment of his troops. 

.Ihc prince’s lorces now amonnipH 



■vigour, by a battery of 20 pieces of be.ivy cannon, which 
efliected a breach in one of the walls, held out against 
every attempt, and the Spanish soldiers who attempted 
to storm the place by the breach, were repulsed with 
great slaughter, and Frederick was at length compelled 
to raise the siege. . . 

Notwithstanding these partial successes, the affai«of 
the patriots were still in a precarious situation. 

■Louis Hequesnes, who had succeeded the duke of Al- 
va in the government, was directed to carry on the war 
with the utmost vigour. The prince of Orange bad, al- 
ter a long siege, made himself master of Middleburgi) 
but liad sustained a great loss by the defeat and death 0 
his brother Louis. The patriotic cause derived some a - 
vantage, Iiowever, from a mutiny which took place in 
the Spanish army, but this advantage was of a transieii 
nature. • ’’ 

In the commencement of the year I 575 » 
at negociation took place between the contending 
tics, but they. could come to no terms of accomm®** 
tion, and the war was continued with great virulence. 
Though much distressed in Ills finances, ij;-- 

traordinary efibrts to crush the patriots, and succee e 
so far, that they almost despaired of ultimate success. 

In this dilemma they sent a deputation to Queen 

-.1* l.' 1 1 rii - . , I.Iorle- if soe 



** ® ® foot beth oi Fnglaiid, ofiering to beconae her subjects, if ** 
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would afford them her protection j but from poITtical 
reasons she declined the offer. The distresses which 
Philip now experienced, and the death of his deputy 
Req^uesnes, did more for the cause of the patriots than 
all their own exertions. 

Profiting by those events, in the latter end of this 
year they attacked and carried the citadel of Ghent j 
while the inhabitants of Antwerp, in revenge for hav- 
ing been pillaged by the Spanish garrison that held the 
citadel, united in the common cause, by what was call- 
ed the pacification of Ghent. 

A second application to Queen Pliziabeth met with 
more success, and she advanced them the sum of 20,oool. 
sterling, on condition that they would not invite the 
French into their territories, that they would listen to 
any reasonable terras of accommodation, and repay the 
loan in the course of the ensuing year. Agreeably to 
these conditions, a cessation of hostilities was granted to 
the states by Don John of Austria, the present gover- 
nor, and a treaty was entered into with him for disband- 
ing the foreign troops. The weak state of the govern- 
ment required some concessions, and Don John acceded 
to the pacification of Ghent, by which most of the de- 
mands of the patriots were granted. The provinces of 
Holland and Zealand, however, conceiving that by this 
treaty the other provinces had conceded too much, refu- 
sed their concurrence, and hostilities soon recommenced. 

The king of Spain dissatisfied with the concessions of 
Don John, recalled that governor, and appointed the 
archduke Matthias in his room, while he made addi- 
tional preparations for a vigorous prosecution of the war. 
The states-general in their turn made another applica- 
tion to Queen Elizabeth, and obtained from her, not 
only a promise of ioo,oool. sterling, but of a body of 
forces consisting of 5000 foot, and 1000 horse ^ in re- 
turn for which, the states agreed to put into her posses- 
sion certain fortified towns, and to transport and pay the 
forces. These supplies, however, Elizabeth afterwards 
declined sending, though she professed all possible good 
will towards the provinces and their cause. A change 
of measures which about this time took place in the 
states of Guclderland and Groningen, in favour of the 
protestant interest, contributed not a little to aid tlie 
general cause of the patriots, though several of the pro- 
vinces were still torn by intestine dissensions and jarring 
interests. At last the prince of Oi*ange, perceiving that 
little confidence was to be placed in the unanimity of 
provinces rent by faction, different in religion, and di- 
vided by ambition, political maxims, and private interest, 
formed the scheme of more clbsely uniting the provinces 
of which he was governor, and cementing them with 
those more contigtious, in which the protestant interest 
prevailed. Such an alliance was subject to fewer diffi- 
culties than attended the more general one of uniting all 
the provinces ; it was in fact the only measure that 
could be proposed with safety, and it ^vas prosecuted 
with that alacrity and address for which William was 
deservedly celebrated. 

On the 23d of January 1579, deputies from the pro- 
vinces of Holland, Zealand, Utrecht, Friesland, Gro- 
ningen, Overyssel, and Guelderland, met at Utrecht, 
and signed the alliance ever since known by the name 
of the Union of Utrecht basis of that commonwealth 

so renowned by the appellation of the United Provinces, 
This treaty of alliance tvas' founded' od the infraction of 



the pacification of Ghent solemnly acceded (0 by Philip, United 
and the late invasion of certain towns in Guelderland. Provinces. 
It was not hereby intended to divide tbe seven provin- • 
ces from the other ten, or to renounce the pacification 
of Ghent 5 its object was to preserve the liberty stipu- 
lated in that pacification, by more vigorous operations,, 
and united councils. The chief articles of this union 
were the following. 

That the seven provinces shall unite themselves in 
interest as one province, never to be separated or divided * 
by testament, donation, exchange, sale, or agreement ; 
reserving to each particular province and city all its pri- 
vileges, rights, customs, and statutes. In all disputes 
arising between either of the provinces, the rest shall 
Interpose only as mediators. They shall assist each other 
with life and fortune against every foreign attempt upon- 
any particular province, whether to establish sovereignty, 
the Catholic religion, arbitrary measures, or whatever 
else may appear inconsistent with the liberties of the 
province, and tbe intention of the alliance. All fron- 
tier towns belonging to the United Provinces shall, if 
old, be fortified at the expence of the provinces j if 
new, at the joint expence of the union. That the pub- 
lic imposts and duties shall be farmed fo^ three months 
to the highest bidder, and employed with the king’s 
tuxes in the public service. No province, city, or mem- - 
ber of the union, shall contract an alliance with any fo- 
reign prince or power, w'ithout the concurrence of all 
the other members. That foreign powers shall be ad- 
mitted into the alliance, only by consent of all the con- 
tracting parties. As to religion, the provinces of Hol- 
land and Zealand shall act in that particular as they^ 
think advisable ; the rest shall adhere to the purport of 
the edict published by tlie archduke Matthias, which 
prescribed, that no man should be oppressed on account 
of conscience. All the inhabitants from the age of iB- 
to 60, shall be trained and disciplined to war. That 
pence and war shall be declared by the unanimous voice 
of all the provinces j other matters that concern the in- 
ternal policy shall be regulated by a majority. That 
the states shall be held in the usual constitutional manner, 
and coinage shall be deferred to future determination. . 

Finally, the parties agree, that the interpretation of 
these articles shall remain in the states-general j but in 
case of their failing to decide, in the stadtholder. 24 

Soon after the union of Utrecht, King Philip did all Heroic be- 
in his power to detach the prince of Orange^ from ihehavioorof 
new confederation. He offered to restore him to all 
estates, to indemnify him for all his losses, and give him° 
the first place in his esteem and favour *, but W^illlam 
was too wise to i*cly on the 'promises of a prince who 
had already shewn himself perfidious, and too generous 
to abandon a cause in which he had embarked from no 
interested motives. He determined to share the fate of 
the United Provinces, and not to disappoint the hopes 
which they bad conceived of his conduct. 

In tbe mean time the duke of Parma was doing hisSuccc»^esof 
utmost to disconcert the projects of the prince of the dake of 
Orange, and to reduce llio provinces to their obedience a- 
to Spain. He besieged and took the town of Marsien •, ^^^*J^^***‘ 
invested Maestricht, and carried It after a siege of four 
months, and reduced the republican general La Nouc 
to such straits, that he was glad to retreat under the 
oannon of Antwerp. At length the Provinces, by the 
advice of the prince of Orange, resplvcd to solicit the 

assistance 
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'United assistance and protection of the duke of Anjon^towhom 
ProTincet. they had formerly applied in vain, and to offer him the 
' * sovereignty of their territories. Accordingly, in 1580, 

they solemnly renounced their allegiance to Philip, 
and acknowledged as their sovereign, Francb Hercules 
de Vallois, duke of Alen^on and Anjou j and in the 
following year they published an edict, entitled the ab- 
dication of Philip king of Spain, for ever excluding 
that monarch from any right or authority over the Ne- 
26 therlauds. 

beginning of the year 1582, the duke of An- 
dttkeV * already taken an active part in favour of 

Anjoa as subjects, and had opposed the duke of Parma 

doko of wilh some success, arrived in Holland from England j 
tobant. and in the month of February he was solemnly installed 
Aa. 158a. at Antwerp as duke of Brabant. It appears, however, 
that the prince of Orange, though he bad been the 
great promoter of this measure, and even placed the du- 
cal coronet on the head of the new sovereign, still pos- 
sessed the greatest influence and authority in the United 
Provinces. 

When Philip of Spain found that he could not bribe 
t^ prince P’f'nce of Orange to his interest, he resolved to use 
•f Orange., oiothod to rid himself of so dangerous an oppo- 

An. 1584* ”®"^* after the signing of the union of Utrecht, 

Philip had proscribed the prince, and offered a reward 
of 25,000 crowns to any person that shbuld bring him 
dead or alive to Madrid. The greatness of the reward, 
and a bigotted regard for the intereste of the Catholic 
religion, prompted several to attempt murdering the 
prince of Orange. He narrowly escaped assassination 
in 1582 ; but, two years after he met his unmerited 
late at iJelft, by the hands of one Guion, or, as he is 
commonly called, Baltliaxar Gerrard. About the same 
time the (bke of Anjou died in France ; and the pro- 
vmces of Holland and Zealand appointed Maurice, son 
of the late prince of Orange, to be their sladtholder and 
captain general. For an account of the actions of this 
,8 great man, see the article Maurice of Nassau 

lZS!. c.n. ^ with a, much ran- 

eluded withS?L ** ** predecessors, but with much worse success. 
Spain. great defeat sustained by the archduke Albert in 

An. i6op. 1000 , and many subsequent disasters, induced the court 
of Madrid at length to listen to terms of accommoda- 
tion. In 1607 a suspension of hostilities took place 
and the year following a treaty on terms favourable to 
the Provinces was concluded for 12 years. 

At the expiration of the truce, both parties prepared 
lor a renewal of hostilities; but now the Spaniards 
An. x5ai. *o«Jght with considerable disadvantage : Fi*om a stranire 
policy, which they have since frequently practised, in 
their contests with the powers of Europe, the Dutch 
contrived to advance their commercial interesU at the 
their enerny A very lucrative trade took 
place between l^he principal Dutch ports and those of 
Spam, by which the Spaniards were supplied by their 
thf»T'^* With ammunition, and warlike stores. At 
rte same time the Dutch enriched themselves hy numl 
~us prizes taken from the Spaniards, and, in particuTar 
K resources of the court of Ma 

4 



*9 

Renewal 

•fhostili- 



176 ] UNI 

tennioed as the Dutch. Accordingly, in 1648, they Unid 
agreed to a treaty of peace, by which his Gubolic ma* Pnnam 
jesty renounced all right and sovereignty over the states* 
general of the United Provinces ; and these proriitcei 
were henceforth declared a free and independent repub- 
lic. It was also agreed between the contending powers, 
that each should remain in unmolested possession of those 
places which they severally held at the signing of tbs 
treaty. 

From this time to the year 1670 we meet vithFlnni^ 
nothing very remarkable in the history of the United**^^*^ 
Provinces. By invariably pursuing the maxims of pro* 
dence, industry, and frugality, the republic bad attain- 
ed the highest pitch of grandeur. Amsterdam was be- 
come the emporium of Europe, and the richest city in 
the universe. The population of the provinces, espen* 
ally of Holland, was much greater than at any former 
or subsequent period, though it is scarcely credible that, 
as some authors aflirm, Holland alone should then con- 
tain 3, 000,000 of inhabitants. The slates dispatched 
ministers and consuls to China, Siam, and Bengal; to 
the Great Mogul, the king of Persia, and the khan of 
Tartary, the grand signior, the czar of Russia, and the 
princes of Africa. 1 ‘Jiey were considered as an im- 
portant weight in the scale of Europe ; and no treaty 
was concluded without the concurrence of their ambas- 
sadors. 

It is not surprising that the successes of the Dutch, 
and the prosperous condition in which they nuw beheld will 
themselves, should have rendered them lather arrogant 
towards the neighbouring states. Louis XIV. of France ‘ 
had conceived himself affronted by a foolish boast of 
one of the Dutch ministers, and he was particularly 
jealous of the advantage which the new republic had 
acquired over his subjects in the trade to India. The 
triple alliance formed about this time between England, 
Sweden, and the United Provinces, was an additional 
motive with the French king to break of all intercourse 
with the Dutch, and to curb their growing power. He 
began by prevailing on Charles II. of England to aban- 
don the triple alliance ; a request to which that worth- 
less monarch, alive to nothing but his pleasures and bis 
avarice, readily agreed, on condition of being well pwd 
for his treachery. Louis also persuaded several of the 
German prioces to unite their forces with his against tb« 
republic;; and of ail the Germanic body, only the elec- 
tor of Brandenburg interested himself for the safety 0* 
the states-general. The French king assembled an ar- 
my of 100,000 men, which he divided into four 0^ 
lumns, one commanded by himself in person, with t 
assistance of Marshal Turenne; another by the pna®* 
of Cond6 ; a third by General Crequi, and a fourth ou- 
der the conduct of the duke of Luxemburg. Such an 
army drawing towards the frontiers could not hut 
rify the Dutch, now torn with civil and religion® fac- 
tions. The partisaos of the Orange family ' 

abolishing the perpetual edict, and raising Wil la™ 
prince of Orange to the dignity enjoyed by his pre e- 
cessors ; but the De Witt faction opposed him violently 
though they could not prevent the young 
being chosen captain-general and high-admiral* . 
hoped that William’s new dignity would incline hi* 
uncle Charles II. to return to the triple alliance ; W 
that hope was frustrated by the conduct of his maje* y» 
who, in conjunction wit^ the most Christian 
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VniitA glared war against the states-general on the 7th of April. 
ProTinces. A month after, the elector of Cologne and bishop of 
V ti V"*" '' Munster followed the example of the two kings. The 
Dutch put themselves in the best posture of defence 
93 that circumstances would admit. Maestricht was strongs 

iw ]y garrisoned } the prince of Orange had assembled an 

army of 25,000 men, with which he advanced to the 
%\ banks of the Yssel •, and the Dutch fleet cruised off the 

month of the Thames, to prevent the junction of the 
ei naval forces of England and France, which amounted 

M to 150 ships. All Europe watched the fii*st motions 

s;: of the two powerful kings, seconded by the best gene- 

ia rals of the age. 

\% Oommence- Holland could be attacked only by the Rhine nr the 
c: ment of Meuse, and the French generals and ministers differed 
iS kosUUlic*. by which of these inlets the first impression should be 
ID made. At length, after much deliberation, it was de- 

termined to attack the Dutch on both these sides at the 
Di same time, in order the more to disconcert their coun« 

p oils. The campaign began with the siege of Rhinberg, 

j Vesel, Orsoi, and Rurick, four towns well fortified, 

iy and deemed the keys of Holl.*ind. Nothing could op- 

Di pose armies so well appointed, led by generals so skilful 

i[ and so experienced. The four towns were compelled to 

3 surrender within a few days of each other ; and a severe 

0 defeat sustained by a body of Dutch troops, in attempt- 

ing to defend the pas.sage of the Rhine, by the prince of 
Conde, served still more to dishearten the troops of the 
0 states general. 

0 JHapid sue- It is almost incredible with what rapidity towns and 

g fortresses yielded to the fortune of his majesty’s arras, 

The reduction of Retau, the most fruitful country of 
^ tile United Provinces, and the surrender of 'J’olhusfert, 

obliged the prince of Oi*ange to abandon the Yssel, lest 
j he should be attacked in the rear, and to retire to the 

^ very heart of the country, as far as Rhenen in the pro- 

^ vince of Uti*echt. By this means the -town of Arnheim, 

^ the forts of Knotsembornugh, Voorn, 8t Andre, and 

j Shenck, this la^t the strongest in the Netherlands, with 

j a variety of other forts and towns, surrendered as soon 

1 as summoned *, and at last Nimeu[uen, a town strong 

i _ from the nature of the works and fortifications, and gar- 

I t risoiied hy 8 doo fighting men, including the inhabi- 

^ tants, WHS invested. After the citrzens had for eight 

days exhiltited signal proofs of courage in defence of 
their liberties, they were forced to yield to the superior 
skill of Tnrenne. 

Tlte’D^utch means hy which the Dutch could arrest the 

compelled progress of the enemy was, to open the sluices and in- 
to inundale un date the country. The town of Utrecht set the ex- 
^eurcouu- ample, which was soon followed by many others, and 
An! i6jt * short time Holland, Brabant, and Dutch Flanders, 
formed one vast lake, the towns rising like islands in 
the midst of the waters. An embassy was also sent to 
the king of England, to request that he would prevail 
on Louis to relax in the severity of his attack. Charles 
pretended a compliance with this request-; but^s his In- 
t^rfei'ence produced no effect, it is probable that he was 
uot sincere. In the space of three months, Louis con- 
quered the provinces of Guelderland, Overyssel, and 
Utrecht, took about 50 towns and forts, and made 
24,000 prisoners. The latter, however, were soon re- 
leased for a trilling ransom. The very successes of the 
<conqueror8 tended to weaken their foice, as they were 
compelled to leave behind them several strong bodies of 
VoL. XX. Part II. t 



troops, to garrispu the captured towns, ihis induced Unhed 
the French to listen to proposals for a negociatiou, Pmincct. 
wliicb, however, came to nothing. * • » 

Marshal Turenne, now appointed generalissimo of the 
king’s army on his majesty’s return to Paris, marched to 
oppose the elector of Brandenburg and the German gene- 
ral Montecuculi, who bad joined their forces, and were 
about to pass the Rhine. For three whole months were 
the elector and Montecuculi employed in abortive at- ^ 

tempts to effect a passage at Mentz, Coblentz, Stras- 
burg, and other places. This answered the purpose of 
making a powerful diversion in favour of the Dutch, 
though they could not accomplish their design of join-^ 
ing the prince of Orange. After repeated disappoint- 
ments, the imperial army directed its march to West- 
phalia ; and Turenne followed, in order to keep the 
bishop of Munster steady to his engagements. For half 
the campaign be, with a body of 1 6,000 men, baiHed 
every stratagem of the elector and Montecuculi, the lat- 
ter the most renowned general of the empire, at the 
head of an army near triple his strength. He obliged 
them to go into winter quarters, in a country harassed 
and exhausted ; and confirmed the bishop of Munster in 
the alliance of France, at the very time he was on terms 
with the emperor. He obliged the elector of Branden- 
burg, who took the chief command during Montreu- * 
cull’s illness, to abandon the sijege of \\ arlc, took Un- 
ma Kamen, Altena, Berkemham, and several other 
towns and fortresses. By continuing his operations, he 
forced the elector out of his winter quarters again into 
the field, chased him from post to post, until he obliged 
him to quit Westphalia, repass the Weser, and retire 
with precipitation into the bishopric of Hildersheim. 

After taking possession of the elector’s towns in West- 
phalia, he pursued him into the bishopric of Hildersheim, 
and at length, by mere dint of superior genius, forced 
him to seek shelter in his hereditary dominions. All 
this was effected after Louvols had appointed the mar- 
shal’s army quarters in Alsace and Lorrain, amidst (he 
rigours of a severe winter, opposed by a superior enemy, 
by the artifices of Louvols, r.nd seconded only by bis 
own prudence, and the affection of his troops, which he 
maintained in defiance of all the difficulties, hardships 
and dangers, they encountered.' It was indeed suppo- 
sed, that Montecuculi was prevented from giving 'J'u- 
renne battle by the remonstrances of Prince Lobkoviiz, 
the emperor’s ambassador, influenced by the gold of 
Louis. Certain indeed it is, that Montecuculi’s illness 
arose from his chagrin at seeing all his projects frustra- 
ted by the unsteady dilatory conduct of the court of 
Vienna. Louis’s negociatiuns disturbed Europe no lesf 
than his arms. His tools sind creatures swarmed ii\ 
every court. Leopold could not he prevented from 
declaring in favour of Holland ; hut his ministers were 
bought oft’ from seconding the emperor’s inltntions. 

The whole English nation exclaimed against the alli- 
ance of their kingdom with France ; but Charles stood 
in need of French gold to supply his extravagance and 
profligacy. The elector of Bavaria had indeed been 
compelled by Louis to retire to his capital ; but It was 
by dint of intrigue that he was forced from his alliance 
with Holland, and constrained to make a peace with 
France. 

While the Fi-ench generals wei*e thus can*yingall be- 
fore them, the combined fleets of France and England 
4 D were 
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United were scarcely less successful ag:tlnst the muritime power 
Provinces j|,^. Tlic English squadron under the duke 

of York, uniting to that of France under D’Eslrees, 
'rrannac- thrice engaged the Dutdi ileet commanded hy De Ruy- 
lionk of the ter ; and though neither party could hoast ot much ad- 
Duicb at vantage, the check sustained by the Dutch admiral was 
of essential service to the cause of the allies. 

At length the tide of fortune began to turn in favour 
of the United Province*. The court of Spain, jealous 
of the growing power of France, embraced the cause of 
the Dutch ; and sent an army of io,ooo men to the as- 
sistance of the prince of Orange, wiiile the mercenary 
king of England was compelled by his parliament to 
withdraw from his unnatural alliance with the French 
king and the late ill success among the allied troops 
of France and Germany cooled the elector of Cologne 
and the liishop of Munster, in their friendship towards 
Louis. Thus that monarch, forsaken by his allies, was 
compelled to maintain singly a war against the empire, 
Spain, and the United Provinces. The accession of 
the prince ol Orange to the throne of England, in 
i688, gave an additional blow to the French power, 
by bringing on an intimate connection between Eng- 
land and llolland. 

At length Louis was compelled to negociate for 
^ent peace concluded in 1697, by a treaty ex- 

France. tremely favourable to the United Provinces. 

An. 1697. After the death of William III. the same plan of 
39 humbling the French king, was, in conjunction with 
tVsTDaich*^*^® states-general, pursued by bis 8ucces<iOr Queen 
afiaiis numerous and important victories of the 

the end of duke of Marlborough and Prince Eugene, led to the 
the i7ih to famous treaty of Utrecht, in 1713. See Britain, N® 
niL**ofth 340—37 In 1747, the office of stadtholder was de- 
t«)th berediiary in the princes of Orange. In the 

\ary, that took place in 1756, between France and 

England, a French party was formed in Holland, in 
opposition to the stadtholder, who favoured the alli- 
ance with England. Hence arose a jealousy between 
the two allies, which, during the American war, in- 
creased to an open rupture. See Britain, N® 427, 
and N® 598, e# seq. In 1787, some disputes took place 
between the sudtholder and the states-general, which 
induced the former to require the assistance of the king 
of Prussia.. Tha^ menarck accordingly sent an army of 
i8,oco Prussians to Amsterdam, under the duke of 
Brunswick, who, in 1788, brought the whole country 
into subjection, and reinstated the stadtholder in biaau- 
thority. See Prussia, N® 73. In 1794 the republi- 
can armies of France having overrun the greater part of 
Flanders^ took possession of the Dutch provinces, which 
they converted into the Batavian republic. The stadt- 
holder found refuge in England, and the allied armies 
of Germany and Prussia retreated into Germany. See 
xrance, N® 409, et srq. In the summer of 1709, a 
considerable British fort e landed in the Text! island, 
nrnde themselves mastirs of th» Dutch fleet, and. in 
conjunction with a body of Russians, gained some adi- 
vantages on continent. Being opposed, however, 
by a Huperior French force, the army wa.s obliged to re- 
imbark, and return to England. See Britain, N® 
K69. By the treaty of Amiens, concluded in March 
1802, all the colonies taken by the Briilsh were restor- 
ed to Holland, except the island of Ceylon. On the 
i^netvil of hpbtilitiea in 1802. the Batav'.an 



was again compelled to take an active part agsinstBri- Uniuj 
tain, and in consequence again lost the C::pe of Good I'roniitK 
Hope, and several other colonies, besides having lier 
trade entirely ruined. Soon after the imperiul diadun 
of France was conferred on Napoleon Konspartr, bh 
brother, Louis, was appointed king of Holland. Louis, 
however, proved to be a man not calculated to seivc 
his brother’s purposes. He was considerate and hu- 
mane, paid great attention to the complainui of his sot>- 
jectSy employed none but Dutchmen in his government, 
and continually exerted his influence to soften the harsh 
measures of which he was compelled to be the instru- 
ment. Tl»e nation was sensible of bis good services, 
and Louis was highly popular. But In the same pro- 
portion as he gaineil the confidence of the nation, be . 
lost that of Napoleon*, who at length determined on sel- 
ling him aside. Louis learned what was intended, and 
escaped tlie humiliation of being deposed, by resigning 
the crown to his infant son on the first of July 1810. 

On the 9th July, Napoleon issued a decree, annexing 
the Unit*."d Provinces to the French empire. From 
this period Holland followed the fortunes ol France, till 
the battle of Leipsic shattered the F*rcnch power. On 
the 15th November, 1813, one month after the battle 
of Leipsic, a simultaneous rising took place in all the 
most considerable towns. The French garrisons were 
feeble and soon mastered *, and on the list November, 
a deputation arrived in London to invite the prince 01 
Orange to return, who accordingly anived thereon the 
30th, and obtained immediate possession of the govera- 
menu By the treaty of Paris, 30th Majr 
ten provinces of the Netherlands were united to Hol- 
land, and the prince of Orange took the title of king 
of the Netherlands. This plan of union was 
vourably received on eithei side, there being an 
grudge between ibe two countries, which was strength- 
ened by commercial jealousy, and by difference of re- 
ligion, the Dutch being chiefly of the reformed cW, 
and the Belgians catholics. The population of ^ 
countries ill 1818 was 5,266,000. ^ theP*F^'^ 

According to the statistical table given in N 2, 
population of the United Provinces in^ the year I79.‘0iiitd 
appears to amount to 1,880,469 individuals’, hut t Sptort* 
enumeration being made while the French had posses- 
sion of the country, was believed to he und^ the tro • 

By returns made to the government in 1818, the popu 
lation amounted to 2,016,159. . 

In the late republic of Holland, previoos ° 

French revolution, the states-general ^-rov»>' 

council of the nation. That assembly was fome j 
deputies from the provincial states, and was 
with the supreme legislative power. It c<*®‘d not, 0^ 
ever, make peace or war, form new alliances, or c y 
taxes, without the consent of the provincial ( 

could these determine any point of importance, wi 
the consent of each qf the cities that had a voice 
their assembly. The stadtholder exercised a 
able part of the exteutive power, though in later » 
his power became very limited. The ]ie 

was properly a minister of the province , and 
possessed great influence, being a perpetual mem 
the states-general, and of the secret committee, ® 
considered as inferior in rank to all the 
The revenues of the United Provinces 
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Vnited cordincr to their ablltty. These consisted chiefly of a 
Provinces, general excise, a land-tax, a poll-tax, and hearth mo- 
^ ney j and are supposed to have amounted to 3,000,000!. 

43 sterling. 

Military Before the French revolution, the Dutch maintained a 
itrongth. peace establishment of 30,000 men, which in war was 
augmented to above 50,000, ebiefly by mercenary 
troops from Germany. Their naval establishment was 
highly respectable y and at the end of the 1 7th century 
it exceeded that of any other maritime power in Eu- 
rope. Before the late war they could muster 40 sail 
of the line, 40 frigates, and 10 cutters. Since the ce- 
lebrated engagement oflf the Dogger Bank during the 
American war, the Dutch have been scarcely able to 
cope with the English at seaj and the victory off Cant- 
perdown in October I 797 t with the subsequent loss of 
the Texel fleet in 1799, proved the deathblow to the 

44 naval power of Holland. 

Aelifioa. Before the late change of government, the establish- 
ed religion of Holland was Presbyterianism, according 
to the doctrines of Calvin ) though all sects of Christi- 
ans were tolerated. The church was governed by con- 
sistories, classes, and synods, from which there was an 
appeal to one great national synod, subject to the con- 
4- tronl of the states-general. 

The Dutch language is a dialect of the German, and 
and liters- In many respects ^arsa considerable resemblance to the 
ture. Qlj English and Lowland Scotch. The literature jo( 
the United Provinces has long been respectable ; and 
the universities of Leyden, Utrecht, Groningen, Har- 
derwyck, and Franeker, have produced many eminent 
and celebrated men in almost every department of sci- 
ence. Grotius, Erasmus, Boerhaave, Leuwenhoeck, 
Swammerdam, Graevius, Burrman, Hooguween, &c. 
are names mentioned with admiration and respect in the 
4^ annals of literature. 

Manufac- The Dutch manufactures consist principally of fine 
tares. linens, earthen ware, chiefly manufactured at Delft, es- 
pecially white and painted tyles, tobacco-pipes, borax, 
oil, starch, paper, leather, woollen and cotton cloths, 
snuff, tobacco, and gin. 

Conferee. commerce of the Dutch was formerly more ex- 

tensive than that of any other country in Europe. They 
carried on a trade with every quarter of the globe, and 
in particular their East India Company was perhaps the 
richest society of merchants in the world. Holland was 
almost the exclusive centre of the spice trade \ and the 
extensive fisheries on the coast of Greenland and in the 
North sea, supplied the greater part of Europe with 
whale oil and herrings. Besides this external commerce, 
they carried on a considerable inland trafl^c with the in- 
terior of Germany, from which they brought immense 
quantities of timber. Vast rafts of trees, many hundred 
feet in length, set out annually from the forests of An- 
demach, and other places on the Rhine, and proceeding 
down the river under the direction of a great body of 
labourers, that formed a village of huts on the surface 
of the raft, sailed down the Rliine and the Waal to 
Dort, where the timber was disposed of, and where one 
raft has been sold for 30,000!. sterling. All the foreign 



trade of Holland may nOw be considered as annihilated, tfnired 
but the inland traffic in wood and spirits still con- ProTincuii. 
tinues. ^ 

The' inland commerce of the United Provinces is 
greatly promoted by the facility of conveyance from one 
part of the counti*y to another, by means of the nume- 
rous canals. 43 

The Dutch are, by constitution, a cool, or rather Character 
phlegmatic peimie, laborious, patient, obstinate, Hn(lo*‘ll<e 
persevering. When stimulated by any predominant pas- *^“*^^ 1 * 
sion, as avarice, or formerly love of liberty, they are 
capable of great exertions. Economy and order in the 
management of their pecuniary concerns are common 
among all classes, with whom it is an established maxim 
to spend less than their income. Interest and love of 
money regulate all their actions, and appear to supplant 
in their breasts every noble and generous feeling. These 
prominent features in the national character are, of 
course, modified by the rank or situation of the different 
orders in society. The higher ranks value themselves 
much on their distinctions, are reserved to strangers, 
but affable and obliging to those with whom they have 
had an opportunity of becoming acquainted ; friendly, 
candid, and sincere. The mercantile men and traders 
are, in general, fair and honest in their transactions , 
though their natural thirst of gain sometimes tempts 
them to deceive and overreach tlieir customers. The 
lower ranks are ignorant, dull, and slow of apprehen- 
sion, but open to conviction, and patient of fatigue and 
labour. 4^ 

Dress, among the Dutch, is regulated less W fashion, Manners 
then by an attention to climate and season. The mois-*®^ 1 
ture and inconstancy of these require a greater quantity 
of clothing than is found necessary in other countries 
under the same latitude ; and, among the ordinary clas- 
ses, bread hats, large breeches, and thick boots and 
shoes, are still almost universal. Most of the women 
wear hats with low crowns and very broad rims, with 
jerkins and short petticoats^ and, what appears exceed- 
ingly ridiculous to strangers, the boys and girls wear 
the same dress as the men and women. 

A close attention to regularity and neatness in the 
streets and the interior of the houses prevails throughout 
the United Provinces, but is most conspicuous in North 
Holland. This was at first rendered necessary by the 
nature of the climate, to prevent rust and mouldiness 
from destroying their utensils and furniture, and has 
since become a habit, conducive at once to comfort and 
to health. The manner of living in Holland was, till 
of late, not a little gross. Their diet consisted much of 
high-seasoned and salted meats, butter, cheese, and spi- 
rituous liquors. In no country was gormandizing re- 
duced more to a system. Convivial entertainments were 
extremely frequent 5 and the interval between the more 
substantial meals of dinner, tea, and supper, %vere filled 
up with cakes, fruits, jellies, and other light things ; 
not to mention smoking and drinking, which supplied 
the place of conversation (c). If we may rely on the 
report of a late writer on the statistics of Holland*, the * M€Ut0r^ 
style of living is now much changed, though not 

improved 

Nov. 1S07. 



(c) We most admit, that, in so moist and cold a climate, a full and generous diet may be safe if not necessary; 
but the Dutch, like many of our own countrymen, absurdly carried the same system into their tropical colonies. 
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Animal food is become extremely rare, and deep there was a monasteryln which youth were lostroct-iifti^j 



United improved. . - r • 

Frovioces its place is supplied by a greater proportion of gin, tea 
II . and colTee. The prevailing amusements in winter are 
Uaiv^ty. j,..^n^atic entertainments and skaiting, in which latter 
they are exceedingly expert. 

The Dutch taste for formal gardens, straight walks, 
trees and hedges clipped into fantastic shapes, and 
flower roots, has long been proverbial, and has been 
treated with more contempt and ridicule than it deserves. 
At worst, these are but harmless propensities *, and, if 
indulged in moderation, are well suited to relieve the 
sameness and inactivity of a retirement from the busy 
scenes of trade and commerce. 

UNITY, in Poetry, There arc three unities to be 
observed, viz. the unity of action, that of time, and 
that of place. In the epic poem, the great and almost 
the only, unity, is that of the action. Some regard in- 
deed ought to be had to that of time j for that ef place 
there is no room. The unity of character is not reckon- 
ed among the unities. See Poetry, Part II. Sect. 3. 

UNIVERSAL, something that is common to many 
things 5 or it is one thing belonging to many or all 
things. 

UNIVERSE, a collective name, signifying the whole 
world j or the assemblage of heaven and earth, with all 
things therein. See ASTRONOMY and Geography. 

UNIVEPSITY, is the name of a corporation form- 
ed for the education of youth in the liberal arts and 
sciences, and authorised to admit such as have studied 
In it, to certain degrees in different faculties, which not 
only serve as certificates of proficiency in science, but 
also confer on those who obtain them considerable privi- 
leges within the university, as well as some rank in the 
state without it. Universities generally comprehend 
within them one or more colleges \ but this is nut always 
the case*, for the university of St Andrew’s was In being 
before either of its colleges was founded, and it would 
continue in being, with all its privileges, though both 
its colleges were levelled with the' dust. 

In every university with which we arc acquainted, 
there are tour faculties, viz. Theology^ Law, Physic, 
and the Arts and Sciences, comprehending mathematics, , 
natural and moral philosophy, &c. : and in Oxford, 
Cambridge, and some other universities. Music is con- 
sidered as a fifth faculty. In each of these there are 
two degrees, those of Bar^e/or and Doctor; for though 
in the universities of Great Britain and Ireland we have 
no such degree as Doctor in Arts and Sciences, our Mas- 
ter of Arts, answers to the degree of Doctor in Philoso- 
phy, which is conferred by many of the universities on 
the continent. 

Universities in their pre.sent form, and with their pre- 
sent privileges, are institutions comparatively modern. 
They sprang from the convents of regular clergy, or 
from the chapters of cathedrals in the church of Rome, 
where young men were educated for holy orders, in that 
dark period when the clergy possessed all the little erudi- 
tion which was left in Europe. These convents were 
seminaries of learning probably from their first institu- 
tion j and we know with certainty, that in Old Aber- 



ed in theology, the canon law, A xhe. school phitmph^^ 
at least 200 years before the university and King’s Col* 
lege were founded. The same was doubtless the case in 
Oxford and Cambridge, and probably in every town in 
Europe, where there is now a university which has any 
claim to be called ancient ; for it was not till the mon 
eminent of the laity began to see the importance of lite- 
rature and science, that universities distinct IromconfenU 
were founded, with the privilege of admitting to degrees, 
which conferred some rank In civil society. These uni- 
versities have long been considered as lay corporationsj 
but as a proof that they bad the ecclesiastical origin 
which we have assigned to them, it will he sufficient t& 
observe, that the pope arrogated to himself the right of 
vesting them with all their privileges ; and that, pria 
to the Reformation, every university in Europe conferred 
its degrees in all the faculties by authority derived firom 
a papal bull. 

It is perhaps no improbable conjecture, that iho 
cliurcli of Rome derived her idea of academical honouw 
from the Jews, among whom literary distinctions ex- 
tremely similar subsisted before the nativity of our Sa- 
viour. Among them, the young .student, with respwt 
to his learning, was called a disciple ; from his minority 
Sk. Junior ; and the chosen or elected, on account of bis 
election into the number of disciples. When be had 
made some progress in knowledge, and was deemed 
worthy of a degree, he was by imposition of ban^ made 
•tan, a companion to a JRobbi, the person who officiate* 
using this form, I associate thee, or, Be thou assomM; 
and as soon afterwards as he was thought 
teach others, the associate was raised to the rankof 
bi. Whether this process suggested the idea pr not, it 
has certainly sonje resemblance to that by which a young 
man in onr universities passes through the degree 0 
Bachelor to that of Master of Arts, or Doctor, 

The most ancient universities in Europp are tbwe 01 
Oxford, Cambridge, Paris, Sal.^maNca, and c 

LOGNA ; and, in the two English universities, the 

colleges are those of University, Baliol, aiid^ty*/^! 
the former, and St PetePs in the latter. ® 
Cambridge, however, were universities, or, ®M^^y 
then called, studies, some hundreds of 
leges or schools were built in them^ for the 1 

rished as a seminary of learning in the reign 01 r 

the Great, and the other, could we believe its pariw 

partizans, at a period still earlier. The universiti^ 
Scotland are four, Sr ANDREWS, Glasgow, AB • 
dEen, and Edinburgh. In Ireland there is bo 
university, viz. that of Dublin, founded by 
Elizabeth, and very richly endowed. . 

An idle controversy has been agitated, whet cr 
constitution of the English or of the Scotch 
be best adapted to answer the ends of 
and, as might be expected, it has been diflferent y 
ded, according to the partialities of those who have ^ ; 
ten on the subject. Were we to hazard our own 
nion, we should say, that each has its 
disadvantages ^ and that while the English 0***''® 



The account giTcn by a late traveller (see Barrow’s Voyage to Cochin-China^ of the luwirieos Tnole of living • 
Batavia, affords a melancholy, but accurate picture ef Dutch ^uttony. 
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UniwBiiy aided by their great schools, to which wc have nothing 
(1 that can be compared, are unquestionably fitted to carry 
YocatiYe, young members farthest in the knowledge of the 
* learned languages, the mode of teaching in our own 
universities is better adapted to the promotion of arts 
and sciences, and tlie communication of that knowledge 
which is of most importance in active life. 

UsiFEBSiTY^CourlSj in £ngland. The two univer- 
sities enjoy the sole jurisdiction, in exclusion of the king’s 
courts, over all civil actions and suits whatsoever, where 
a scholar or privileged person is one of the parties j ex- 
cepting in such cases where the right of freehold is con- 
cerned. And then by the university charter they are 
at liberty to try and determine, either according to the 
common law of the land, or according to their own lo- 
cal customs, at their discretion ; which has generally led 
them to carry on their process in a course much confor- 
med to the civil law. 

This privilege, so/ar as it relates to civil causes, is 
exercised at Oxford in the chancellor’s court 5 the judge 
of which is the vice-chancellor, his deputy, or assessor. 
From his sentence an appeal lies to delegates appointed 
by the congregation j from thence to other delegates 
of the house of convocation ; and if they all three concur 
in the same sentence, it is final, at least by the statutes 
of the university, according to the rule of the civil law. 
But if there be any discordance or variation in any of 
t.he three sentences, an appeal lies in the last resort to 
judges delegates appointed by the crown, under the great 
seal in cliaiicery. 

As to the jurisdiction of the university courts in cri- 
minal matters, the chancellor’s court at Oxford, and 
probably also that of Cambridge, hath authority to try 
all offences or misdemeanors under the degree of treason, 
felony, or mayhem \ and the trial of treason, felony, and 
mayhern, by a particular charter, is committed to the 
university jurisdiction in another court, namely, the 
court of the lord high steward of the university. 

The process of the trial is this. The high steward 
issues one precept to the hlierilF of the county, who 
thereupon returns a panel of 18 freeholders; and ano- 
ther precept to the bedells of the university, who there- 
upon return a panel of 18 matriculated laymen, iatcos 
prtvilegto universttatis gaudentes : and by a jury formed 
(ie metUetate^ half of freeholders and half matriculated 
persons, is the Indictment to be tried ; and that in the 
guildhall of the city of Oxford. And if execution be 
necessary to be awarded in consequence of finding the 
party guilty, the sheriff* of the county must execute the 
university process; to which he is annually bound by 
an oath. 

VOCABULARY, in Grammar^ denotes the col- 
lation of the words of a language, with their significa- 
tions, otherwise called a dictionary^ lexicon, or nomen- 
elature. See Dictionary, 

A vocabulary is properly a smaller kind of dictionary, 
which does not enter so minutely into the origin and 
diflferent acceptations of words. 

VOCAL, something that relates to the voice or 
speech ; thus vocal music is that set to words, especially 
verses, and to be performed by the voice ; in contradis- 
tinction to instrumental music, cqniposed only for instru- 
IMnts, without singing. 

VOCATIVE, in Grammar, the fifth state or case 
of nouns. See Grammar. 
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yOETIUS or VoET, Gisbert, rb eminent divine 
of the 16th century, was professor of divinity and the 



Unental tongues at Utrecht, where he was also minister. 
He assisted at the synod of Dort ; and died in 1676, 
aged 87. He wrote a great number of works ; and 
was the declared enemy of Des Cartes and his philoso- 
phy. His followers are called Voetians, Voetius had 
two sons, Daniel nnd Paul, both authors. John Voetius 
the son ot Paul, was doctor and professor of law at Her- 
born, and wrote a commentary on the Pandects. 

VOICE, a sound produced in the throat and raoutb 
of an animal, by peculiar organs. 

Voices are either articulate or inarticulate. Articu- 
late voices are those whereof several conspire together 
to form some assemblage or little system of sounds : such 
are the voices expressing the lettei*s of an alphabet, num- 
bers of which joined together form words. Inarticulate 
voices are such as are not organized, or assembled into 
words ; such Is the barking of dogs, the braying of asses, 
the hissing of serpents, the singing of birds, &c. 

For a description of the organs of the voice, see Ana- 
tomy ; see also Physiology Index, 

Voice, in Grammar, a circumstance in verbs, wherc« 
by they come to be considered as either active or passive,, 
*. e. either expressing an action impressed on another 
subject, as I beat ; or receiving it from another, as, i 
am beaten. See Grammar. 

Voice, in matters of election, denotes a vote or suf- 
frage. 

Voice, in Oratory, See Declamation; Read- 
ing, N® 5. ; and Oratory, N° 129 — 131. 

VOLANT, in Heraldry, is when a bird, in a coat 

wings spread piiU 

VOLATILE, in Physics, something that is easily^ 
dissipated by fire or heat. ^ 

Volatile Alkali, See Ammonia, Chemistry In- 
dex, 

VOLATILISATION, the art of rendering fixed 
bodies volatile, or of resolving them by fire into a va- 
pour. 

VOLCANO, a name given to burning mountains, 
or to ^nts for subterraneous fires. See Geology In- 
dex, JEtha, Hecla, &c. 

VOLERY, a bird-cage, of such a size that the birds 
nave room to fly up and down in it. 

VOLGA, the largest river in Europe, derives its 
origin from two small lakes in the forest of Volkonski 
about 80 miles from Tver, a town in Russia. It is na- 
vigable a few miles above that town. This noble river 
waters some of the finest provinces in the Russian em- 
pire, and at last falls into the Caspian sea by seveiiil 
months, below Astracan. 

The Volga is subject to annual inundations. In the 
year I 774 » ^he inundations exceeded the lowest water- 
mark by nearly 40 feet, since which period they have 
been rather on the decline ; for in 1775, they rose only 
to 39 feet 2 inches above that mark ; in 1782, they 
rose to 26 feet ; in 1785. to 25 feet 2 inches ; and in 
the year 1 791, their height was the same. Pallas is of 
opinion that this phenomenon may have originated from 
the diminished quantity of snow and rain which bad fal- 
ten in the higher countries 5 from the greater evapora- 
tion of the Caspian sea, and the gradual extension of 
the ditterent mouths of the river, or perhaps from the 
joint operation of all these causes. 

VOLITION,, 



Voetius. 

n 

Volga. 
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VOLITION, an act of willing. 

SICS. 

^ OLLEY, a military salute, made by discharging 
a great miniber of fire arms at the same time. 

VOLONE8, in Roman antiquity, slaves who in the 
Punic war voluntai'ily oflFered their service to the state, 
which is the reason of the appellation 5 upon which they 
were admitted to citizenship, as none but freemen could 
be soldiersk 

VOLT,^ in the manege, a round or circular ti-cad ; 
And hence, by the phrase to rtiake vtilts^ is understood a 
gate of two treads, made by a horse going sidewise round 
k centre, in such a mailher that these two titads make 
parallel tracks j one larger, made by the fore-feet, and 
another smaller, made by the hind-feet ; the croup ap- 
proaching towards the centre, and the shoulders bearimr 
but. ® 

VOLTAIRE, Francis Arouet de, a celebrated 
French author, was born at Paris, February 20. 1694. 
His lather, Francis Arouet, was ancten notaire au Cha* 
lefety and treasurer of the chamber of accounts ; his 
mother, Mary- Margaret Draumart. At the birth of 
this extraordinary man, who lived to the age of 8 c 
years and some months, there was little probability of 
his being reared, and for a coHsiderable time be con- 
tinued remarkably feeble. In his earliest years he dis- 
played a ready wit and a sprightly imagination; and, 
ks he said of himself, made Verses before he was out of 
Ins cradle. He was educated under Father Por^, in 
the college 01 Louis the Great ; and such was his pro- 
ficiency, that many of his essaysare now existing, which, 
fuough Written when he was between 1 2 and 1 4, show 
no marks of infancy. The famous Ninon de PEnclos, 
to whom this ingenious boy was introduced, left him a 
legacy of 2000 livrcs to buy him a library. Having 
been sent to the equity schools on his quitting College, 
be was so disgusted with the dryness of the law, that he 
devoted himself entirely to the muses. He was admit- 
ted into the company of the abbe Chaulieu, the mar- 
quis de la Fare, the duke de Sully, the grand prior of 
V endome, Mai-slial Villars, and the chevalier du Bouil- 
Jon ; and caught from them that easy taste and delicate 
Jiumour which distinguished the court of Louis XIV. 
Noltaire had early imbibed a turn for satire; and, for 
some philippics against the government, was imprison- 
ed almost a year in the Bastile. He had before this 
period produced the tragedy of Oedipus, which was re- 
presented in 1718 with great success ; and the duke of 
Orleans happening to see it performed, was so delighted 
that he obtained his release from prison. The poet 
Waiting on the duke to return thanks ; “ Be wise (said 
the duke), and I will take care of you.” “ I am in- 
finitely obliged (replied the young man); but I intreat 
your toya highness not to trouble yourself any farther 
about my lodging or boRrd,” ^ 

He began his Hcnriade before he was 18. Havinir 
one day read several cantos of this poem when on k visit 
toln^ intimate Inend, the young president de Maisnns, 

flnrl ib lost patience, 

and throw his manuscript into the fiie. Tim pre- 

sident Henaut wuh difficulty rescued it. “ Remem- 
ber Csaid Mr Helmut to Iiim, in one of his letters') it 
was 1 that saved the Hem iade, and that it cost me a 
handsome pair of ruffles.” Some years after, .everal 
-copies of this poem having got abroad, >vhile it Was 
5 
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See Metaphy- only a sketch, an edition of it was published, with mwy vdtm. 

chasms, under the title of 2 *Ae League. Instead of fame*— 
and friends, the author gained only enemies and morti- 
fication, by this first edition. The bigots took fire at 
It, and the poet was considered as highly crimioal for 
praising Admiral Coligny and Queen Elizabeth. En- 
deavours were even used to get the piece suppressed; hot 
this strange design proved abortive. His chagrin, on 
this occasion first inspired him with the thought of vi- 
sidng England, in order to finish the work, and repn- 
blish it in a land of liberty* He was right ; for King 
George I. and more particularly the princess of AVales, 
afterwards queen of England, raised an immense sub- 
scription for liim. I'beir liberality laid the foundatioi 
of his fortune ; for on bis return to France in 1728, he 
put his money into a lottery established byM. Besfortes, 
comptroller-general of the finances. The adventoren 
received a rent charge on the Hotel-de-Vilie for their 
tickets ; and the prizes were paid in ready money,; so 
that if a society bad taken all die tickets, it would have 
gained a million of livres. He joined with a onmerous 
company of adventurers, and was fortnoate. 

^ His Lettres Phtlosophi^ues, abounding in bold expres- 
sions and indecent witticisms against religion, having 
been burnt by a decree of the parliament of Paris, and 
a warrant being Issued for apprehending the author in 
^73J» Voltaire prudently withdrew ; and was sheltered 
by the marchioness du Cbatelet, in her castle of Cirey, 
bn the borders of Champagne and Lorraine, who enter- 
ed with him on the study of the system of Leibnitz, and 
the Principia of Newton. A gallery was built, in which 
Voltaire formed a good collection of natural history, and 
made an infinite number of experiments on light snd 
electricity. He laboored in the mean time on his Elc*' 
men It of the Newtonian Philosophy, then totally un- 
known in France, and which the numerous admirers of 
Hes Cartes were little desirous should be known. In the 
midst of these philosophic pursuits he produced the tra- 
gedy of Aixtra, He was now in the meridian of his age 
and genius, as was evident from the tragedy of Maho- 
tnet, first acted in 1741 ; but it was represented to the 
procureur general as a performance offensive to rcligiony 
and the author, by order of Cardinal Fleury, withdrew 
it from the stage. Merope, played two years after, I 743 » 
gave an idea of a species of tragedy, of which few 
dels bad existed. It was at the representation of this 
tragedy, that tlie pit and boxes were clamorous for s 
sight of the author ; yet it was severely criticised when 
it came from the press. He now became a favourite at 
couit, through the interest of Madame d’EtioIe, aftci^ 
wards marchioness of Pompadour. He was appointed » 
gentleman of the bed-chamber in ordinary, and bistono- 
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bad frequently attempted Jo 
kcadeniy of Sciences, but could 



grapher of I ranee. He uau ^ — 

gain admittance into the Academy of Sciences, oui 
not obtain bis wish till 1746, when lie was the first who 
broke through the absurd custom of filling an inauguial 
speech with the fulsome adulation of Richelieu; so ex- 
ample soon followed by other academicians. Froni Iho 
satires occasioned by this innovation be felt so much on- 
easinesR, that he was glad to retire with the marchi^cs* 
ihr Cliateiet to Luneville, in the neighbourhood of King 
Stanislaus. The marchioness dyingini749» 
returned to Paris, where his stay was but short | * 
king of Prussia now gave Voltaire an invitation to Iwe 
with him, which he accepted towards the end of Au- 
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VoUaire. gust 1750. On his arrival at Beilin, he was imme- 
-i-v ■ * diately pre.sentcd with the Or</cfr of ifer/V, the Aey of 
chamberlain^ and a pension of 20,000 livres. From the 
particular respect that was paid to him, bis time was 
now spent in the most agreeable manner; his apartments 
were under those of the king, whom he was allowed to 
visit at stated hoars, to read with him the best works of 
either ancient or modern authors, and to assist his maje-. 
sty in the literary productions bpr which he relieved the 
cares of government. But a dispute which arose be- 
tween him and Maupertuis soon brought on his disgrace. 
Maiipertiiis was at some pains to have it reported at 
court, that one day while General Manstein happened 
to he in the apartments of M. de Voltaire, who was then 
translating into French the Memoirs of Russia, composed 
by that officer, the king, in his usual manner sent a co- 
py of verses to be examined, when Voltaire said to Man- 
stein, “ Let ns leave off for the present, my friend; you 
see the king has sent me his dirty linen to wash, 1 will 
wash yours another time.” A single word is sometimes 
sufficient to ruin a man at court ; Maupertuis imputed 
such a word to Voltaire, and succeeded. It was about 
this very time that Maupertuis published his very strange 
Philosophical Letters ; and M. de Voltaire did not fail 
to heighten, with bis utmost powers of raillery, every 
thing which he found, or could make ridiculous, in the 
projects of M. Maupertuis, who was careful to unite bis 
own cause with tliat of the king; Voltaire was consider- 
ed as having failed in respect to his majesty; and there* 
fore, in the most respectful manner, he returned to the 
king his chamberlain's key, and the cross of his Order 
of Merit; accompanied with four Iraes of verse, in which 
he, with great delicacy, compares his situation to that of 
a jealous lover, who sends back the picture of his mis- 
tress. The king returned the key and the ribbon ; but 
they were not followed by an immediate reconciliation. 
Voltaire set out to pay a visit to her highness the duchess 
of Gotha, who honoured him with her friendship as long 
as she lived. While he remained at Gotha, Maupertuis 
employed all his batteries against him : Voltaire was ar- 
rested by the king's orders, but afterwards released. 

He now settled near Geneva; but afterward being 
obliged to quit that republic,, he purch.'used the castle of 
Femey in France, about a league from the lake of Ge- 
neva. It was here that he undertook the defence of the 
celebrated family of Galas ; and it was not long before 
he had a second opportunity of vindicating the inno- 
cence of another condemned family of the name of Sir^ 
ven. It is somewhat remarkable, that in the year 1774, 
he had the third time a singular opportunity of employ- 
ing that same zeal which he had the good fortune to 
display in the fatal catastrophe of the families of Galas 
and Sirvcn. 

In this retreat M. Voltaire continued long to enjoy 
the pleasures of a rural life, accompanied with the ad- 
miration of a vast number of wits and philosophers 
throughout all Europe. Wearied at length, however, 
with his situation, or yielding to the importunities of 
friends, he came to Paris about the beginning of the 
year j 778, where he wrote a new tragedy called Irene. . 
By this time his understanding seems to have been inw 
paired, either through the infirmities of age, or conti- 
nued intoxication by the flattery of others ; and he ridi- 
culondy suffered himself to be crowned in public with 
laurel, in testimony of bis great poetical, merit. He did 



not long survive this farce : for having overheated him- Vo’u?m 
self with receiving visits, and exhausted his spirits by |t 
supplying a perpetual fund of conversation, he was first 
seized with a spitting of blood ; and at last becoming ’ 
restless in the night-time, he was obliged to nse a sopo- 
rific medicine. Of this he unluckily one night took so 
large a dose, that he slept 36 hours, and expired a very 
short time after awakening from it. 

VOLUME, in matters of literature, a book or writ- 
ing of a just bulk to be bound by itself. The name is 
derived from the Latin volvere^ “ to roll up the an- 
cient manner of making up books being in rolls of bark 
or parchment. See Book. 

VOLUNTARY, in Music ^ a piece played by a m»* 
sician extempore, according to bis fancy. This Ls often 
used before he begins to set himself to play any particu- 
lar composition to try the Instrument, and to lead bine- 
into the key of the piece he intends to perform. 

VOLUNTEERS, persons who, of their own ac- 
cord, for the service of the prince or state, serve in the 
army without being enlisted, to gain honour and prefer- 
ment. 

VOLVOX, a genus of animals belonging to the t>cr- 
ntes infitsona. See Helminthology Index, 

VOLUSENUS. See Wii son. 

VOLUTA, a genus of shell-fish. See GoNCHOLOi- 
GY Index. 

VOLITFE, in Architecture^ a kind of spiral scroll 
used in Ionic and Gomposite capitals, whereof it makes 
the principal characteristic and ornament. 

VOMIGA, in Medicine^ an abscess of the lung?. . 

See Medicine, N® 186. 

Nux VoMiCAy ia Pharmacy* See Materia Me- 
DICA Index,. 

VOMIT. See Emetic, Materia Medica Indexm 

VOMITING, a retrograde spasmodic motion of the 
muscular fibres- of the cesophagus, stomach and intes- 
tines, attended with strong convulsions of the muscles of ' 
the abdomen and diaphragm ; which when gentle cre- 
ate a nausea, when violent a vomiting. 

VOORN, one of the islands of Holland, lying at the 
mouth of the Maese, opposite to Rotterdam. 

VORTEX, in Meteorology^ a whirlwind, or sudden, 
rapid, and violent motion of the air in circles ; or that 
motion of the water called an eddy or whirlpool. 

Vortex, in the Gartesian philosophy, is a system or 
collection of particles of matleijnoA’ing the same way^ 
and round the same axis. 

VORTIGELLA, an animalcule. See Microscope. . 

VOSGES,,a department in the cast of France, form*- 
ing part of the. ancient Lorraine. It takes its name - 
from Mount Vosges, .which forms Its eastern boundary* 

It ia traversed by blie upper branches of the Moselle. 

The soil of this department Is poor in the hilly parts, ' 
but tolerably Jertilc in the plains. It produces vines, 
though not to a great extent. There are mines of iron, 
coppur, lead, and silver, and quarries of marble. Ths 
manufactures are trifling. Tho extent of the depart- 
ment ia 5&7, 955 hectares, and the population in 1817 ' 
was 334,169. Epinal is the chief town» 

VOSSIUS, John Gerard, a most learned and la- 
borious writer of the 1 7th century, was of a considerable - 
family in the Netherlands; and was born in 1577, in 
the palatinate, near Heidelberg, at a place where his - 
father John Vossius was minister.. He was made direc- 

tOS-A' 
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e tor of the colle|>e of Dort, and afterwards professor of ly for 
eloquence and chronology at Leyden, from whence he to he i 
— , 1 called in 1633 to Amsterdam, to fill the chair of gris wi 
professor of history. He died in 1649. confim 

vote, the suffrage or resolve of each of the mem- Strabo 
hers ol an assemblage, where any affair is to be carried by UR, 
a majority ; but more particularly used for the resolves form p 
of the members of either house of parliament. by the 

VOTIVE MEDALS, those on which are expressed and G: 
the vows of the people for the emperors. See Medal. URi 
yOW, a solemn religious promise or oath. SeeOATH. was su 
The use of vows is found in most religions. They monly 1 
make up a considerable part of the Pagan worship, be- and su| 
ing made either in consequence of some deliverance, un- UR^ 
der some pressing necessity, or for the success of some en- See Ch 
' terprisc. Among the Jews, ail vows were to be volun- URil! 
tary, and made by persons wholly in their own power 5 the ord 
and if such person made a vow in any thing lawful and Rap 

possible, he was obliged to fulfil it. If he appointed no URC 

paiticular time for accomplishing his vow, he was bound Malia 

to do it instantly, lest by delay he should prove less able. Sea I 

or be unwilling, to execute his promise. Among the URE 

Romanists, a person is constituted a religious by taking URE 

three vows ; that of poverty, chastity, and obedience. URE 

_ Vows, among the Romans, signified sacrifices, offer- Uric 
■ngs, presents, and prayers made for the Csesars, and em- URII 

perors particularly for their prosperity and tlie continu- a certaii 
ance of their empire. These were at first made every done by 
hve years, then every 13, and afterwards every 20, and on his p 
decennalia, and vicennalia, Varic 

VOWEL, in Grammar, a letter which affords a concerni 
complete sound of itself, or a letter so simple as only to veral otl 
need a bare opening of the mouth to make it heard, and set in th 
v^z* a" ^u”*Y are six in number, dinary li 

See’ Hooker. L"!?: 

UPHOLSTER Upholsterer, or UphMer, a pectoral 

<er!Jr ‘1‘^notes high ground, or, as some call it, lar aiitho 
fcrrn .Amro, by M-h.ch .t stands opposed to such as is accordin. 

ro «r»«and 

n„«l ?i '’o'','"" O" »nne«d 

north east by the Baltic sea, on the south by the sea of an oracul 

Suderinania, and on the west by Westmanla and Gestri. was consi 
cia, tiom which It is separated by the river Dela. It is ed anm , 
about 70 miles in length and 45 in breadth, and con- perfectioi 

nPs'lT 'T a ^‘'>‘^'‘'•<>1™ iho capital, with then 

IT considerable city of Sweden, in •< perfect 

see ‘‘"■rh"'"? " «" archbishop’s ambiguou 

lino - I *" "o'? straight as a denL T 

V k" •."/ are of wood, covered with consult G 
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r ly for Palentlne. And it is no objection that Ur is said 
^ to be in Mesopotamia j becaose the parts next the Ti- 
• gris were occupied by the Chaldeans, as seems to be 
confirmed from Acts vii. 2, 4. It is called Orche, in 
Strabo } OrcAoe, in Ptolemy. 

URALIAN CHAIN, a range of mountains which 
form part of the boundaries of Asia ; anciently known 
by the name of Riphcei Monies. See Riphmi Monks, 
and Geolog T In^ex, 

URANIA, in fabulous history, one of the nine Muses, 
was supposed to preside over astronomy. She is com- 
monly represented in an azure robe, crowned with sUn, 
and supporting a large globe with both hands. 

URANIUM, one of the lately discovered metali. 
See Chemistry and Mineralogy Index. 

URANOSCOPUS, a genus of fishes belonging to 
the order ofjt/^t/lares. &e Ichthyology Index. 
Raphael d’URBINO. See Raphael. 

URCHIN, or Hedgehog. See Erinaceus, Mam- 
malia Index. 

Sea Urchin. See Echinus, Helminthology Index. 

UREA. See Chemistry. 

URETERS. See Anatomy, N® loi. 
URETHRA. See Anatomy, N® 107. 

Uric Acid. See Chemistry Index. 

URIM and Thummim, among the ancient Hebrews, 
a certain oracular manner of consulting God, which wai 
done by the high-priest dressed in his robes, and having 
on his pectoral or breast-plate« 

Various have been the sentiments of commentators 
concerning the urim and thammim. Josephus, and se- 
veral others, maintain, that it meant the precious stones 
set in the high-priest*s breast- plate, which by extraor- 
dinary lustre made known the will of God to those who 
consulted him. Spencer believes that the urim^ and 
thummim were two little golden figures shut up in the 
pectoral as in a purse, which gave responses with an ar- 
ticulate voice. In short, there are as many opinions 
concerning the urim and thummim as there are particu- 
lar HUthors that wrote about them. The safest opinion, 
according to Broughton, seems to be, that the words 
urim and thummim signify some divine virtue and power 
annexed to the breast-plate of the high-priest, by wliic 
an oraculous answer was obtained from God when e 
was consulted bv the high-priest \ and that this was cal • 
ed urim and thummim, to express the clearness an 
perfection which these oracular answers always carrie 
with them ; for urim signifies “ light,” and thummim 
perfection these answers not being imperfect an 
ambiguous, like the heathen oracles, but clear and evi- 
dent. The use made of the urim and thummim was 0 
consult God in difficult cases relating to the whole state 



birch bii L- RVI-II, f r V II ' i«uv.;reu wim consult Uod in ditticult cases relating to me wuu.- p-- 

17. 48. N Lat CO r-j ° toAholm. E. Long, hold urine, and used accordingly for the convenience “ 

of Mesopotamia ' 

situated between the i ieris and N;. • i. i 

for Ur nf th. ri 1 1 ® " 0 “ ^O’' 0 's ) taken by some 

What seems to Abraham, 

vvhat seems to confirm this is, that from Ur to Haran 

the other residence of the patriarch, the road lies diractl 

3 



ried by the eniulgent arteries to the kidneys, 10 
\vhence it descends to the bladder by the 
is from time to time emitted thence by the canal 0 
urethra. See Anatomy, N® 107. Fur the proper 
of urine, see Chemistry Index* 
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URN, a kind of va’ie, of a roundish form, but biggest 
I) in the middle, like the common pitchers ; now seldom 

Usque- used but in the way of ornament over chimney-pieces, in 
. buffets, &c. The great use of urns among the ancients, 
’ was to preserve the ashes of the dead alter they were 
burnt 5 for whicdi reason they were called ci^raria^ and 
unue cinerari^j and were placed sometimes under the 
tombstone whereon the epitaph was cut ; and sometimes 
in vaults in their own houses. Urns were also used at 
their sacrihoes to pot liquid things in. 

UROGA.LLUS. See Tetrao, Orkithology 

Incie.v. 

URSA, in Astronomy, the name of two constella- 
tions in the northern hemisphere 

URSULINES, in church history, an order of nuns, 
founded originally by St Angela of Brescia, in the year 
1537 ; and so called &oin St Ursula, to ivhnm they 
were dedicated. 

URSUS, the Bear, a genus of quadrupeds belong- 
ing to the order of fera. See Mammalia Index. 

URTfCA, a genus of plants of the class of moncecia ^ 
and in the natnral system classed under the 53d order, 
ScabritUe. See Botany Index. 

Uhtica Marina. See AsiMAL-Flowtr, 

USANCE, in Commerce, is a determined time fixed 
for the payment of bills of exchange, reckoned either 
from the day of the bills being accepted, or from the day 
of their date } and thus called because regulated by the 
usage and custom of the places whereon they are drawn. 

USE, in Law, the profit or benefit of lands and te- 
nements ; or a trust and confidence reposed on a person 
for the holding of lands, dec. that he to whose use the 
trust is made shall receive the profits. 

USHANT, an island of France, 15 miles west of the 
coast of Britanny, at the entrance of the British channel. 

Usher, an oracer or servant who has the care and di- 
rection of the door of a court, hall, chamber, or the like* 

UsHEtt of the Black Bod, the etdest of the gentlemen 
ushers, daily waiters at court, whose duty is to bear the 
rod before the king at the feast of St George, and other 
solemnities. 

USK, a river of Wales, which rises on the west of 
Brecknockshire, and runs south-east through that county 
and Monmoutbshiie, falling into the mouth of the Se- 
vern. 

USQUEBAUGH, a strong compound liquor, chiefly 
taken by way of dram. 

There are several different methods of making this 
liquor; but the following is esteemed one of the best : 
To two gallons of brandy, or other spirits, put a pound 
of Spanish liquorice, half a pound of raisins of the sun, 
four ounces of currants, and three of sliced dates ; the 
tops of baum, mint, savory, thyme, and the tops of the 
flowers of rosemary, of each two ountes ; cinnamon and 
mace well bruised, nutmegs, aniseeds, and coriander 
seeds, bruised likewise, of each four ounces ; of citron 
or lemon, and orange-peel, scraped, of each an ounce ; 
let all these infuse 48 hours in a warm place, often 
shaking them together ; then let them stand in a cool 
place for a week : after which the clear liquor is to be 
decanted off, and to it is to be put an equal quantity of 
neat white port, and a gallon of canary ; after which 
it is to be sweetened with a sufficient quantity of double 
refined sncfar. v 

VoL. XX. Part U. t 



USTJON, in Pfiarmacf, the preparing of cerlairt tJstion 
substances by burning them. {( 

USUFRUIT, in the Civil Law, the use or enjoy- _ Utre ebt. 
ment of any lands or tenements; or the right of re- ’ 
ceiving the fruits and profits of an inheritance, or other 
thing, without a power of alienating or changing the 
property thereof. 

USURER, a person charged with a habit or act of 
usury. 

USURIOUS CONTRACT, is any bargain or contract 
whereby a man is obliged to pay more interest for mo- 
ney than the statute allows. 

USURPATION, in Law, is an injurious using or 
enjoyment of a thing for continuance of time, that be- 
ongs of right to another. ^ 

USURY, an unlawful contract upon the loan of mo- 
ney, to receive the same again with exorbitant increase. 

Under the article Interest, it was observed, that by 
statute 37 Hen. VIII, c. 9. the rate of interest was 
fixed at lol. per cent, per annum : which the statute 13 
Eliz. c. 8. confirms, and ordains, that all brokers shall 
be guilty of a prcemtrnire who transact any contracts for 
more, and the securities themselves shall be void. The 
statute 21 Jac. I. c 17. reduced interest to 81 . per cent.; 
and it having been lowered in 1650, during the usurpa- 
tion, to 6 per cent* the same reduction was re-enacted 
after the Restoration by statute 12 Car. II. c, 13. and, 
lastly, the statute 12 Annas, st. 2. c. 16. has reduced it 
to 5 per cent. Wherefore not only all contracts for 
taking more arc in themselves totally void, but also the 
lender shall forfeit treble the money borrowed. Also 
if any scrivener or broker take more than 5s. per cent, 
rocuration-rooney, or more tfaUn I2d. for making a 
ond, he shall forfeit 20I. with costs, and shall suffer im- 
prisonment for half a-year. 

UTERUS. Sec Anatomy, N® 108. 

UTICA, in Ancient Geography, a town of Africa 
Propria, on the Mediterranean : a Tyrian colony, and 
older than Carthage, (Sil. Italicus) ; its name, accord- 
ing to Boclrart, denoting reckoned second to it; 
but after the destruction of Carthage, became the capi- 
tal and centre of all the Roman transactions in Africa, 
according to Strabo; who adds, that it stood on the 
same bay with Carthage, at one of the promontories 
called Apollonium, bounding the bay on the west side, 
the other to the east called Hermeia. being at Carthage. 

It became famous by the death of Cato who thence was 
Railed Uticensisi 

UTRECHT, one of the seven United Provinces or 
States of Holland, wholly surrounded by Holland and 
Guelderland, excepting a small part of it that borders 
on the Zuyder Zee. Its greatest length is about 3I 
miles, and breadth about 22. It enjoys a good air ; 
and in most places the soil is fruitful, but in some sandy, 
or what is called turf ground, and in others ovt rrun with 
wood. It is watered by the Leek, Rhine, Vecht, and 
other smaller rivers, besides several canals ; of which 
that extending from the village of Vreeswyk to Utrecht 
is one of the chief. 

Utrecht, in Latin Ultrajectum, Trajectum vetus 
or inferius, or Trajectum Rheni, capital of a province of 
the same name, so called from its ancient ferry or pas- 
sage here over the Rhine ; the word being compounded 
ol trecht, which in Dutch signifies “ a ferry,” and ottd 
4 £ or 
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Utrecht old.^’ It is a fair, large, and populons 

II city, situated 19 miles from Amsterdam, 25 from Rot- 
lerdam, and 27 from Leyden. Here is a stately town- 
^ house, with a commandery of the Teutonic order, and 
a celebrated university, which was founded in 1630, 
since which it hath flourished greatly, though it has not 
all the privileges of most other uni vet's! ties; being wholly 
subject to the magistrates of the city. The mail with- 
out the town, having five rows of lofty limes on each 
side, is very pleasant: and the physic-garden belonging 
to the university is extremely curious. There are five 
churches here that have chapters j but the members of 
these purchase the places, of which some cost 6000 or 
7000 guilders. The streams which run through several 
of the streets, contribute much to the beauty and clean- 
liness of the town j and the canal that is cut from the 
Leek, and passes through it to Amsterdam, will carry 
ships of any burden. Pope Adrian VI. was a native of 
this city. Here, in I 579 > memorable union was 
formed between the seven provinces 5 and, in 1713, the 
celebrated peace concluded between France on the one 
part, and the allies on the other. The Papists have a 
nominal archbishop of this city; and there is a silk ma- 
nufactory carried on in it, which employs a number of 
bands. The inhabitants are supposed to amount to 
30,000. E. Long. 5. 8. N. Lat. 52. 7. 

UTRICULARIA, a genus of plants of the class of 
diandria; and in the natural system arranged under the 
24th order, Corydalcs. See Botany Index. 

UVA URSi. Sec Arbutus, Botany Index. 

VULCAN, in Pagan worship, the god of subterra- 
neous fire and metals, was the son of Jupiter and Juno; 
and was said to be so remarkably deformed, that his fa- 
ther threw him down from heaven to the isle of Lem- 
nos, in which fall he broke his leg, and there he set up 
bis forge, and taught men how to soften and polish brass 
and iron. Thence he removed to the Liparian isles, 
near Sicily, where, by the assistance of the Cyclops, he 
made Jupiter’s thunderbolts, and armour for the other 
pds. Notwithstanding the deformity of his person, he 
had a passion for Minerva, and by Jupiter’s consent 



made bis addresses to her, but without success. He Viieo 
was, however, more fortunate in bis suit to Venus; | 
who, after marriage, chose Mars for her gallant ; when 
Vulcan exposed them to the ridicule of the other gods, 
by taking them in a net. 

VULGATE, a very ancient Latin translation of the 
Bible, and the only one acknowledged by the church of 
Rome to be authentic. See Bible. 

VULNERARY, in Medicine, an epithet formerly 
given to remedies supposed to possess virtues for the 
cure of wounds and ulcers. 

VULTUR, a genus of birds belonging to the order 
of Accipitres. See Ornithology Index. 

VULVA. See Anatomy, N® 132. 

UVULA. See Anatomy, N® 102. 

UZ, or Utz, the country and place of residence of 
Job. In the genealogy of the patriarchs there are three 
persons called C/j8, either of which might give this di- 
strict its name. The first was the grandson of Sem, hy 
bis son Aram (Gen. xxii. 23.), who, according to Jose- 
phus, occupied the Trachonitis, and Damascus, to the 
north of Palestine : but Job was among the sons of the 
East. Another U25 was the son of Nahor, Abraham’s 
brother (Gen. x. 21.), who appears to have removed, 
after passing the Euphrates, from Haran of Mesopota- 
mia to Arabia Deserta. 7 'lie third U% was a Horite, 
from Mount Seir (Gen. xxxvi. 28.), and thus not of 
Eber’s posterity. Now the question is, from which of 
these Job’s country, Uz, took its name : Not from the 
first, as is already shown; nor from the second, because 
his country is always called Seir, or Edom, never 
and then called a south, not an east, country, in Scrip- 
ture. It therefore remains, that we look for the coun- 
try and place of residence of Job in Arabia Deserta; 
for which there were very probable reasons. The plun- 
derers of Job are called Chaldeans and Saheans, next 
neighbours to him. These Saheans came not from A- 
rabia Felix, but from a nearer Sabe in Arabia De^rta 
(Ptolemy) ; and bis friends, except Elipbaz the The- 
manite, were of Arabia Deserta. 

UZBECK Tartar y. See Tartart. 



W. 



or w, is the 21st letter of our alphabet ; and i 
9 composed, as its name implies, of two v’s. I 
was not in use among the Hebrews, Greeks, or Romans 
but chiefly peculiar to the northern nations, the Teu 
tone^ Saxons, Britons, &c. But still it is not used b 
the rrench, Italians, Spaniards, or Portuguese, excep 
in proper names, and other terms borrowed from Ian 
guages in winch it is originally used, and even then iti 
sounded like the single v. This letter is of an ambigu 
ous na ure ; being a consonant at the beginning o 
words, and a vowel at the end. It may stand before al 
the vowels except e/; as water, wedge, winter, wonder 
It may aUo follow the vowels a, e, 0, and unites will 
them into a kind of double vowel, or diphthong ; as ii 



saw, few, cow, &c. It also goes before r, and follo^ 
s and th ; as in wrath, swear, thwart : it goes befo^ ^ 
also, though in reality it is sounded after it ; as intvics, 
what, &c. In some words it is obscure, as in shadoO!, 
widow, &c. . i r 

WA AG, a river of Hungary, which rises in the 
pathian mountains, and falls into the Danube opposi « 
to the island of Schut. , 1 • „ 

WAAL, a river of the United Netherlands being 
one of the branches of the Rhine, which runs from eas 
to west, through Guelderiand ; pa.ssing by ’ 

Tiel, Bommel, and Gorcum ; and, uniting wi > 
Maes, falls into the German sea below the Brid. 
WACHENDORFIA, a genus of plants of the cia*^ 
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Wachcn- trlandrla ; and arranged in the natural method under 
dorfia the 6th order, Ensatce* See Botany Index, 

^ ? VVADD, or Wadding, is a stopple of paper, hay, 
L- . straw, or the like, forced into a gun upon the powder, 

to keep it close in the chamber } or to put up close to 
the shot, to keep it from rolling out. 

WADSET, in Scots Law, See Law, N® clxlx. i. 

WAFERS, or Sealing IFafers, are made thus : 
Take very fine flour, mix it with glair of eggs, isinglass, 
and a little yeast ; mingle the materials j beat them well 
together j spread the batter, being made thin with gum> 
water, on even tin plates, and dry them in a stove 5 then 
cut them out for use. 

You may make them of what colour you please, by 
tinging the paste with brasH or vermilion for red j in- 
digo or verditer, &C. for blue j saflron, turmeric, or 
gamboge, &c. for yellow. 

WAGER of Law, See {irager of') Law. 

JFager of Battel, See (jragcr of') Battel. 

WAGGON, a wheel-carriage, of which there arc 
various forms, accommodated to the difierent uses they 
are intended for. The common waggon consists of the 
shafts or rods, being the two pieces which the hind horse 
bears up \ the welds \ the slotes, or cross pieces, which 
hold the shafts together *, the bolster, being that part 
on which the fore-wheels and the axle-tree turn in 
wheeling the waggon across the road j the chest or body 
of the waggon, having the staves or rails flxed there- 
on *, the bales, or hoops which compose the top \ the tilt, 
the place covered with cloth, at the end of the waggon. 
See Mechanics, Sect. iv. 

WAGTAIL. See Motacilla, Ornithology 
Index, 

WAIFS, Bona Wav i at a, are goods stolen, and 
waived or thrown away by the thief in his flight, fur fear 
of being apprehended. These are given to the king by 
the law, as a punishment upon the owner for not him- 
self pursuing the felon, and taking away his goods from 
him. And therefore if the party robbed do his dili- 
gence immediately to follow and apprehend the thief 
(which is called making fresh suii)^ or do convict him 
afterwards, or procure evidence to convict him, he shall 
have his goods again. Waived goods do also not be- 
long to the king till seized by somebody for his use j for 
if tire party robbed can seize them fii*st, though at the 
distance of 20 years, the king shall never have them. 
If the goods are hid by the thief, or left anywhere by 
him, so that he had them not about him when he fled, 
and therefore did not throw them away in his flight j 
these also are not bona waviata^ but the owner may 
have them again when he pleases. The goods of a fo- 
reign merchant, though stolen and thrown away in flight, 
•hall never be waifs : the reason whereof may be, not 
only for the encouragement of trade, but al.*;o because 
there is no wilful default in the foreign merchant's not 
pursuing tire thief, he being generally a stranger to our 
lews, our usages, and our language. 

WAIGATS straits, situated between Nova Zem- 
bla and Russia, through which the Dutch sailed to the 
north, as high as 75®, in order to discover a north-east 
passage to China and the East Indies. 

WAINSCOT, in building, the timber-work that 
serves to line the walls of a room, being usually made 
in pannels, and painted, to serve instead of hangings. 
WAIVE, in LaWf a woman that is put out of tfic 



protection of the law. She is called waive, as being M’uirc, 
forsaken of the law 5 and not an outlaw as a man is 5 by Wake, 
reason women cannot be of the decenna, and are not 
sworn in leets to the king, nor to the law, as men are j 
who are therefore within the law ; whereas women are 
not, and so cannot be outlawed, since they never were 
witiiin it. 

WAKE, the print or track impressed by the course 
of a ship on the surface of the water. It is formed by 
the re-union of the body of water which was separated 
by the ship's bottom whilst moving through it j and 
may be seen to a considerable distance behind the stern, 
as smoother than the rest of the sea. Hence it is usual- 
ly observed by the compass, to discover the angle of 
lee- way. 

A ship is said to be in the wake of another when she 
follows her on the same track, or a line supposed to be 
formed on the continuation of her keel. 

Two distant objects observed at sea are called in the 
wake of each other, when the view of the farthest is 
intercepted by the nearest so that the observer’s eye 
and the two objects are all placed upon the same right 
line. 

Wake is the eve feast of the dedication of churches, 
which is kept with feasting and rural diversions. 

Mr Whitaker, in his History of Manchester, has 
given a pailicular account of the origin of wakes and 
fairs. He observes,' that every church at its consecra- 
tion received the name of some particular saint j this 
custom was practised among the Roman Britons, and 
continued among the Saxons j and in the council of 
Cealchythe, in 816, the name of the denominating 
saint was expressly required to be inscribed on the al- 
tars, and also on the walls of the church, or a tablet 
within it. The feast of this saint became of course the 
festival of the church. Thus Christian festivals were 
substituted in the room of the idolatrous anniversaries 
of heathenism : accordingly, at the first introduction of 
Christianity among the Jutes of Kent, Pope Gregory 
the Great advised, what had been previously done among 
the Britons, viz. Christian festivals to be instituted in 
the room of the idolatrous, and the suAfering day of the 
martyr whose relics were reposited in the church, or 
the day on which the building was actually dedicated, 
to be the established feast of the parish. Both were ap- 
pointed and observed j and they were clearly distinguish- 
ed at first among the Saxons, as appears from the laws 
of the Confessor, where the dies dedications, or dedicatio, 
is repeatedly discriminated from the propria festwitas 
sancti, or celebi'atio sancti, 'IHiey remained equally dis- 
tinct to the Reformation*, the dedication-day in 1536 
being ordered for the future to be kept on the first 
Sunday in October, and the festival of the patron saint 
to be celebrated no longer. The latter was, by way of 
pre-eminence, denominated the church's fioliday, or its 
peculiar festival •, and while this remains in many pa- 
rishes at present, the other is so utterly annihilated in all, 
tliat Bishop Kcnnet (says Mr Whitaker) knew nothing 
of its distinct existence, and has attributed to the day of 
dedication nvhat is true only concerning the saint's day. 

Thus instituted at first, the day of the tutelar saint was 
’observed, most probably by the Britons, and certainly 
by the Saxons, with great devotion. And the evening 
before every saint’s day, in the Saxon Jewish method of 
leckooing the hours, being an -actual hour of the day, 

4 E 2 aid 
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^' ake. and therefore like that appropriated to the duties of 
public religion, as they reckoned Sunday from the first 
to commence at the sunset of Saturday j the evening 
preceding the cinuch's holiday would be observed with 
all^the devotion of the festival. The people actually re* 
paired to the church, and joined in the services ofitj and 
they thus spent the evening ol their greater festivities in 
the monasteries of the North, as early as the conclusion 
of the seventh century. 

These services were naturally denominated from their 
late hours wacan or wakes^ and vigikt or eves. That 
of the anniversHi'y at RIppon, as early as the commence* 
ipent of the eighth century, is expressly denonraated 
• yigil. But that ot the churches holiday was named 
cjjricwacan^ or church-wake, the cburch-vigii,or church 
eve. And it was this eommencement of both with a 
wake, which has now caused the days to be generally 
pieceded with vigils, and the church*boliday particular* 
ly to be denominated the church-wake. So religiously 
was the eve and festival of the patron saint observed for 
many ages by the Saxons, even as late as the reign of 
l.dgar, the Ibrmer being spent in the church, and 
emp oyed in prayer. And the wakes, and all the other 
iioWays in the year, were put upon the same footing 
with the Octaves of Christmas, Easter, and of Pente- 
cost. When Gregory recommended the festival of the 
patron saint, he advised the people to erect booths of 
branches about the church 011 the day of the festival, 
and to feast and be merry in them with innocenee. Ac 
cordingly, in every parish, on the returning anniversary 
ol the saint, little pavilions were constructed of boughs, 
and the people indulged in them to ImspitaUtv and 
imrUi. Ibe feasting of the saint’s day» however, was 



] 



W A L 



the same custom to be common in Europe. And as tbe 
festival was observed on a feria or holyday, it satonilij g 
assumed to itself, and ms naturally communicated to tlie 
mart, the appellation of feria or fair. Indeed several 
our most ancient fairs appear to have been usually held, 
and have been continued to our time, on the original 
church-holydays of the places : besides, it is observable, 
tliat fairs were generally kept in church-wda, and 
even in tiie churches, and also on Sundays, till tlie inde- 
cency and scandal were so great as to need reformation. 

Wahe-RoBiw. See Arum, Botany Index. 

WALACHIA, a province of Turk^ in Europe,, 
bounded on the north by Moldavia and Transylvania ) 
on the east and south by the river Danube, and on the 
west by Transylvania. It is 22^ miles in length, and 
1 25 in breadth j and was ceded to the Turks by (be 
treaty of Belgrade, in 1739. It abounds in good bones 
and cattle ; and there are mines of several kinds. The 
soil is so fertile, that it is capable of producing any 
thing \ and there are good pastures, with wine, oil, tod 
all manner of European fruits. The inhabiUnto are 
chiefly of the Greek church. 

WALCHEREN, an island of the Low Countries, 
and one of the principal of those of Zealand ; separated 
from Dutch Flanders by the mouth of the Scheldt, it 
is about nine miles in length, and eight in breadth *, 
and though it lies low, has good arable and pasture land. 
The cliief town of this island and the whole provioee is 
Miildleburgh* But the principal sea port is Flosbing, 
which is strongly fortified. Walcherea was taken by 
the British forces in August 18095 bat it soon after 
was abandoned, tlie troops having sufi*ered severely by 
sickness. 

WALDEN, a town of Essex, commonly called Saf- 

rrr^ti . '.y __ «n#( twm 



— ^ uuwever, was 

V f® *•**" WALDEN, » tewn of E.sei, commonly etllcd Stf- 

/rott frafden, with a market on SntnrAiy*- »”'* 

crowino "•‘rodnee drinking. The 'fairs on Midlent Saturday for horse., and Norember irt 

Se vioU till thrf“'!®® *™r"“ stained the service of for cows. It u remarkable for the plenty of ssfioo 

tbe vigil till the festivity of It was converted, as it now . — - r ^ 

scandaliMd the Puritans of the hist century, and num- 
bers of the wakes were disused entirely, especially in 
the east and some western parts of England } but they 
are commonly oUerved in the north, and in the midland 
counties. 

This custom of celebrity in the aeigbbonrhood of (he 
church, on the days of particular saints, was introduced 
into Enghmd from ibe continent, and must have been 
famiUar equally to (he Brians and Saxons } being ob- 
served among the churches of Asia in the sixth century, 
and by th«e of the west of Europe in the seventh! 

And equally m Asia and Europe, on the continent and 
n the islands, those ctitbmies were the causes of those 
mmereial marts which we denominate Jitira. The 
^ople resorted in crowds to the festival, and a consider- 
T^ SZeT T" theiremerteinment. 

iuntiT^ ■"»“.««* “‘O liwie traders of the 

Uie m?nv naTr ®®*'' ‘''«r "are* ; and thus, among 
.rth?cLreh V • in the neighbourhood 

ol'iliAVsivs. * * arJouH booths were erected Iw tbe sale 

Ml uiaerent commodities Tr. 1 »r»iciivc lucy were vhucu - -a . 

with populous districts, the resort^f defence j upon which Philip drove them into , 

wakes -would be great, and the 4* ® Savoy, and England. The crusade against them 

numerous i and this resort and traders • to have consisted of 500,000 men, who wore tbcircK^ 

— Rasil*expressly mentions the m constitute a on their breasts, to distinguish themselves from 
of tradere at these festival in Ask ^vent to the Holy Land, and wore them on their shouldei^ 

" C^sory notes WALES, a country situated in the soutfi-nest p«‘ 



for cows. XL IS remariviiuic rvi luc -r- — 

that grows about it. This town was kcorporated by 
Edward VI. and is governed by a mayor and 24 aider- 
men. It is 27 miles north- west-by-nortb of Chelms- 
ford, and 43 north-east of London. E- Long. 0. 20. 
N. Lat. 52. 4. 

WALDENSES. See Waldo. . 

WALDO, a merehant of Lyons in the 
the i2tli century, who applying himself to tbe stady ol 
the Scriptures, and finding no warrant there for seven 
of the Romish doctrines, particularly that of transub- 
stantintion, publicly opposed them. His follower, 
from him were called fFaldenses, being chased from 
Lyons, spread over Dauphind^ and Provence 5 npoa 
which Philip II. is said to have razed 300 gentlcmW® 
Beats, and destroyed several walled towns to stop tw*r 
^owtli : hut tbiBj instead of suppressing, spread them 
over a great part of Europe. The articles ot t ei 
faith, which they drew up and dedicated ^® *®® 
of France, agreed in most points with those of the 
sent Protestants. In the year 1200, those of them w 
dwelt in the province of Albigeois in Languedoc, ro 
whence they were called AlbigenseSy stood ug»o t 
dfff>nr#> : nnnri Philiti firnvp them into Bohem*®* 
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Wale*, of Britain, into wlilch the ancient Britons retired from 
■ ■ V*" * the persecution of the Saxons. Anciently it was of 
greater extent than it is at present, and comprehended 
all the country beyond the Severn j that is, besides the 
12 counties included in it at present, those of Hereford- 
shire and Monmouthshire, which now are reckoned a 
part of England, were then inhabited by three different 
tribes of the Britons, namely the Silures, the Dimetse, 
and the Ordovices. The Romans were never able to 
subdue them, till the reign of Vespasian, when they 
were reduced by Julius Frontinos, who placed garrisons 
in their country to keep them in awe. Though the 
Saxons made themselves masters of all England, they 
never could get possession of Wales, except the counties 
of Monmouthshire and Herefordshire, formerly ^part of 
Wales. About the year 870, Roderic king of Wales 
divided it among his three sons; and the nameo of these 
divisions were, /)ewie/«7, or South-Wales; Povesta^ov 
Powis-Land ; and Venedotia^ or North Wales, Another 
division is mentioned afterwards in the records, viz. 
North Wales, South Wales, and West Wales j the last 
comprehending the counties of Monmouth and Here- 
ford. The country derived the name of W iles^ and the 
inhabitants that of Welsh^ from the Saxons, who by 
those terms denote a country and people to which they 
are strangers ; for the Welsh, in their own language, 
call their country Cymry^ and their language Cymracg, 
They continued under their own princes and laws from 
the above-mentioned period, and were never entirely 
subjected to the crown of England till the reign 
Edward I. when Llewcllin ap Gryffith, prince of 
Wales, lost both bis life and dominions. Edward, the 
better to secure his conquest, and to reconcile the Welsh 
to a foreign yoke, sent bis queen to lie in at Caernarvon, 
where she was delivered of a prince ; to whom the 
Welsh, on that account, the more readily submitted. 
Ever since that time, the eldest sons of the kings of 
England have commonly been created princes of 
Wales, and as such enjoy certain revenues from that 
country. 

As to the character of the Welsh, they are said to 
be a brave hospitable people ; and though very jealous 
of affronts, passionate, and hasty, yet are easily recon- 
ciled. The common people look with a suspicious eye 
on strangers, and bear a hereditary grudge to the Eng- 
lish nation, by whom their ancestors were expelled from 
the finest parts of the island. The gentlemen are apt 
to value themselves upon the antiquity of their families ; 
and with some reason, as they can generally trace them 
much higher than the inhabitants of most other coun- 
tries. 

All the better sort, both in town and country, can 
speak English, especially in the counties bordering upon 
England. The common people, in general, only speak 
their own language, which is the ancient British ; and 
not only differs entirely from the English, but has very 
little affinity with any of the western tongues, unless 
we should except the Gaelic, Erse, or Irish. It is said 
to be a dialect of the ancient Celtic, and in many re* 
spects to resemble the Hebrew. Most of the clergy are 
natives of the country, and understand English so well, 
that they could exercise their finctions in any part of 
Britain. The public worship, however, is as often per- 
formed in Welsh as in English, excepting in the towns, 
where the latter is the prevailing language. According 



to the returns in 1811, the population of Wales was Wnl«s 
611,788. . . J* 

The country, though mountainous, especially in 
North Wales, is far from being barren or unfruitful ; ’ 

the hills, besides the metals and minerals they contain, 
feeding vast herds of small black cattle, deer, sheep, 
and goats, and their valleys abounding in com, as their 
seas and rivers do in fish. Here are also wood, coal, 
and turf, for fuel, in abundance. 

Wales is bounded on all sides by the sea and the 
Severn ; except on the east, where it joins to the coun- 
ties of Chester, Salop, Hereford, and Monmouth. Its 
length, from the southernmost part of Glamorganshire 
to the extremity of Flintshire north, is computed at 
about 113 miles; and Its greatest breadth, from the 
river Wye cast to St David's in Pembrokeshire west, is 
nearly of the same dimensions, being about 90 miles. 

After the conquest of Wales by Edward 1. very ma- 
terial alterations were made in their laws, so as to reduce 
them nearer to the English standard, especially in the 
forms of their judicial proceedings : but they still retain- 
ed very much of their original polity, particularly their 
rule of inheritance, viz. that their lands were divided 
equally among all the issue male, and did not descend to 
the eldest sun alone. By other subsequent statutes their 
provincial immunities were still farther abridged : but 
the finishing stroke to their dependency was given by 
the statute 27 Hen. VIII. c. 26. which al the same time 
gave the utmost advancement to their civil prosperity, 
by admitting them to a thorough communication of laws 
with the subjects of England. — ^Tbus were this brave 
people gradually conquered into the enjoyment of true 
liberty ; being insensibly put upon the same footing, 
and made fellow*citizens, with their conquerors. 

It is enacted by the 27 Hen. VIIT. 1, That the do- 
minions of Wales shall be forever united to the kingdom 
of England. 2. That all Welshmen born slmil have tbe 
same liberties as other king's subjects. 3. Tbatlands- 
in Wales shall be inheritable according to the English 
tenures and rules of descent. 4. That the laws of Eng- 
land, and no other, shall be used in Wales; besides ma- 
ny other regulations of tbe police of this principality. 

And the 34 and 35 Hen. VIII, c. 26. confirms the same, 
adds farther regulations, divides it into 1 2 shires, and 
in short, reduces it to the same order in which it stands 
at this day ; differing from the kingdom of England in 
only a few particulars, and those too of the nature of 
privileges (such as having courts within itself, indepen- 
dent of the process of Westminster-ball), and some other 
immaterial peculiarities, hardly more than are to be 
found in many counties of England itself. 

New Wales, See New Britain, 

New South Wales, See New Holland. 

Prince of Wales, See Boyal Family, 

Walking Leaf an insect. See Mantis Sycifolia, 
Entomolgy Index. 

WALL, in Architecture^ tbe principal part of a 
building, as serving both to inclose it, and to support 
the roof, floors, &c. — Walls are distinguished into va- 
rious kinds, from the matter whereof they consist ; as 
plaster or mud walls, brick walls, stone walls, flint 
or boulder walls, and boarded walls. See Archi- 
tecture-. 

Cob ox Mud W 4LL. In those parts of England where, 
stone is scarce, it is usual to make walls and bouses of 

mud, 
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mud, or, as It IS called in Devonshire, r«,J ; wMcli is a This speech was so highly applauded, <hat jo,osoco- «iu 
coniposuion of earlh and straw, we up somewhat like p:es of it were sold Id one day. In i642,*he-l*as one W* 

rr,Y;n rT V*- of *‘>0 commissioners appointed by the parliament toW^ 

s making, after being raised to a certain-height, it is al- present their propositions of pcaii to the king at Or- 
lowed tunc to pitch or settle before the work is resumed, ford. In 1643, he was deeply engaged in a design to 
Some value tliemselves on their skill m bu.ldmg with reduce the city of London and the Tower to the sefvlee 
tills composition ; the price, when materials are found, is of the king ; for which he was tried and condemned, 
generally in Devonshire 3s. per perch of 1 6{ feet ; but together-witli Mr Tomkins bis brother-in-law, and Mr 
a stone toundation costs more. Houses built with this, Challoner. 'The two latter suffered death ; but Mr 
being covered with thatch, are very dry and warm ; a Waller obtained a reprieve : be was, however, sen- 
dob wall, if m a good situation, prill last 50 or 60 years fenced to suffer a year’s imprisonment, and to pay a fine 
Ik*" f"! * j ®wD, they are used as manure, of io,oool. After this, he became particularly attached 
Wi'r rebuild with. to Oliver Cromwell, Upon whom be wrote a very band- 

, ILLIAST, a gallant general of some panegyric. He also wrote a noble poem on the 

the Scots, who endeavoured to rescue his country from death of that great man. 

1 cfi prisoner, lie was un- At the Bestoration, he was treated with great civility 

justly tried by the English laws condemned, and exe- by Charles II. who always made him one of the party 

LAND ° *3*^4* Scot- in bis diversions at the duke of Buckingham’s and other 

\3t7AT T trr placos, Hc WFotc a panpgvric upon his majesty’s re- 

■WATTFT? F * « . fUrn 5 which being thought to fall much short of that be 

wow fl e n n English poet, had before written on Oliver Cromwell, the king one 

was he son of Robert Waller, Esq. of Agmondeaham % asked him in raillery, « How is it, Waller, that 

Mam you wrote a better encomium on Cromwell than on 

Snf much in the be- me ?” “ May it please Vour majesty,” answered he, 

and! Klf Ak *6055 we poets generally succeed best in fiction.” He sat in 

of I1U Pit m the care several parliaments after the Restoration, and continued 

JrhZ u L T who sent him to Etott In the full vigour of bis genius to the end of his life, 

rnmhrl/trrp R^iog’s College In his natural vivacity bearing him up, and making his 

I • ® assiduous ill Company agreeable to the last. He died of a dropsy in 

waQ rlincpn ^687, and was interred in the churchyard of Beacons- 

and Pf King James I. £eld; where a monument is erected to his memory. Mr 

evpm*«<P Ii;e 1 gw*»ndesham. He began to W’^allei* has been honoored as the most elegant and har« 

annenn from 1 ‘ l * y®*** ^623 5 as Aionio'us versifier ef his time, and a great refiner of the 

r MnTnrTn? I majesty English language. The best edition of his works, con- 

lhcre^Prlnrp*^rr^T^^^ ^ Awdero j” for taining poems, speeches, letters, &c. is that published 

d ke to hT L ' from Spain that year, in quarto by^Mr Fenton, to 1730. 

M • w!lW’l a It was not, however, AVALLIS, Dr John, a celebrated mathematician, 

much oorn«jinn'''^M *1 oT" his "poetry, that so '?\’as educated at Cambridge j where he became fellow 

tiiLr i,in, , '■« vacateJ his fvlloiv^blp. In 1640, he received 

court °t Ts not »"<> l>«an,e chaplain lo the lady Vere. 

iirst ladv • hiir Iip ^ time he married his While he lived in this family, he cultivated the art of 

when he berran In ^ deciphering 5 and it is said that the elector of Branden- 

ivis a fictlfimis n ^ f ^chatissa, which burgh, for whom he explaiiled several letters written m 

lunhtcr u hr« f T ■* ^ I'i™ » gold chain and medal. In 1643 I-' 

the earl of'SundcH n I **’ aft^'wards wife to published, “ Truth tried; orAniiiiailversionsonlheLord 

enreseed b^all W o^i'l * "r k”J'' Brooke’e’ treatise, called TAe Nature of Truth, &c.” 

fiterture nlVl ""5 **”* P®'*'® The next year he was chosen one of the scribes orse- 

Lord Falkland^ Mr rrn-”^ ’* ''■‘'‘aries ti the assembly ofdivines at Westminster. Dt 

men vvere reml!!-^ C^ll.ngwor h, and other eminent Peter Turner, Savillan professor of geometiy in Oxfor , 

monilesham in the norf * Ag- being ejected by the parliament-visitors in 1649, M' 

An intermission of^n ji""®” met in April i6,jo. Wallis was appointed to succeed him in that place. In 

tion InT i sed i»To ^ having d.spsted the na- 1 653 he published at Oxford a Grammar of the Eng- 
cour\ "^LTZuld hi s^ T""' “’k I-l> Tongue in Latin. In 1655 he entered the lot. 

ever tirkinj^le t„ a k Hobbes ; and their controversy la.sted a enn- 

or.c of the first who condemn* .T h"*'** ^ sidcrable time. In 1657 the Doctor published his M*' 

He showed hiLseir in otnos t-^ preceding measures, theniatical Works. Upon the death of Dr Langbaine, 
a speech in the house on this ° '* and made he was chosen custos archlvorum of the university, h ■ 
mav oaibee' l" ^ »«->^>on 5 from which we ter the Restoration he met with oreat re.spect, the king 



suciti, wiirrc a mDiiumcni. is vrecieu lu uis iuciuuj;. 
Wallei* has been honoured as the most elegant and liar* 
Aionio'us versifier ef his time, and a great refiner of the 
English language. The best edition of his works, con- 
taining poems, speeches, letters, &c. is that published 
in quarto by 'Mr Fenton, to 1730. 

WALLIS, Dr John, a celebrated mathematician, 
i\as educated at Cambridge} where he became fellow 
6f Queen’s college, and c-ontinued so till, by his mar- 
liage, he vacated his fellowship. In 1645, he received 
holy orders, and became chaplain to the lady 
While he lived in this family, he Cultivated the art of 
deciphering } and it is said that the elector of Branden- 
burgli, for whom he explained several letters wrilteo m 
ciphers, sent him a gold chain and medal. In 1643 he 

publlished, ** Truth tried} orAnimadversionson theLord 

Brooke’s treatise, called T/ie Nature of Trut/i^ 

The next year he was chosen one of the scribes or w- 
Cretarles to the assembly of divines at Westminster. Dr 



Peter Turner, Savilian professor of geometiy in 0 
being ejected by the parIiament-vIsItoi*s in 164 

_• -1 1-:.^ nl-ji 



'yith Mr Hobbes} and their controversy lasted a con- 

ore of the first who condemn*^.? ^ siderable time. In 1657 Doctor published bis Mn* 

He showed himself in measures, thematical Works. Upon the death of Dr Langbaine, 

a speech In the house on this ° made he was chosen custos archlvorum of the university. A - 

may gather ale'oLn 7'"?'’ "* K«toration he met with great re.spect, the king 

vernment } wherein however h 5 P^jnciphs in go- himself entertaining a favourable opinion of him on ac- 
variable and inersUnr He n. P™""* ’'"y ^®>-vice,s he bad done both to his roy.l 

the-long parliament which met father and himself. He was therefore confirmed in i« 

a.id was chosen to impeach Judge CrawUv' lj’e 7 .'"£ "S 



and was chosen to impeach Judee ojlpwing, places, admitted one of the kii 



:u uiic oi ioe King s — . • 

one of the divines empowered to re vie 

ommon prayer. He complied with 
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•Wallis terras of the act of uniformity, and continued a steady ford. The eminent service he was thought to have Walpole 

11 conformist till his death. He was one of the first mem- done the crown, by the vigorous prosecution of those ’ « 

Waliwlc. bers of the Royal Society, and corresponded with many ministers who were deemed the chief instruments of the 

learned men. In 1697, the curators of the university peace, was soon rewarded by the extraordinary pro- 

press at Oxford thought it for the honour of the univer- motions to the offices of first commissioner of the trea- 

sity to collect the mathematical works of the Doctor, sury, and chancellor and under treasurer of the exche-- 

which had been printed separately, some in Latin, some quer. 

in English, and published them all together in the Latin In two years time he resigned all his offices, on ac-‘ 
tongue, in three vols, folio. He died in 1703. He count of a misunderstanding which took place between^ 

speaks of himself thus : “ It hath been my endeavour him and the rest of the ministry about certain supplies 

all along to act by moderate principles, being willing, demanded for the support of his majesty’s German do- 

whatever side was uppermost, to promote any good de- minions. On the day of his resignation he brought in 

sign for the true interest of religion, of learning, and the famous sinking-fund^ bill, which he presented as, a 

of the public good.” Besides the works above men- country gentleman, saying, that he hoped it would not 
(ioned, he published many others. fare the worse for having two fathers j and that bis 

WALLOONS, a name for the inhabitants of a successor Mr Stanhope would bring it to perfection, 
considerable part of the Netherlands, viz Artois, Hai- His calling himself the father of a project, which hath 

nault, Naum, Luxeraburgh, and part of Flanders and since been so often employed to other purposes than' 
Brabant. . were at first declared, gave his enemies frequent oppor- 



WALNUT-tree. See Juglans, Botany Index. 
WALPOLE, Sir Robert, earl of Orford, was 
born at Houghton in Norfolk, September 6th, 1674, 
and educated on the foundation at Eton school. Thence 
he was elected to King’s College in Cambridge j but, 
succeeding to the family estate by the death of his elder 
brother, he resigned his fellowship. In 1700, he was 
chosen member of parliament for King’s Lynn, and re- 
presented tliat borough in several succeeding parlia- 
ments. In 1705, he was nominated one of the council, 
to Prince George of Denmark, lord high admiral of 
England j in 1707, appointed secretary at war j and, 
in 1709, treasurer of the navy. In 1710, upon the 
change of the ministry, he was removed from all his 
posts, and held no place afterwards during the queen’s 
reign. In 1711 he was expelled from the house of 
commons for what they called notorious corruption in 
his office as secretary at war. The borough of Lynn, 
however, re-elected him ; and, though the -house de- 
clared the election void, yet they persisted in the choice^ 
In the well-known debate relating to Steele for publish- 
ing the Crisis, he greatly distinguished himself in be- 
half of liberty, and added to the popularity- he bad be- 
fore acquired. 

On the death of the queen, a revolution of politics 
took place, and the Whig party prevailed both at court 
and in the senate. Walpole had before recommended 
himself to the house of Hanover by his zeal for its 
cause, when the commons considered the state of the 
nation with regard to the Protestant succession: and 
he had now the honour to procure the assurance of the 
house to the new king (which attended the address of 
condolence and congratulation), ” That the commons 
would make good all parliamentary funds.” It is there- 
fore not to be wondered at, that bis promotion soon 
took place after the king’s arrival \ and that in a few' 
days he was appointed receiver and paymaster- general 
of all the guards and garrisons, and of all other the 
land forces in Great Britain, paymaster of the royah 
hospital at Chelsea, and likewise a privy counsellor. 
On the opening of a new parliament, a committee of 
secrecy was chosen to inquire into the conduct of the* 
late ministry, of which Walpole was appointed chair- 
man j and, by his management, articles of impeach- 
ment were read against the earl of Oxford, Lord Bo- 
lingbroke, the duke of Ormond, and the earl of Straf- 
2 



tunlty for satire and ridicule ; and it hath been sarcasti- 
cally observed, that the father of this fund appeared in 
a very bad light when viewed in the capacity of a nurse. 
In the next session of parliament, Walpole opposed the 
ministry in every thing j and even Wyndham or Ship- 
pen did not exceed him in patriotism. Upon a motion 
in the house for continuing the army, he made a speech 
of above an hour long, and displayed the danger of a 
standing army in a free country, with all the powers of 
eloquence. Early in 1720 the rigour of the patriot 
began to soften, and the complaisance of the courtier 
to appear } and he was again appointed paymaster of' 
the forces, and several of his friends were found soon 
after in the list of promotions. No doubt now remain- 
ed of bis entire conversion to court measures ^ for be- 
fore the end of the year, we find him pleading as strong-' 
ly for the forces required by the war-office as* he had' 
before declaimed against thenr, even though at this' 
time the same pretences for keeping them on foot did 
not exist. 

It was not long before he acquired full ministerial* 
power, being appointed first lord commissioner of the 
treasury^ and chancellor of the exchequer j and, when' 
the king'went abroad in 1723, he was nominated one' 
of the lords justices for the administration of govern- 
ment, and was sworn sole secretary of state. • About' 
this time he received another distinguished mark of the 
royal favour j bis eldest son then on his travels being- 
created a peer, by the title of Baron Walpole of Wal- 
pole. In 1725 he was made knight of the Bath, and 
the year after knight of the Garter. The measures of 
his administration, during the long time he remained' 
prime or Tather sole minister, have been often canvassed' 
with all the severity of critical inquiry. It is difficult 
to discern the truth througlr the exaggerations and mis- 
representations of party. He has indeed been accused- 
of employing the sinking fond for the purposes of cor- 
ruption, of which it was long the fashion to call him 
the father } but the. man who reflects on the transactions 
of Charles II. and his infamous cabal, will acquit him 
of the latter part of this charge. He was an enemy to 
war, and the friend of commerce ; and because he did 
not resent some petty insults of the court of Spain so 
suddenly as the. fiery part of the nation thought he* 
should have done, a formidable opposition was formed 
against him in the house, which had influence cnouglr 

to 
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Wa 1 {K>Ie. to employ ip its cause almost all the Tvk of the nation, 
'—"v— ^ Pulteney and Pitt were the great leaders of the party 
in the house of commons ; while Bolingbroke and Pope 
and Johnson, and almost every man of genius, exerted 
themselves without doors to enlighten, by pamphlets in 
prose and verse, the minds of the people, and show the 
necessity of a Spanish war. This he strenuously oppos* 
ed, because he knew that the foreign settleincots of that 
power are very remote, and in a climate destructive to 
Englishmen j and that such of them as we might be 
able to take, we could not possibly retain. The oppo- 
sition however prevailed. The nation was indulged in 
a war, of which it surely had no cause to boast of the 
success^ and it is now universally known, that the 
greater part of those who with honest intentions liad, 
either in parliament or out of it, been engaged to run 
'down the minister, lived to repent of their conduct, and 
do justice to the man whom they had so pertinaciously 
vilified. 

In order to encourage commerce and improve the 
revenue, Sir Bobert projected a scheme for an extension 
of the excise, as tlje only means of putting a stop to the 
frauds of merchants and illicit traders. This wasanother 
ground of clamour to the orators within, and the wits 
without, dooi*s j and while the opposition represented it 
as a measure big with public mischief, Swift and Pope 
occasionally alluded to it as au oppression calculated to 
deprive private life of all its comforts. The minister 
was therefore obliged to abandon the scheme 5 but in a 
succeeding administration it was partly carried into exe- 
cution, at the express solicitation of the principal per- 
sons concerned in that article of trade which it was sug- 
gested would be most affected by it j and afterwards the 
most popular minister that ever directed the councils of 
this country declared in full senate, that if a time should 
ever arrive which was likely to render the project fea- 
sible, he would himself recommend an extension of the 
excise laws as a measure of the greatest advantage to 
commerce, to the revenue, and to the general interests 
of the kingdom. ' 

Id 1742 tlie opposition prevailed j and Sir Robert 
being no longer able to carry a majority in the house 
of commons, resigned all bis places, and fled for shelter 
behind the throne. He was soon afterwards created 
.earl of Orford j and the king, in consideration of his 
long and faithful services, granted him a pension of 
4000I. per annum. The remainder of his life he spent 
in tranquillity and retirement, and died, in 1745, in the 
71st year of his age. 

He has been severely, and not unjustly, censured for 
that system of corruption by which he almost avowed 
that he governed the nation ^ but the objects which be 
m view are now acknowledged lo have been in a 
high degree praise-worthy. Johnson, who in the earlier 
part of his life bad joined the other wits in writing 
against his measures, afterwards honoured bis memory 
lor the placability of his temper, and for keeping this 

tifc ‘0 ‘reat with contempt 

ried the nation into an expensive and onjust war. But 
his rancorous prosecution of Atterbury bishop of Ro- 
ehester (see Attemury), by a bill of pains and penal- 
ties, may be considered as something worse than a de- 
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feet : it was a fault for which no apology can be ma3e ; 
because, whether that prelate was innocent or guilty, of H, 
bis guilt no lepl proof ever appeared. In that instance 
the conduct of the minister was the more extraordinary, 
that on other occasions he chose to gain over the disaf- 
fected by mildness and beneficence, even when be bad 
sufficient proofs of their guilt. Of this the following 
anecdote, communicated by Lord North to Dr Johnson, 
is a sufficient proof. Sir Robert having got into his 
bands some treasonable papers of his inveterate enemy 
Siiippen, sent for him, and burnt them before his eyes. 
Some time afterwards, while Shippeo was taking the 
oaths to the government in the bouse of commons, Sic 
Robert, who stood next to him, and knew liis principles 
to be the same as ever, smiled ; upon which Shippeo, 
who had observed him, said “ Egadi, Robin, tbat^ brd- 
ly fair.” 

To whatever objections his miniRtenal conduct may 
be liable, in his private character he is universally al* 
lowed to have had amiable and benevolent qualities. 
That he was a tender parent, a kind master, a bene- 
ficent patron, a firm friend, an agreeable compaoioii, 
arc points that have been seldom disputed ; and so cairn 
and eqnal was bis temper, that Pulteney, his great rival 
and opponent, said, he was sure that Sir Robert Wal- 
pole never felt the bitterest invective against him for 
half an hour. * 

About the end of Queen Anne’s reign, and the be- 
ginning of George I.’s he wrote the following pamph- 
lets. I. The Sovereign’s Answer to the Gloucester- 
shire Address. The Sovereign meant Charles duke of 
Somerset, so nicknamed by the Whigs. 2. Answer to 
the Representation of the House of Lords on the State 
of the Navy, 1 709. 3. The Debts of the Nation staled 
and considered, in four Papers, 1710. 4. The Thirty- 
five Millions accounted for, 1710. 3. A Letter from 

a foreign Minister in England to Monsieur Pettecum, 
1710. 6. Four Letters to a Friend in Scotland upon 

Sacheverell’s Trial j falsely attributed in the General 
Dictionary to Mr Maynwaring. 7. A Short History 
of the Parliament. It is an account of the last ses- 
sion of the queen. 8. The South-Sea Scheme consider- 
ed. 9. A Pamphlet against the Peerage Bill!, * 7 *^ 

10. Hie Report of the Secret Committee, June 

1715- 

WALRUS. See Trichecus, Mammaua Indes. 

WALSH, William, an English critic and poeb 
the son of Joseph Walsh, Esq. of Abberley in Wor- 
cestershire, was born about the year 1660. He 
a geatleman commoner of Wadbam college, Oxford, 
but left the university without taking a degree. 
writings are printed among the works of the Min®f 
Poets, printed in 1749- He was made gentleman 0 
the horse in Queen Anne’s reign ; and died in 17^* 

He was the friend of Mr Dry den and of Mr Pope J the 
former of whom esteemed him the best critic then hvingi 
and Mr Pope has celebrated his character in the tssay 
on Criticism. 

WALSINGHAM, a town of Norfolk, with a mar- 
ket on Fridays, and a fair on Wfait-Mohday, lor horse* 
and pedlars ware ^ it is seated not far from the waj 
ami In former times was famous for its college 0 ca 
nons, and was greatly frequented by pllgiim* 

L-votioos to tlie imasre of tlie Virgin 



to pay thrir devotions to tlie image of tlie V irgin 
at the chapel, where there arc two fine spriogSi 



called 
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^ 1 in'^- Virgin Mary*s wells. Not many years ago there 
h**n.^ were found here by a husbandman, lOO urns full of asfa^, 

■ ' which were supposed to be those which the Romans htU 

ed with the ashes of the dead. It is 22 miles north- 
west of Norwich, and 117 north-north-east of London. 
£. lA)ng. c. 53. N. Lat. 52. 56. 

Walsingham, Thomas^ an English Benedictine 
monk of the monastery of St Alban’s, wlio lired about 
the year 1440. He applied himself to the history and 
antiquity of his country, in quality of historiograplier to 
the king*, and compost the History of iCing Henry VI. 
with other works. 

WalsihghaM, Sir Francis^ minister and secretary of 
state during the reign of Queen Elizabeth, and one of 
the greatest politicians of his time, was descended from 
a noble and ancient family at Chislehurst. After having 
made great progress in his studies at Cambridge, he was 
twice sent ambassador to France, and at his return to 
England was employed in the most important affairs, 
became secretary of state, and was one of the commis- 
sioners for the trial of Mary queen of Scotland. Sir 
Francis was 'undoubtedly one of the most refined politi- 
cians and most penetraring statesman that any age ever 
produced. He had an admirable talent, both in dis- 
covering and managing tlie secret recesses of the heart. 
He had bis spies in most courts in Christendom, and 
allowed them a liberal maintenance ; for it was his 
mazim. That knowledge cannot be bonght too dear. 
In 15^7 the king of Spain haring made vast prepara- 
tions, which surprised, and kept all Europe in suspense, 

, Walsingham employed his utmost endeavours for the 
discovery of that important secret ; and accordingly 
procured intelligence from Madrid, that the king had 
informed his council of his having dispatched an express 
to Rome, with a letter written with his own hand to 
the pope, acquainting him with the true design of bis 
preparations, and beg^ng his blessings upon him; which 
for some reasons he could not disclose till the retnrn of 
the courier. The secret being thus lodged with the 
pope, Walsingham, by means of a Venetian priest, whom 
he retained at Rome as a spy, got a copy of the original 
letter, which was stolen out of the pope’s eabinet by a 
gentleman of the bed chamber, who took the key out 
of the pope’s pocket while he slept After this, by bis 
dexterous management, he caused the Spaniards bills to 
be protested at Genoa, which should liave supplied them 
with money for their extraordinary preparations ; and 



by this means he happily retarded this formidable inva- Walsing- 
sion for a whole year. In short, he spent his whole 
time and faculties in the service of Queen Elizabeth ; H 
on which account her majesty was heard to say, “ That ’ 

in diligence and sagacity be exceeded her expectations.” v.— i-y 
However, after ail his eminent services to liis country, 
this man gave a remarkable proof at his death, which 
happened on the 6th of April 1590, how far he pre- 
ferred the public interest to bis own ; he being so poor, 
that excepting his library, which was a very fine one, 
be had scarcely effects enough to defray the expence of 
bis funeral. His principal woiAs are, 1. Memoirs and 
Tostnictions for the use of Ambassador^, with his Letters 
and Negociations. 2. Political Memoirs. 

WALTHEUIA, a genus of plants in the class mo- 
naddphta, and in the natural system arranged under the 
37th order, Cdlunmiferee, See Botakt Index. 

WALTON, Bryan, bishop of Chester, a learned 
English divine, who gained great reputation by his edi- 
tion of the Polyglot bible, with his Prolegomena in the 
beginning; which is more exact, says Father Simon, 
than any other which had been publiriied on that sub- 
•jeet. He died in 1 661. 

WAMPUM, the money used by the North Ameri- 
can Indians. It is much used in oH their treaties as • 
symbol of friendship. It is made of a shell of a partlca- 
lar species of Venus.. 

WAPENTAKE, is the same with what is called a 
hundred^ especially used in the north counties beyond 
the river Trent. The word seems to be of Danish ori- 
ginal, and to be so called for this reason : W’ben first 
riiis kingdom, or part thereof, was divided into wapen- 
takes, he who was the chief of the wapentake or hun- 
dred, and who is now called a high constable^ as soon as 
be entered upon his office, appeared in a field on a cer- 
tain day on horseback with a pike in his band, and all 
the chief men of the hundred met- him there with their 
lances, and toutdied his pike; which was a sign that 
they were firmly nnited to. each other by the touching 
their weapons. But Sir Thomas Smith says, that an- 
ciently musters were made of the armour and weapons 
of the several inhabitants of every wapentake ; and 
from those that could not find sufficient pledges for 
their good abearing, their weapons were taken away 
and given to others ; from whence he deiives the 
word. 



WAR. 



a 



INTROPUCTION. 

IHvidon of TN treating the subject of war, we may consider it 
the KvhjepL * first in a peHtwai and morel point of view, as one of 
those powerful engines employed by civil governments, 
to bring about some ends which ^y deem benefUial to 
the community over which they preside ; and secondly, 
in a theoretical and practical point of view, as a science 
or an ar#, which the necessities or the fofiies ef mankind 
have rendered an important object of consideration, not 
only to certain rodividoals, but in some measure to so- 
ciety at large. 

VoL. XX. Part II. + 



From the numerous calamities incident to ivar, it Political 

riiQuld be presumed that no wise or jroqd government ®*V«o** 
iji. causes of 

would have recoorscT to means so dangerous and expen- 

rive, till after nil other means of producing the ends 
tiiey have in view had failed of soccen. The ostensible 
objects for which a nation or community engages in a 
war, are nsunlly to prevent or repnl the assaults, en- 
eroacbments, or invasions of its ncaghbours ; to revenge 
some insult or injury which the oonimunky, its allies, 
er dependents, may hnve sustained; to compel some 
other nation or community to reopect what are caRed 
the latv and the ^okil tocUty; or to 
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preserve that due and equable balance of power among 
neighbouring states, %vhicb has of late been considered 
as an essential point in the political economy of civiliz- 
ed nations. We say that these are usually the ostensible 
objects of war 5 for though it will scarcely be denied 
that ambition, avarice, religious bigotry, a desire of 
dominion, and a thirst of military fame, have been the 
real causes of many of those long and bloody wars which 
have desolated the face of nature, and heaped misery 
and wretchedness on millions of human beings, we be- 
lieve few heroes and conquerors, either of ancient or 
modern times, have had the honesty or effrontery to 
avow these as the real motives of their military expedi- 
tions. Yet, if we examine the pages of history, we 
shall scarcely find a war, from the Battle of the Kings 
recorded by the sacred historian, to the present contest 
which has for ly years involved all Europe in confusion 
and bloodshed, And reduced many of its fairest states 
and provinces under the subjection of a single monarch, 
in which one or other of these latter motives has not, 
at least to one party, been a principal inducement. 

Among the political objects of war, we must not 
omit to mention one which, though perhaps less openly 
avowed than any other, has, in monarchical and aristo- 
cratical governments, always formed a material part of 
the state policy 5— we mean the object of preventing 
tumults and commotions among the people, by engaging 
them In a foreign war. It was long ago observed by a 
good judge of human nature ♦, “ that no body can be 
healthful without exercise, neither natural body nor 
politic j” and that “ to a kingdom or a state, a just and 
honourable war is the true exercise.” That politicians 
have often acted on these principles, is certain. On the 
justice of the principles themselves, we presume not to 
decide, though we may safely express a doubt whether 
the remedy be not worse than the disease, and whether 
these popular commotions might not be prevented with 
equal ease, and with more advantage to the nation, by 
employing the populace in such works of improvement 
as may advance the manufactures, commerce, or internal 
comforts of the state.. 

An able and ingenious writer considers a redundance 
of population as one of the chief primary causes of war. 
“ One of its first causes and most powerful impulses, 
was undoubtedly an insufficiency of room and food j 
and, greatly as the circumstances of mankind have 
changed since it first began, the same cause still conti- 
nues to operate, and to produce, though in a smaller 
degree, the same effects. Tlie ambition of princes 
would want instruments of destruction, if the distresses 
of the lower classes did not drive them under their stan- 
dards. A recruiting serjeant always prays for a bad 
harvest, and a want of employment, or, in other words, 
a redundant population This redundance he pro- 
poses to obviate, and thus to counteract one of the prin- 
cipal causes ^ war, by throwing obstacles in the way of 
marriage. Without calling in question the justness of 
his position, we do not see the necessity of the remedy 
which he proposes. We must acknowledge ourselvw 
such friends to the increase of population as to think 

ought to be given to it, in- 
stead of throwing obstacles in its way. There are few 
countries so populous, or so completely cultivated, as to 
render it necessary to plunge them into wars, in order 
to dimmish the number of inhabitants, . which might be 
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abundantly supported, were agriculture encouraged, ani lauodK. 
gluttony repressed. tiog 

Whatever may be the objects for which a nation goes'"”v^ 
to war j whatever the causes which have induced her, ^ . 
to have recourse to such an expedient, we niay venture, 
from history and experience,, to affirm that she will gain 
little solid advantage by the contest. She may drive 
an invading enemy from her dominions, aod pursue 
him to his own \ she may acquire plunder and territory, 
and may raise her name among the neighbouring statea 
by her victories and prowess \ but all these, except the 
Jirsty will scarcely compensate for the blood and treasure 
which she has expended, and for the check given to her 
agriculture, manufactures and commerce, by drawing off 
many of the labouring part of the community to supply 
the fleets and armies of the state. These are the inevi- 
table consequences even of a successful war j and should 
it prove otherwise, th^ calamities and distresses of the 
vanquished may readily he conceived. Even to the 
established government of a state, war, while it appean 
to strengthen their hands and increase their influence, is 
fraught with difficulty and danger. No situation of af- 
fairs is so well calculated to show the abilities or insuffi- 
ciency of a cabinet as this, and melancholy is the faU 
of that nation whose administration is then conducted 
by a weak, inexperienced, or profligate ministry ; but 
be they ever so able or so upright, still the want of sw!- 
cess, or a reverse of fortune, will lower them in th« 
opinion of the people, and will compel them at last to 
conclude a disadvantageous, perhaps a dishonourabk 
peace, or quit their posts and leave the task to a mon 
popular or successful administration. 

The evils of war do not terminate on the return of 
peace. Many of the burdens which it had imposed 00 
the people must still continue, to discharge the debt 
contracted by the state ; while the sudden disbandingol 
the fleets and armies pours into the community numben 
of idle and dissipated men, averse to labour, and acciw* 
tomed to scenes of confusion, slaughter and rapine. At 
no time are robberies, murders, or seditions, so frequent 
as on the termination of a long protracted war j at uooi 
are the internal peace and quiet of a nation in so mu 

danger. a iiA 

On the moral evils of war we surely need not 
large. In itself, when undertaken without necessity,^ 
is an act of the most criminal and atrocious naturej a 
the aggressors are accountable for all the horrid conse- 
quences which may attend it. “ The pomp and cir- 
cumstances of glorious war” may form a desirable subjec 
for the poet and the historian j but the Christian and • 
philosopher must regard it with horror and detestation, 
as the greatest evil with which providence b^ been 
pleased to arm the hands of its ministers to pumsb an < 
afflict mankind. A late amiable and learned 
has laboured to prove that “ the frequency, 
and cruelty of wars (in Christendom) are less now 
iu ancient times *,”* but we think that 1' ® •, 

soning nor his examples are capable of 
first part of this position. If we take the ms ? 
years, and compare it with an equal period of . 
history j if we recollect the crusades^ the almost con 
nual struggles between France aad Britain, the ci^ 
dissensions in both these mighty empires, ^ 

tween the Russians and their neighbours, tlielur s, 

Poles, and the Swedes j. if we advert to the 
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iBtroduc- ITT. of England, Charles V. and Philip II. of 

UoH. Spain, Louis XIV, ofTrance, Gustavus Adolphus and 
< - y > Charles XII. of Sweden, Frederick II. of Prussia, and 
Catherine II. of Kussia j and lastly, if we torn our at- 
tention to the long and ruinous contests which distin- 
guish our own times, we shall find little cause to boast 
of having profited by the specific lessons of our Savionr, 
whose great object was to promote peace on earth^"*^ 
and good will and brotherly love among the children of 
men. 

7 There is indeed one consolatory circumstance with 
wM less *^*P®*^^ modern system of warfare, that our wars 

sangminary »re now less sanguinary than those of ancient times, 
tkaa those The immense slaughter which attended some of the 
of ancient battles in the Greek and Roman wars, where, the great- 
times. pj. vanquished army was frequently put to 

the sword, is familiar to our classical readers 5 but in 
modern warfare, even of the large armies that have ap- 
peared in the field on the continent of Europe, we sel- 
dom find so many as 30,000 killed and wounded on 
both sides, a number vastly inferior to what fell of the 
Romans at Cannae, and by no means equal to the loss 
of the Carthaginians at the battle of Zaraa. This di- 
minished slaughtet is attributed, and we believe with 
justice, to the use of fire-arms j and it is computed that 
in this mode of fighting not more than one musket ball 
in 40 takes effect, and not more than one in 400 proves 
fatal. The introduction of these weapons, therefore, 
however it may be declaimed against by theorists, 
must be considered as a real improvement in the art of 
war ’, and it is sincerely to be regretted that the use of 
them should be laid aside. If, however, the present 
practice of deciding battles by the bayonet and the 
sabre be continued, it is to be feared that we shall soon 
rival the ancients as much in the sanguinary nature of 
of our wars as in their frequency. 

'WkJt war ^hat we have said on the impolicy of war, and 

ifitistii-j moral evils which attend it, it will scarcely be ex- 
able. pected that we should allow it to be justifiable, except 
in cases of necessity. Indeed we think that war can be 
justified only on the principles of self-defence. When a 
nation is invaded, or attacked in relation to her un- 
doubted rights and principles, it is then, and then only, 
that she has a pretence for war. We will not. Indeed, 
go so far as to assert, that she ought to await the attack. 
Whilst she takes the best methods for defending her ter- 
ritories at home, it is doubtless proper, especially for a 
maritime state, to meet the enemy half-way, and by a 
timely and spirited resistance, endeavour to avert those 
greater evils which would attend a system of pusillani- 
ml^ and neglect. 

In the present state of human nature, war must be re- 
garded as a necessary evil, and as it is sometimes un- 
avoidable, the principles and practice of it must be stu- 
^ died by those who are to superintend or to conduct its 
operations. It is this necessity that has given occasion 
to the art of war, the practice of which is to form the 
P subject of the present article. 

“War eonii- Before we enter on the immediate object of this essay, 
dored theo- however, it may not be improper to enumerate those 
reucaliy. branches of knowledge which constitute the principles of 
the military art, and of which no officer who expects to 
have a principal command in military operations should 
be ignorant. We shall first mention those sciences which 
should form a part of the education of eveiyr command- 
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ing officer, whether military or naval ; and we shall introduc- 
tben distinguish between those which are most applica- tion. 
ble to the land and the sea service. ' 

Among the first branches of a military education must 
be enumerated the modern languages of French and 
German; geography, by which we would under- 
stand, not merely the description of countries, states, 
and kingdoms, but a knowledge of their political con- 
stitution, resources, and productions, and of the man- 
ners, customs, and character of their inhabitants; 

HISTORY, especially that of modern Europe, and of 
the Greeks and Romans. Among particular histories 
we would recommend those of Polybius, Xenophon, 

Tacitus, with the Cummentaries of Csesar, in ancient 
history ; and Davila’s account of the civil wars of 
France, Guicciardini’s history of the Italian wars, 
the history of the seven years war by Frederick th« 

Great, with a particular attention to the best histo- 
ries of his own country, and of the wgrs in which she 
has been engaged. After these preliminary branches 
follow the rudiments of mathematics. Including com- 
mon and logarithmic ARITHMETIC, the elements of 
theoretical and practical GEOMETRY, plane and spheri- 
cal TRIGONOMETRY, the principles of SURVEYING, CO- 
NIC SECTIONS, and their application to projectiles^ 
certain parts of natural philosophy, especially MECHA- 
NICS ; and the principles of DRAWING plans, maps, 
and charts. 

Besides these, a military officer should be instructed 
in FORTIFICATION and gunnery, the nature of mili- 
tary exercises, and the duties of the various officers at- 
tached to an army; while the naval officer should par- 
ticularly attend to astronomy, hydrodynamics, 
NAVIGATION, the principles of seamanship and of 
SHIP-BUILDING. 

There is perhaps no art or profession, in the Practice ^ 

of which the superiority of example o\tr precept is roore^a^ 
apparent than in war, insomuch that we may lay it 
down as an axiom, that no man can be a soldier or a 
sailor from theory alone. It is not from books that w« 
are to learn the art of war, though there is no doubt 
that they may greatly assist and improve the skill and 
experience acquired in the field or on the ocean. In 
these active scenes have been found the great com- 
manders, whose lives and actions aio perused with to 
much avidity ; and the only method of successfully imi- 
tating their exploits, and emulating their fame, is to en- 
counter the dangers and the hardships to which they 
were expo.sed, and to learn how to command, by first 
learning to obey. A considerable share of the mecha- 
nical part of war may be acquired in a well-regulated 
military or naval school ; but the experience nec.essary 
for a commander is to be gained only in actual service. 

The practical part of war is usually divided into mi- 
litary tactics^ and naval tactics ; a division which we 
shall here adopt, though we have thought proper to 
bring the whole under one article. As the space, which 
we had originally allotted to these subjects, has unavoid- 
ably been reduced one half, ^e shall be able to give 
little more than a general outline, especially of military 
tactics^ reserving the fuller discussion for naval tactics^ 
which to a nation whose chief dependence is on her 
fleets, must be the most useful and the most interesting 
part of the subject. 

Jt would be vain for us to attempt any historical ac- 
4>F 2 count 
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count of the progressive improvemeota that have been 
inatie in the art of war. Indeed this would be to repeat 
ipuch of what has already been detailed under the prin- 
qipal historical articles of this wprh ; for the history of 
nations, as it is cpmn>ouly treated, is little rnoie than a 
history of their wars. We might, no doubt, brinp for- 
wards much curious information respecting the oflfensive 
and defensive weapons of dilfevent ages and countries, 
and the character and organization of their armies ; but 
for those and other mattei*s of a similar nature, we may 
refer pur readers to the following respectable authorities: 
Vegetius De militai'i ; Polybius’s HiHQry^ with the 
CommentarUs of Folard j Salinasius .pc re militari 
mmiorum ; Tacitus’s Vitti A^ricol<^ ; ^lollin’s Ancient 
IJistory ; Potter’s Grecian Antiyuilies ; Keitnet’s and 
.^darn’s Homan Antiojnlicit ; Goguet’s Ongin, (f Luwa^ . 

Sfc . ; paniel Wstoire de ia Milice Franfoise | 
Sepulchral Mon^menta i 4 i>ciiain’s Toxophilus^ 
and Grose’s History of the En^ish Army, q,nA Essffy 
on Ancient Armour, 

4 t a period like the present, when the two greatest 
powers of Europe are struggling fpr glory and domi- 
nion, it will not be thought upinlerestit^ii or irrelevant 
^ the subject of the present article, if we oQVr a cona- 
parative statemeDt of the present ntditary atul naval es- 
tablishments of these two tn>gl^ty entpires, wUh a bketch 
of tlie military character of their armies ; and with these 
II wc ?hall cortcludq our prelhniuary nbservations. 
UtTr^esto* to a statement made tu the french gn- 

blishnwnt '^^Jament it the cornw«V9«Wnt of i^Q$, the grand to- 
of the tal pf the f reuch armies consisted of 570,964 ip.en > viz. 
French. infaptry of the Unp, 3^41,4^2*, light, infantr)', 100,130;, 
jevalry, 77,4^^) artillery, i engineers, ^5, 
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Since that time, more than ioo,o0o have been a< 

%nd^ according to tbp best antiiority, the present total 
^oes not fall snort pf 700,000 men**. Thts vast bpdy 
u divided into coippanies (pr pavalcy and in- 
baotry a pertain nnmb^jt coippanlea formi^ a batta- 
lipp of infantry, or ^ squadron of cavalry. The deno- 
]?>^patlonof regupenjt is npproMlat.ed to the cavalry and 
Mtillery, vhile a 9 u»ilai: b^dy o( ipfantry U calkd a 
half brigade, '^'b.e cpiapjy^ding of 5 ,eer of a regiment ia 
called cpIpocU bat *rHe eprumander of a large body nt 
rnfantry is called chief of brigade. The names, of lieu- 
tenant-cplpnel. and m^or are changed fpr those of chief 
pf a battalion ap.d of a squadron. Those general 
pfdccrs which in othpr ajtmies are called major-generals,, 
^re, in thq French seryipe, denominated generals of bri- 
gade, and lieutenapt-genqrahi are there gencralg of di- 
vision. 

The corps of engineers bps for its oflifcera. & inspectors 
general, 34 directors, 124 captains of the first class,^ 
217 captains pf the seepnd class, 33 lieuXeuants pC the 
first class, 2^ pf the seppnd class, and 2,0 pupita pndec 
tjhe lieutenants. Attached to this corps are 6 compar 
mes pf mt»ers, commanded by a chief of hattalinn^^ 
Each comp^iny ip, officered by. a captain-convQpapdf. 
Mt, a second captain, first and second lieutenant. 
X wekve battalipna of fn^rn\ each battalion, contain- 
ing 8 companies, formmg iu all 1606 men, mcbidina 
qmcen. The battalion staff is composed of a chief or 
fiatuhon, aq adjutant majpi;, and ati adjutant. Each 
company is officered by a captain, a. UeutenaBt, anl 
i^qb-lieutenant. ^ 

To, raise and recruit tl^s gfeat miUtar:^ force, tfip 



French government has, aincp tlit yeat 1798, Mit- ijtwit. 
course to one of the must tyrannical measures ahisbvu tiei. 
ever adopted by a despotic monarchy, w« mean tbst 
conscription^ b> which every man within a cerlaio sjp, 
is made liable, undef ciicumstances of' the yFetlest ri* 
gOUr, to servo in the armies of Utt staU. This syitea 
of conscription is exceedingly complex ; hut we am to* 
abled, from a respccublo periodical pumioalisQ, to pro* 
sent such a summary of it as will be readily underslooi 
France is divided into about 30 lailitary goversmenU, 
pubject to a general of division and his staff, to winch 
commissaries are attached as executive officers. The 
vil division consists of 1 22 depavtaiootv *, 24 of wkick 
have been acquired since the overthipw of' the mo 
narphy, ozclusive of Tqscaoy, not ieclodtd in |aW 
pX this statemept. Tim departments are divided kito di- 
stricts or otrgndissemenl^ frpm three to five inosml^; 
the nrrottdissetnents into cantons^ and the caotonr iato 
municipalities, amounting to about 55,QOO. Esch de- 
partment is governed by apsefeU and his council, 
posed of a commissary of police, a mayor, and tertaia 
inspectors, denominated cm^sms/dors ^ pr^UpK;\\n 
district or gjrondissetnettt,^ hy a suhprohfct aad h»se^ 
cil, of a similar formation. The caiUoas and iiualcips- 
fitles are under the sapervisipu pf an admiaislratiia,®®"^ 
posed of the civil authorities, with s j^esidfat at tkm 
head. ^ mayor, a commissary of polUf, and 
epra of the governmunt, styled alloHed lo 

each division having a popui^isu above 50CO souls 
These several autlundties are in striet subordinationto 
each other, and at the control^ of the prefects «pd aah 

prefects, who, themselves,, am charged whh a weigsty 

and iofl^lble responsibility aa to the mihtanr levies. 

By the endo de 4 t catsperiplion, all Ercachincn, ^ 
tween the ages of 20 and liable, tp serve. They 

are divided into five ciasses, frpm which the msejops 
admlnistratipn draws up tNr hsta for the ballol. ahesi 
ace transmitted to the prefects, by whom they sm mw 
to the wan minister,, and mheu, properly adjMrtvA ™ 
anhprefect proceeds to the ^wingof the quota *®P^ 
on eacU district. The cpnscripM drawn are forsiediaw 
three divisions, tfie. first called atmeeripufar oc/no* w*r- 
the second the reserve and the th'vAsupplmf^^ 
ry conscripted They arp maitnhed i®' companies of^ 
men. to the olaccs whiicbk are estsddiehfd as 
Whjcpe they are furaUhed w.ijtU Mmi** aromand dstk^ 
^ftec this they are trai^^ and exercised, so as to 
inured to unremittipg bshpue and fatigue* 

What gives peculiar energy to. the Jrenca muitaTi 
system, is the circumstance that their officers rmt by 
rit and, experience,, and opt by interest, % » j®’* ® 
the directory, np person (with the exceptma or «®g 
neers^ could become offi^Xs» whp. had np% served 
years iOr a sqbordinnjtp capacity. The re'^olo^® ® 

*5ally openpd the way to merit} aod} 
admmqbfo policy, has filled all the posts of twir 
with men, who unite in themselves the qumities * 
soldier, with the sxceUencies ihaA qualify f»® 
tt la not bazardinp} too much to. assert, that om®* ^ 



; bazardinp} 
of the present Feenoh offiicexs have apeong 



ranks* Educated M» disj^ camps, they. ^ 

qountpry, agod, habituated by long devotion to toe 
of war, it baa become their element and their pj . 
Their whole fortime ia staked on, the sword ; an ^ 
attochment is therefore necessarily secured, 
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af » Wa4er, u»4«ra4gaWe iim- 
ttva bitiaa occiipMa MmW i(i tbeix l^yoiuritft pur$ul](9^ 
’■ ■ -V ■■* wlM>»e Uk^<^ fpe4p hope of pce£trirnieat» 

and divides the friilu of conquest. To their credit a(Kt 
«3taieple in due umh oi that 9ipiril} which, ootwkb' 
atandiiivg the causaa al i ewttjoA hitherto observed) seems 
ta aoio^ the wbolf fwiOie of the armjf ^ and no small 
share «l* tjhatt porteato^a f qeeesa which haa attended the 
coQi%B qC the F^eneh artos. the eighteen marc- 
ckfW^ feuftet ■ haee either emerged fram the 

ranks or aatooded from the lawcstemplajf meats. Most 
of the ^efaJa oj^ diviaioio, aod others who hold the pria^ 
cipal oqmmaads have the same origiii, and sufEmiently 
pro\s that is sA experimental science^ and that 
• Ibid, p. military renown is not the prerogative of bicth, but the 
harvest of toil, or the bounty of fortane 
tAtc oaval on oertain means of ascertaiuiog the preaent 

Mteblish. naval estshUshmenl of the Fceach empire, though, as it 
menu may ho said to Uavo the commaiMl of the, navies of £foi« 
kndy flwwuH and the remaios of that oi Denmark* U 



A R. ^ 597 

ed by a eolonel, a lieutenant-colonel, a major; lo cap- Xntrodoc- 
tido^ iQ lieuteitants, 8 casigns, an adjutant, quarter- Uou. 
niaster, paymaster, a surgeon und assistant surgeon ; a ' — w— ' 
sergeant-major, aquaitermasier-seigeant, with 30 ordi- 
nary sergeants, 30 corporttls, a drum-major and 20. 
dciemmefs. If the regiment aowunt to 750 men, it 
has nsuaMy an addition of second lieutenant-colonel, a 
secand major, io» sergeants, and 10 corporals. 

The gradation of rank among the officers of the Bri- 
tish army is as follows. Under the king, who com- 
mands the whole as ctM^tain-gentroty is the cmrwKmder 
in chiefs then follow the field-marshals ^ genrrah, hetf- 
tenant-generals^ mqpr-genef'olsy hrigadier-generah^ ea- 
lonels^ ueutemnt-colonets^ majors^ capiainSf and suhaf^ 
terns. The different departments of the army are un- 
der tho superintendence of an adjutant-generuly a tpurr- 
termaster-generaly a barraek-master-generaly a eornmis- 
^ary-gencraly a paymaster-generedy a bacard rfordnancfy 
aad a medical board. See Adjotant, QuARTKRArAS- 
T£R, d^C. 



must s^ill be rogarded afi of na trifling strength. The 
yri^pul fleets a^n indeed kept blocked up hy those of 
Biituiu, in the hnrhuurs of Brest, Bochcfoxl, Toulon, 
the Scheldt* nnd the Teael ; but the escape of auy of 
these might he the meaus of conveying a considerable 
railitaity fotce to the renmniug colonies, or to the less 
powerful allies of France. In 1791, the French fleet 
consisted of 73 ships of die hoe, 6.7 frigates, 19 cor- 
vettes, aqd 67 small craft, nmktag a total of zi6. Since 
tm, however, ha,ve taken place the great naval 
victories of Howe, St Vincent, Dunoan, and Nelson, 
^ which the greater paK of navy has been carried 
iflito British psfta* 

Present Oii- ^ estimating the. milka^ cstajhlishmeat of Britain, 
liury esta- we shall, for die saJke of moro accurate comparison,, first 
•f tliosame period of 4805. The BxUishland (brcee 

^ then consisted of 21,^23 eavalry, 124,878 infantry (In- 
cluding 20,747/ men limited service, and 11,208 be- 
longing ta tomiga aad prc^iocial corps in BritUh. pay), 
8^8 q^ mihlia, 9 539 artillery, besides about 430,000 
volunteers^ making a total ol To these must 

be added tbe royal artillery, the horse brigade, the bri- 
gade of gunners and drivers, and cempaaies of foreign 
artdlery, aipeuntiag to 16,670, and the corps, of actiE- 
cers and labousena^ including 704 men. Thus the 
whole malihasy fioree of Britaiit, in 1805, amounted to 
fP%/iwY69i ,843 d. 

Geoi^hy, Since the piling of Mr VVindbamV act, this number 
vQhii. somewhat diminished, though our military fie rce is 
now probably aoiw ofiective. 4t the end of i8o8 it 
stood as follows. Two regimaats of Kfe-guards, one 
giment of royal horse guards,. 7 of deagpou guards, 25 
of dragnooSk 3 baftalions of riflemen, 7 battalions of 
fbot-gwnrdp, 5 of light infsotxy,, 176. battaiioos of in«- 
ianUyv a corps, of royal borse artillery, a regiment of 
royal foot a»rtiUery, a corps of royal engineers, a bri- 
adc of artillery drivers, and a waggon train. The 
ragoons, independent of the royal life and horse guards, 
amounted to 19,200 ; the batulious of riflemen and 
light infantry to 8000; the infantTy of the line to^ 
149*600; the king’s German legion to about 20,000 ; 
exclosrve of about 9i$vPO0 regular militia, 250,000 local 
militia, and about 5p,poo volunteers }, making an efl’ec- 
tiac force qf ahout 580,000 ipen. 

^ch regiment of net more than 500 men is officert 



The army of the Une is recruited by enlistment ; the 
recruits receive a bounty, and are engaged to serve ffir 
a limited period, or for life. The militia h filled vp 
by ballot, in the several counties to which it belongs, 
and also receives recruits by enlistment or by proxy. 

Hence the British. sohUer, while he considers himself as 
the servant of the king and the state, justly boasts of 
partaking in the genetal liberty of the subject. He is 
protected by fixed and definite laws, against the discre^ 
tionary power of his commanding officer, and is encou^ 
raged to perform his duty by the liberality of hiscomiw 
try ; and not, as in France, corapelted to it by the fear 
of punishment. His discipline indeed is strict but he 
feels none of that severe and tyranaica)' coercion which 
seems to be the first principle of motion in, the armies- 
of Napoleon. ^ 

In its naval establishment, Britain justly boasts of be- Naval etts- 
Ing superior to every nation in the world. The namherblishmeaw. 
of her fleets, and the courage and discipline of her sea- 
men, have given her the unrivalled dominion of the 
seas, of which it would be difficult for the whole com- 
bined navy of Europe to deprive her. In 1 809, the 
naval force of Britain consisted of 1 57 ships of the line, 

19.0-nm 5^0 to 44, 184 frigates, 481 sloops, 308 briga, 
making a total of 849 in commission besides 56 of the 
line, 12 fifties, 56 frigates, 44 sloops, 24 brigs, total' 
ig^ in ordinary and refitting; and 50 ships of tbs line, 

20 frigaties, 20 sloops, 10 brigs, total loOy building ; 
making a grand total of 1141. 

The progressive advance of our navy will appear by 
attending to the follbwing recital of its tonnage at dif- 
ferent periods^, from the reign of Henry YJHi. to the 
present time. 







Tent* about : 


At. the death of Henry VTH. 


*547 




Edward VI. 


*553 


11,000 


Mary, 


1558 


7000 


Elizabeth, 


1603 


17,000- 


James 1. 


1625 


19.000 


Bebellion, 

At the death of Charles I, 


1641 


22,400 


1649 


uhcei tain. . 


Ajt the Restoration, 


1660 


57'4®o 


At the dbath of Charles 


1685 


ro3.55* 


Abdication of Janies U. . 


i688 


101,900s 

Ati 
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Tear. Ton* about 

At the death of 'William III. 1702 159,000 

Anne, 1714 167,170 

George I. 1727 170,860 

George II. 1670 321,200 

31st December, 1788 413,660 

1806 776,000 

1 809 800,000 

It appears, however, that notwithstanding the vast 
increase of our navy, not a single dockyard has been 
added to it since the reign of William III. about 109 
years ago, at which time the tonnage of the naval force 
of this kingdom amounted to nearly 160,000 tons j it 
IS now nearly 800,900 tons, or about five times as 
large 

In sketching the military character of the French 
and British armies at the commencement of the 19th 
century, we shall avail ourselves of the observations of 
an anonymous, but able and apparently impartial publi- 
cation, which appeared soon after the peace of Amiens 
entitled TAe MiVitary Character of the European Armies 
at the Peace oj" Amiens. 

_ The astonishing success which has attended the 
French arms on the continent of Europe, is to be at- 
tributed partly to the regular organization and severe 
discipline established by the Code de la Conscriptionj but 
It IS still more to be ascribed to the skill, experience, and 
activity of their officers. The French generals early 
discovered the advantages resulting from dispatch. The 
alertness of the soldiers, the lightness of their baggage, 
and their inattention to regularity in time of action, en- 
abled them to execute their movements with a celerity, 
which has frequently ensured success. In an open conn* 
^y, hnes could not be preserved without difficulty, 
llie French armies were therefore formed in cohimns. 
iJrigade succeeded brigade, and when one division was 
repulsed, and fell back on the columns in the rear, those 
in their turn attacked the enemy, or sustained his shock, 
and fresh troops perpetually came forward, to supply 
the place of tliose which had been defeated. ^ 

The French battalions have no field-pieces attached 
to them ; but this want is amply compensated by their 
flying artillery, which is composed of the flower of the 
French soldiers, and by its boldness and rapidity of 
movement, supplies the place of that large train of ar- 
tillery with which the other European armies are u.sual- 
ly burdened. It is a constant maxim in the French 
armies to have a body of reserve, composed of their 
best troops, and under the command of an able general. 
If the mam body should be beaten, the reserve covers 
their retreat, and on more than one occasion it has 
auatched the victory from the hands of the enemy. 

1 he French generals, like rich and bold gamesters, 
are incessantly tempting fortune. They look upon their 

Thpr.H theysuccLd in the end. 

The httle value at which they estimate their men, the 



certainty of being able to replace them, the persooal 
ambition of their chief, and the customary superiority tioi. 
of their numbers, afford them an advantage, which can*'“"v--' 
not be counteracted but by great skill, conduct and ac- 
tivity. 

The soldiers of Britain are as intrepid by land as herMiJiliy 
sailors by sea. Their want of success on the contin^ntehmete 
cannot be ascribed to their want of bravery, but rathet®^^ 
to the organization of the British armies, their inferio-^*^ 
rity of numbers, or the inexperience of the officers by*™^’ 
whom they are commanded. Most of their coraniand- 
ing officers, instead of conforming to general regula- 
tions, follow their own particular plans and ideas, ac- 
cording to their several geniuses, acquirements, and pre- 
judices. In a nation, which, from the spirit of its4;oD- 
stitution and the habits of its people, is formed rather 
for naval than military operations, a ministry, how- 
ever enlightened, scarcely possesses that authority which 
is necessary to give uniformity to the different depart- 
ments of the army, to constitute a regular and corrt- 
sponding whole, and to surmount those obstacles which 
are thrown in the way of all uniformity of military 
system, by the distance and distribution of the troops. 

The small numbers in which British troops are general- 
ly compelled to act on the continent, and their mixtuw 
with those of other nations, to which they are sometimes 
even subservient, are circumstances extremely disadvan- 
tageous. 

In a military life, good faith, honour, and courage, 
are the principal qualifications, and these are eminently 
conspicuous in the British army. Their military ar- 
dour is greater than wba® is seen in any other service, 
but this is in a great measure damped among the officers 
by the difficulty of promotion. Interest with ministers, 
and the necessity of raising money to defray the expencei 
of the different departments of the state, though far from 
being the most equitable, are here unhappily among the 
'first means of military promotion. 

The soldiers of the British army are possessed of cj*- 
ments to enable them, under a commander of ahilitiM 
and officers of experiencer, to be the best troops in tb* 
world. They require neither brandy^ nor self-conceit to 
make them brave ; their courage is innate 5 it is a n^ 
tional instinct. Their officers too usually possess much 
greater information on general topics than those of all 
other European nations, as education is more cultivated 
in Britain than elsewhere. They are attached to their 
profession, and follow it rather from generous motivei 
and military spirit, than like mercenaries from a view 
t)f interest and profit. 

On the political and moral principles of war, 

Cicero De OJiciis, Grotius De Jure Belli et Pa^ 
Puffendorff’s Law of Nature and Nations^ and Ijla- 
chiavers Discorsi; and on the principles of war consider- 
ed as a science^ see a memoir by Maizeroy, in the 40t 
volume of Histoire de V Academic des InscripitoM 
Belles Lettres, and Yo\siTA'*s'-Comm€ntarie 5 on Polyoi^ 
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range of cannon shot. 

this distinction j and under the head of military tactics 
* we shall consider whatever relates to military operations 
on land. 

It is not possible for us, within the very scanty limits 
to which we are now reduced, to give any thing like a 
regular treatise on the military art. We shall therefore 
endeavour toselectthe most useful and interesting topics, 
and supply the place of disquisition by numerous plates 
with appropriate explanations. 

The science of military tactics comprehends the dis- 
position and arrangement of troops, whether on marches, 
in camps, or in line of battle j the attack and defence of 
posts j the construction and superintendence of the works 
by which they are to be defended j the conducting of 
sieges 5 and the defence of besieged places. These are 
the principal operations of a soldier, and tjiese we shall 
briefly consider nearly in the order in which we have 
enumerated them^ 

To direct the march of an army is not one of the 
least difficult parts of a generars duty. To do this with 
ability, he must be well acquainted, with the nature of 
the country through which his troops are to pass, with 
the obstacles which are likely to oppose them in their 
progress, and' with the disposition of the inhabitants. 
Our business here is only with the first of these conside- 
rations. There are three descriptions of countries which 
may become the theatre of war ^ an open country inter- 
sected by rivers, a mountainous, and a woody country. 
The march of an army through the first, as far as re- 
spects the face of the country alone, is seldom difficult, 
except in the passage of rivers, which we shall consider 
by and bye j and the last description of country is now 
so uncommon in Europe, that we need not dwell on it. 
A mountainous country, however, presents numerous 
difficulties to call forth the abilities and experience of a 
cominander, as in such a country, not only are the roads 
winding and diflBcult of acces.s, but the unevenness of 
the ground, and the intervals between the hills, render 
It very easy for an enemy, with a small force, to oppose 
and distress a numerous army. 

The plan in tiate DXLIV. is intended to illustrate 
the march of an army through a mountainous country. 
At A is shown the position of the army previous to its 
march, with the artillery and baggage P, drawn up 
under their proper escorts, in front of the camp. At 
B are parties of hussars constituting the advanced guard 
of the army on its march j and at C are parties of in- 
fantry forming the advanced guard of the columns in 
which the army is disposed. D represents the infantry 
forming the head of the columns j E the park of artil- 
lery and waggons attached to it j F, battalions of ar- 
tillery, G the cavalry, H the baggage of the army 
and I their escort. At K are parties of hussars and at 
L parties of dragoons. M represents the infantry .of 
the reserve forming the rear guard, and N platoons of 
infantry sent forward upon the heights, to cover the 
flanks of the principal columns. At O are villages in 
front of the position where tlie army is to encamp, and 
which have been taken possession of by the light in- 
fantry. ° 



/ r -v.voa luc livci. Military 

and winding through the valleys to the principal heights. Tactics, 
so that the army must march in two divisions. The 
usual disposition of the columns is as follows. Four or 
five brigades of infantry, according to the number which 
composes the army, should be placed at the head of each 
column *, the same partition should be made with re- 
gard to the artillery, which must follow the infantry; 
the cavalry must march next, and the baggage of each 
column, well escorted by infantry, must follow the ca- 
valry, then the rest of the corps of light horse which 
are not detached ; and the dragoons are placed the last, 
in order to dismount, and sustain the rear guard in case 
it shall be attacked. 

An army seldom proceeds far without encountering oftbepa*. 
a river in its march, and as it commonly happens in a sage of ri- 
country which lias become the seat of war, that the 
bridges are destroyed or rendered impassable, the army 
must cross the river, either by swimming, at some ford, 
or by temporary bridges thrown over for the purpose. 

It is most advantageous to cross a river at some part 
where the stream is divided by sm*all inlands, unless the 
river be so shallow that it may be easily forded. Jf it 
be necessary to construct a bridge, this is best done by 
means of boats or pontoons, and all the necessary ap- 
paratus should be ready at the place of crossing at an 
appointed hour, and every measure should be taken to 
avoid confusion, and to be prepared for the enemy, who 
will probably dispute the passage. The two heads of 
the bridge when constructed should be entrenched, and 
well furnished with troops, and,'if possible, the islands irv 
the neighbourhood should be fortified by proper woiks, 
to prevent the enemy from destroying the bridge, or in- 
commoding the labourers employed in its construction. 

If the river be narrow, it is best to cross at some 
place xvhere it makes an angle, especially if, as com- 
monly happens, one of its banks be higher than the op- 
posite bank, so that the higher ground may be defended 
by a battery. If the river be fordable by infantry, care 
simuld be taken beforehand to clear the bed at the ford 
and render the banks easy of access. * 

The lower figure of Plate DXLV. illustrates the pas- PU»« 
sage of a river. AAA represent bridges of boats : B; DXLr. 
redoubts by which the bridges are protected ; C, a bat- ** 
tery, under cover of which the infantry work at the 
construction of the redoubts ; D, a battery, to prevent 
the enemy from annoying the army on its march ;• E 
the march of the army ; F, the artillery distributed a- 
mong the brigades of infantry ; G, infantry forming in 
columns to open on the opposite side through the inter- 
vals of^he redoubts ; H, march of the columns in the 
front of the redoubts, where they halt to give time fora 
part of the^cayalryto form upon its flanks; I, a battery 
erected to facilitate the forming of the cavalry ; K, ca- 
valry, which in gaining the opposite shore, forms ii or- 
der of battle, and posts itself upon the flanks of the in- 
fantry ; L, eight battalions in column upon the right 
wing of the army, to go and examine the village and at- 
tack the enemy in it, in case he should be possessed of 
It; M, hussars and dragoons, who have taken possession 
of the height which is on the left wing of the army ; 

a bnerade of infanfr^. * .L_ L • I . ^ ’ 



Th'e number of columns into which the marching a brS 
.rmyisto be divided, will depend on .he number of "rthe Wt 
roads or accessible approaches that lead to the position tb% army marchfng up to the enim, 
whicbUistotakeup. In the preaent case there It is i general I ve% diffiouJualk to defend the pas- 
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sage of a nver against an array that is ^determined on 
crossing it. Indeed, if llie river be of such a nature as 
to present Keverai points by which an enemy can cross^ 
and if the defending army be not of such strength as to 
meet their opponents in the £cldy such a defence will be 
almost iroprajcticable. Where it can be attempted, how- 
ever, and where sufficient notice can be procured of the 
enemy’s approach, all the boats and barks found on the 
river should be removed or destroyed, to prevent the 
x*nemy from using them in constructing hi« bridges. 
Doth banks of the river should be carefully reconnoitred^ 
that tb« fords and other accessible points of pa'fsage 
may be sufficiently obstructed ) aiul tlie ground which 
might protect the enemy’s passage, sliould in particular 
be attended to. Roads sufficiently wide to admit of 
many columns, should he made along the side of the ri- 
ver to be defended, that a great number of troops may 
he advantageously disposed. It must he confessed, 
however, that if the accessible points extend along a 
considerable tract of country, and if the bank of the ri- 
ver* next the enemy overhang that on the opposite side, 
a defence will be nearly impossible. 

The upper Bgure of Plate DXLV, sliews the manner 
of disposing the troops to deCend the paa'tgge of the ri- 
ver. A, the march of the main army in ffirec parts to 
defend the river ^ B, the camp of the ligiit horse, infan- 
try, and dragoons, on the wings of tlie ai myj C, castle 
and village, guarded by light iafanti^ ; D, a town oc- 
cupied by the kifantiy belonging to the army ; E, 
bridge broken down 5 F, islands occupied by infantry j 
G, posts of infantry distributed along the side of the ri- 
ver ; H, batteries established along die side oi tbe ri- 
ver *, I, posts of cavalry, to keep the communication be- 
tween tbe camps ; Ku, bridges constructed to preserve 
the communication of the islands ^ L, bridges for tbe 
communication of the camps. 

JVlodero warfare is distinguished from that of tbe an- 
cients, not more with respect to the arms which it em- 
ploys, than the multitude of stores, ammunition, and 
mvisiens necessary for a campaign. I'he number of 
horses now employed for drawing the artillery, and the 
aoummitioo waggons, as well as to mount the great in- 
crease of cavalry, considerably adds to the quantity of 
military stores required by the troops. This has pro- 
duced the necessity for magazines, estaldished in such 
number, .and at such distances from each other, as may 
most expedite t^ operations of the campaign; and these 
magazines require not only tp be fortified themselves, 
but to be strengthened hy forts or redoubts in their vi- 
cinity. To these magazines modern writers on the art 
of war have appropriated the term of ba^is of mUiiary 
(^ptratifins, and the roads by which an army receives Us 
subsistence from die magazines, are called Hms of ape- 
ToXiojn, The situation of the principal magazine, and 
tjbe length and direction of the lines of operation, are 
consideced as of the highest importance. With respect 
vtp the jfirst and second of these, we must refer to Tem- 
plebqps History of the ^even Years Wgr, where the 
^uestMD is considered w tU greajb niiputeoess and scienti- 
£c accuracy. The direction pf a lipc of operations may 
W lUustrated by the hrst Sf venfigpiea of Plate PljjLiVJ. 

I. represeiits a line of operation forming the seg- 
ment ofucircU, having a Ifoc of posts ACR towatds 
the enemy’s country, and twp principal fortresses J)E 
mthm the As thia circufcir aegmept is sup- 



posed to smround a part of the enemy’s territory, and is 
strengthened by the two forti esses AB, at the extremi- TWici 
ties of the basis, it Is esteemed the most advantageoDS '*~v**' 
form. On the other hand, if the segment bad its cir- 
cumference directed towards the enemy, as in fig. z 
would form the worst possible direction for a basis; for 
here the fortresses Cl), placed in the circumference, ar« 
very much exposed, and might be easily taken by de- 
tachments from tbe columns £ and F. Tbe only way 
of preventing this would be to detach troops from Aaod 
B laterally, to incommode the columns E and F, and 
to take up a strong position either at,gorA Tbemon 
the segment approaches to the elliptical form, as in fig.3>Fi{':» 
it is the less susceptible of defence, as is evident from the 
relative position of the three fortresses A, C, and B. 

The line of operation represented by fig. 4. consisting 
of salient and obtuse angles, such as A c B, B d G, con- 
stitutes an excellent form, as it resembles the putvorki 
of a fortress, and it is as impracticable for ao ®neray Ip 
eater into tbe interior of this basis, as to carry a curtain 
between two flanks. The two forlresres cd are not nearly 
so much exposed as C in fig. 3* 
attacked, it would be easy to make a diversion from tbp 
other into the enemy’s country. ^ If the pjdntp which 
terminate the basis advance as in fig* 5* ^ 

favourable circumstance, especially if the mostadvapepd 
post were bounded by the .sea, or by a large river. 

The basis which we have been considering consists of 
curved or angular lines. Now, let us suppose two b^, 
the one A A B, fig. 6. forming merely a straight ' 
while the other ceg dj^ has two of its lines cc and o/ 
advanced towards the enemy. This latter is the more 
advantageous, as it exposes so much more of tbe en^ 
my’s country. Ip general, it is a good ruk to construe 
fortresses opposite to those of the enemy, as here the iop 
tress g, if moderately strong, is capable of protecting w 
whole line from e to d, against the three opposite 0 
A h B. It is a great fault for any partof a basis to ^ 
cede, as from the line of the enemy AB, ng. 7*^ 
as to foim an angle with it, as here all the country 
tween A and c Is exposed to the hostile ® v 

and B ; but, if tbe line weae parallel to that of tfic 
enemy, as de^ it would be a good position. 'r-ffEiS# 

Next to the establisbing pf magazines, J S 

for tbeir security, and that of tbe lines fiy whic 
are connected, it is of tbe highest importance ror a g 
neral when he takes the field, to select the proper 
tipns where he may encamp his army, so as to e 
dily defended against tbe attacks of a superior ene 
and have an easy comrounicatiop with his own pos s* ^ 
selcctiiig such a situation he must be guided pai J 
the nature of the oounlry, and partly by the situa 
the enemy ; but if possible, be should choose a P j 
which ia rather elevated, and which may -f 

on the flanks or rear, either by tbe 
the ground, or by works thrown up for that p 
It sliopld not be too near tjie bank of a river, . 
may be gf adv^mtage to have such an object i 
The eDc^mmaent of »n army in anch a * J,. of A I 

e 4 out by l>la*e PXLVII.} wliete A « I 

the main body of tbe army ; B, an ad van 
composed of dragoons and hussars, in oyder 
right of the army, to guard tfie pf 

my might make incursions upon the flanks m . 

the army, mpleat the epnvoF*, and cat o|t W jg^^tioos 
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Miliury n»cations j C, villages artd brlHges, guarded by the light 
Tactics infantry j D, posts of dismounted dragoons in the front 
* ■ * of their camp 5 E, posts of dragoons on horseback, to 

secure the communication between their camp and that 
of the main body of the army ; F, bridges built to keep 
up the communication between the grand and the ad« 
Vanced camp G, bridges and villages guarded by de> 
tachments of infantry j H, grand guards of horse 5 I, 
guards of infantry j K, bridge, village, and mill, guard- 
ed by the infantry belonging to the army } L, camp of 
dragoons and hussars, covering the left of the army, 
and supporting the light infantry ; M, villages and 
bridges guarded by the li^ht infantry N, posts of dis- 
mounted dragoons in the front and on the flanks of their 
camp ; O, posts of dragoons on horseback y P, posts 
and detacliments of hussars, to patrole in front and on 
the flanks of the army and their camp, 
tatrenehed It often becomes necessary, either from an inferiori- 
camp. ty of numbers, or from the nature of the ground, to in- 
trench or fortify a camp. lu general this is done by 
' digging deep ditches round the most defenceless part ; 
driving pallisades in front of this ditch forming an 
embankment of felled trees, with their unlopped 
branches pointing towards the enemy j or, where there 
is time for such an operation, and where the proper 
materials can be obtained, constructing redoubts or 
regular outworks, capable of being defended by artil- 
lery. 

Plate Plate DXLVIII. represents a camp intrenched in an 
DXL,VI 1 I. open country, without any peculiar advantages of de- 
fence. A, the main body of the army encamped be- 
hind its intrenchments } Jo, the camp of the troops of 
reserve ; C, camp of the dragoons, to secure the rear 
of the army j D, camp of hussars, to cover the ground 
on the right of the armyj £, villages and redoubts 
guarded by the light infantry to secure the camp of 
the hussars ^ F, bridges built to secure the communi- 
cation of the army with the ground on the right, and 
to favour the retreat of the troops posted on the oppo- 
site side f G, brigades of artillery distributed on the 
flanks, and along the whole front of the army j H, the 
park of artillery j I, a bridge intrenched, to secure the 
communication between the army and the ground on 
the left j K, villages and farm houses, guarded by de- 
tachments of hussars and light infantry, to patrole in 
front of the army. 

Plate In Plate DXLIX. are shown other methods of in- 
DXLtX. trenching a camp in the neighbourhood of a town or 
village, and in situations where the camp can be pro- 
tected by inundations. Fig. i. represents an intrench- 
ed camp in the neighbourhood of a town. A, a deep 
marshy valley, with an unfordablc rivulet across it. B, 
a redoubt constructed on a mountain, by which the 
right wing is appvycd, C, a small wood in front of the 
mountain. D, a line which connects two fleeches to- 
gether at the foot of the mountain, where the village 
of Weilheim is situated. E, a rivulet, over which are 
thrown bridges of communication, to facilitate an in- 
tercourse between the camp and the redoubt on the 
hill. F, an eminence with a gentle declivity, at the 
foot of which is the village of Mansfeld, surrounded by 
defiles and hollow roads. G, deG)es and hollow roads. 
H, lines which run along the circumference of the 
heights about Weilheim, forming a retrenchment. I, 
close works. L, a redoubt which masks the entrance 
VoL. XX. Part II, i 
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into Stemmern. M, a small wood, cut down in order MiiUarv 
to have a full view in front of Stemmern. N, a thick Tactici. 
wood which covers some high mountains by which the ^ 

left wing is supported. O, an abattis which is made 
across the wood for greater security. P, infantry 
pickets. Q, a redoubt on a small eminence, construct- 
ed for the purpose of covering the opening behind the 
left wing of the camp. H, a line of communication 
from the last redoubt to the left of the intrenchment. 

S, several passages 30 feet broad and closed in by cbevaux- 
de-frize, to afford an opportunity for the cavalry to ad- 
vance, should the enemy be foiled in his attack against 
any part of the works. T, the infantry and cavalry 
encamped behind the retrenchments*, the infantry in 
the first line, and the cavalry in the second. Q, X, Y, 

Z, four roads behind the camp to facilitate the retreat 
of the army, should it be pressed. 

Fig. 2. and 3. represent an intrenched camp with in- Fig. 3» 
undations in front. Fig. 1. a 5 , two dykes 40 paces 
long, 5 broad, and as many high. CD two rows of 
stakes from 4 to 5 inches thick. £, the coffin formed 
by means of stakes filled up. It is eight feet broad. F, 
the adjacent country, inundated by the rivulet being ' 
forced out of its current by the last dyke and by a and A 
G and H, the outlets which the rivulet seeks, to con- 
tinue its course. I, small creeks or ends of ditches dug 
about the ground. Fig. 3. represents the current of a 
rivulet, with a dyke to occasion inundations. Camp, 
with the several dykes in front, which are calculated to 
produce inundations. The spaces between these dykes 
are called coffins, viz. 1, 2, 3, 4, 5. 25 

We have mentioned the works by which the field posts Constnic- 
are fortifled, and which are usually called redoubts, As’lo" of re- 
the construction of redoubts is generally a work of 1116*^°“*^*®* 
moment, and falls within the province of the command- 
ing officer of a detachment, it is proper that we should 
here describe the most useful and expeditious methods 
of raising such works. These methods are illustrated by 
the plans in the upper part of Plate DL. Plate 

Fig. I. shows the plan of the ordinary square redoubt 
which is constructed in the following manner : When ** 
a proper spot has been chosen, a line a AE is drawn of 
a sufficient length, and at one extremity a is drawn a C 
perpendicular to it. Then from a towards Cand E are 
set off the dimensions proposed for each side of the pa- 
rapet within the fort, allowing 2 or 2^ fathoms for 30 
men, 4 fathoms for 50, and so in proportion for a greater 
number. These lines being ascertained, a picket is 
placed at C, with a cord attached to it, and with the 
length a C is described an arch, and fi*om the point E, 
with the same distance, another arch is described, inter- 
secting the former in F. Then joining EF and CF, 
the square forming the inner parapet is completed. 

Within the square, at the distance of 2 or 3 feet, is de- 
scribed another square I, L, M, N, having its sides pa- 
rallel to those of the former. This marks the breadth 
of the banquette, where the men are to be drawn up. 

Again, on the outside of the first square at about 8 
or 9 feet distance is drawn a third square O, P, Q, R, 
determining the outer side and thickness of the pai*a- 
pet. This thickness is only calculated to resist musket 
balls j as, if it is to stand against cannon, it should be at 
least 1-8 feet. Lastly, at rather a greater distance from 
this third square is drawn a fourth S, T, V, X, marking 
the breadth of a ditch ;that is to surround the redoubt. 

4G The 
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Military Tbe lines being (inisbed, fascines or faggots of brush* 
Tactics wood are to be laid between the two innermost squares, 
as a foundation to support tbe earth of the banquette j 
a second range is laid on tbe lines AB, GH, to support 
the inside of the parapet, and a third on the square 
O, P, Q, R, to strengthen the outside of tbe parapet, 
leaving a space through all the fascines to the ditch, on 
the side least exposed to the enemy, as at B, for an en* 
trance. It is sometimes convenient to make this en* 
trance take a winding direction, as is shown at T, 
fig- 2. 

Fig. 3. exhibits a section of these works, where AB 
is the breadth of the ditch at the topj MN its breadth 
at the bottom *, FN its slope, on a line with tbe outside 
of the parapet, called the scarp, and GM its slope to- 
wards the open country, called the counterscarp, AL 
and ID represent the fascines forming the outer and 
inner slopes of the parapet, the interval between them 
being filled with earth trodden down hard. At E is 
the banquette. DC is the thickness of tbe parapet be- 
low, and IL its thickness above, which forms a slope 
for the more convenient firing of musketry. 

In this square redoubt it is evident that tbe men most 
fire straight forward in lines perpendicular to the sides 
of the squares, as in fig. 4. As it is often of great 
consequence that tbe directions of firing should cross 
each other, the better to flank the enemy, the banquette 
is sometimes formed with angles, as in ng. 5. so that the 
men may stand two together in little redans. As, how- 
ever, such a construction takes up too much time and 
labour for ordinary occasions, M. Le Cointe prefers a 
circular redoubt, such as is represented at fig. 6. where 
the men may fire from every part of the circumference. 
The construction of such a redoubt is extremely simple, 
and differs only in its first step, viz. describing the con- 
centric circles, which is done with a cord fastened at 
one end by a picket at a central point C. 

The strength of the redoubt will be much increased, 
if the ditch can be filled with water, as by turning into 
it the ^ream of a rivulet. See Q, fig. 7. If the ground 
he uneven, so that the water will not run equally into 
every part of the ditch, dams must be raised, as C, to 
keep up the water in the higher parts, whence it may 
run to the lower, after the former are full. 

Fig. 7. represents a plan of the square redoubt, with 
a wet ditch, when completed. A, the inner ground of 
the redoubt j B, the bottom of the ditch j CDE, the 
dam of earth j F a dam of boards, planks or fascines j 
G the upper part of the redoubt, made with fascines 
or with earth thrown out of the ditch j H, the lower 
part of the redoubt cut into the earth \ I, the berme or 
space left at the outer bottom of the parapet, to keep 
up the earth j L, the entrance of the redoubt j M, the 
inside of the parapet j N, the outside of the parapet j 
O, the banquette 5 P, the glacis j Q, the river intro- 
duced to fill the ditch with water. 

attack and defence of posts are among the most 
u aiu' k <lep»rtnient. of what the French call la petite- 

guerre, and in a country where fortified towns are 
/^o“stitute a considerable part of field operations, 
e shall consider them rather more at large than we 
have the preceding prts of military tactics. 

VV hen an officer is detached either to attack or to 
guard a post, he should provide himself with a cord re- 
gularty divided, for the purpose of describing lines, and 
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raising temporary works, and should procure a skilful Mffituj 
and confidential guide, from whom be may derive the Tutia 
requisite information respecting tbe nature of the coun-'*^ 
try, and the breadth and goodness of the roads. He 
should dispose his party in such a manner that aa ad* 
vanced guard of cavalry, as A, fig. 8. Plate DL, should Fig. t 
set out first, preceded by a small detachment of about six 
horsemen, headed by a corporal, as B, C, C ; two bortt* 
men in the middle, and two on each side. While the 
main body is moving along the principal road, as from 
H to F, a detachment of about 8 or 12 horsemen, 
cording to the strength of tbe corps, should be sent 
about 50 paces on each side, by way of wings, as DD; 
and from each of these wings 2 men should keep 50 
paces farther out, as at EE, by which means the coun- 
try will be properly examined, and surprises from thi 
enemy prevented. On coming near a wood, as at NN, 
the cavalry should spread, the better to scour the out- 
skirts and the wood itself. When the corps is noms- 
rous, the cavalry should be formed into squadrons, as 
G, G, G, and the infantry into platoons, as F, F, F, 
marching alternately along the road. 

If, on the march, the advanced guard come to a 
cross road, or the entrance of a hollow way, as at I, I, 
where it is likely they may be met by a party of thi 
enemy, they^ should immediately prepare for an attack ) 
and it the commander of the main body observe his ad- 
vanced guard in action, he should immediately draw 
oflf bis platoons of infantry, and form them on the sldi 
of the road, as at L, L, L, or on some neighbouring 
height, as at M, M, that they may be out or the way 
of the enemy’s cavalry, and ready to engage if occa- 
sion should require it. .. 

On the march tbe party should carefully w • 
lages, and rather halt or refresh his men in a wood, or 
some other concealed spot. , ’1 

The commander ef a detached party must take 
safest and most efiectual methods to reconnoitro I e 
country through which he is to pass, without ® . 
served or suspected by the enemy. The method 0 
doing this recommended by M. Jeney will 
succeed, and is as follows : He supposes p|,|i 

his party at Soest in Westphalia A (fig. 2 , Plate Bb ;» 
and the enemy posted at Bervick B, two leagues ro® jg ^ 
him. To know the situation of this place without s ir- 
ring from Soest, he takes the map of the countJ^ • 
from Soest as the centre, he draws a circle, whose 
cumference passes half a league beyond Bervick. • 
draws a circle of the same size upon a leaf of 
make his plan, as in fig. 2 . and then places Sees i 
the centre A, and marks all the villages which he 
in the map near tbe circumference upon his plan, wi 
the distances and bearings as they are reprewnte 
the map, making use of a pencil to mark the p» 
DDD, so as to correct the errors more easily w 1 
the map may have led him to make. 1 r km 

Having thus formed bis plan with a scale ° 
leagues, he goes to the burgomaster of 
Soest, where he causes some of tbe most intelligeo , 
habitants to come, and speaking to them . / 
openly, induces them to communicate all the m ® 
tion for which he has occasion. . , . ^ 

Tbe better to conceal his designs, he begins ^ 
connoitring by Brockbusen, a village 
enemy. He asks the distance from Soest to B 
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Mliuiy sen 5 if they say it is a league and three-fourths, he cor- 
Taetict. reels the distance of his plan, which made it two leagues j 

< -><■■-> ^en he informs himself of all that is to be found on the 
road from Soest to Brockhusen, chapels, houses, woods, 
fields, orchards, rivers, rivulets, bridges, mills, &c. If 
they say that a league from Soest they pass the village 
of Kinderking, he marks that place upon his plan. He 
asks if the road from Soest to Kinderking be crossed by 
any other road •, if there be any morass or heath j if the 
road be inclosed, paved or straight j if there he any 
bridges to pass, and at what distance. He takes care 
to mark every thing on his plan, forgetting nothing, 
even to mills, bushes, gibbets, gullies, fords, and every 
thing that can be got from their information *, which 
will probably be perfect, because one always knows 
more than another. He continues his questions from 
Kinderking to Brockhusen, and advancing by little and 
little, observes the same method on the roads of the 
other villages round, marked DD D. In this manner he 
cannot fail to acquire an entire knowledge of all the 
places j besides, he finds himself imperceptibly instruct- 
ed in the position of the enemy, by seeing the different 
routes by which he can approach with the greatest se- 
,8 enrity. 

Attaek of For the. attack of an enemy’s post, such men should 

P^ts. be selected as are brave, cool, and experienced j or if 
the affair require a considerable number, the detach- 
ment should be divided into platoons, some composed of 
picked men for the real attack, and others of ordinary 
soldiers for feints. The men should be provided, be- 
sides their arms, with such instruments as may be ne- 
cessary for pulling down or scaling the enemy’s works, 
•ueb as shovels and pickaxes for fascine parapets; hatch- 
ets for pallisacloes or clievaux de frize, and scaling lad- 
ders for .stone or brick work. Having made the proper 
disposition for bis attack, and procured the necessary 
guides, the commander of the detachment should set 
out in the night, so as to be at the place of attack two 
or three hours before daybreak, taking care to march 
with as little noise or parade as possible. 

li the post to be attacked be an ordinary redoubt, 
such as we have described in N® 25. on hearing the sig- 
nal previously agreed on, all the divisions are to rise at 
once from the place where they should have lain con- 
cealed ; the first ranks should leap into the ditch, and 
goon after the second should follow, and both together 
assist in undermining the angles of the scarp, or cutting 
away the stakes which may impede their progress. If 
the parapet be faced with stone or brick work, care 
should be taken that the ladders be not too short, and 
great expedition should be used in mounting them, and 
especially in following the leading men in the assault, 
if they should he knocked down by the fire of the ene- 
my. 

Shoiild the ditch he filled with water, and too deep 
to be waded, it may be crossed on temporary bridges 
made of planks, supported on empty casks, or the ditch 
may be filled up with casks full of earth. If, as often 
happens, the ground be obstructed 'with caltrops, these 



must be swept away by dragging trees with their leaves Miliurr 
and branches over the ground (a). Tactics 

In attacking posts of considerable magnitude, such 
as villages, it is best to divide the attack, and to make 
a feint on those parts which seem best defended, while 
the true attacks are reserved for those situation.s which 
seem most difficult of access, and where consequently, 
the enemy is least upon his guard. As soon as part of 
the village has been carried, some divisions of the de- 
tachment should hasten to strengthen their position, by 
possessing themselves of some church, or high ground, 
from which they annoy the enemy. 

When a post is once occupied, if it be thought of defence of 
sufficient consequence to retain it, the best methods 
should immediately be taken to protect it against an at- 
tack of the enemy. The infantry te remain under arms 
in the middle of the place, the cavalry to patrole with- 
out, while the commanding officer, escorted by a dozen 
horsemen, goes to examine the environs to make his 
arrangements ; having sent several small detachments 
before, to cover him in time of reconnoitring. 

Having remarked the places proper for his guard, 
defence, and retreat, as well as the dangerous ones by 
which the enemy can make approaches secretly to sur- 
prise him, he should choose the most convenient in the 
front of hi.s post to fix his grand guard D, (fig. 1. Plate 
DLL), which must face the enemy. He must mark 
the heights for this guard to place theirvedettegEEEE, **** ** 

and regulate the number according to the exigencies of 
the situation. In a covered country you must not be 
sparing of them, and must reinforce every guard. At 
50 paces from the front of the grand guard a non- 
commissioned officer with eight horsemen should be al- 
ways ready to set out at K, to go and reconnoitre, when 
the vedettes have observed any party. 

If the post to be defended be merely a redoubt, it 
will be proper to keep in readiness a number of trees 
cut down with their branches, to stop up any breaches 
made by the enemy’s shot. The men employed in the 
defence should stand in three ranks, the front and centre 
ranks with fixed bayonets, and the third rank provided 
with long pikes, so as to project as far as the bayonets 
of the front rank. On the enemy’s approach, the men 
should reserve their fire till the enemy come up to the 
glacis, and the rear rank should be furnished with hand 
grenades, or lighted fagguts, to throw among the ene- 
my, when they attempt to scale the parapet. 

In the defence of a village or small town, guards 
should be posted at the entrance of the principal streets; 
trenches should be cut across the streets, and cannon 
planted behind them, while a detachment of cavalry 
should occupy the market-place, or broadest street, to 
attack the enemy, if they force an entrance. If the 
advanced guards are driven in, they should retire with 
coolness and deliberation, defending ibeir posts from 
house to bouse, till proper support can be given them 
from the body of the detachment. 

If there be any dangerous place capable of covering 
the approaches of the enemy in the environs of the post, 

and 



(a) The principal engines employed in the attack of posts, are represented in Plat? DLV, to which we shall 
presently refer. 
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and out of the circuit of the patrdes, there should be a thrown in the way of his approach, 
guard placed there, more or less strong according to the 
importance of the place, and care should be tal^en to 
The guards and picqUets 



Paitl 
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Mode of 
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preserve the comthunicatioii, 
being placed, the detachment that was sent out oh the 
roads must be called in, and then go to work to lodge the 
party in the gardens that open upon the country, and 
the commanding ofiiccr's quarters^ beating down hedges, 
filling up ditches, and levelling a piece of ground large 
enough to draw up the whole corps. The horses to be 
put under cover in hams, contiguous to the gardens ^ but 
in case there are no barns, they may substitute sheds open 
on one side, that the horses may go out together in case 
of an alarm. The oiHcers should occupy the bouses in 
the neighbourhood of the sheds, and one of each com- 
pany remain day and night with the company, to pre*> 
vent any of the men from entering the village without 
leave, upon any pretence. The commanding officer 
must acquaint tlie officers of his having chosen the place 
M for the rendezvous in case of a retreat j which ou^bt 
to be at some distance from the village, and on the side 
he judges most convenient for retiring to the army. At 
sunset the grand guard are to return to the post and join 
the picquet, the half of each to mount alternately till 
daybreak, and then the grand guard to return to the 
place which they possessed the day before. The sentries 
and vedettes should be doubled, and all the passages shut 
up with waggons placed in two rows, except one for 
sallying out at in case of a retreat, made wide enough 
for the passage of the patrnles or the whole cavalry. 

The corporals of the ordinary guard should lead the 
relief of the vedettes every hour, setting olT together 5 
but when they come to the passage of the post A, they 
must separate into two parties, the one to the right to 
relieve the vedettes BBB, the other to the left for the 
vedettes CCC j then each of them, with the par- 
ties they have relieved, should go on at their head a 
quarter of a league by the two routes pointed out in the 
plan, to examine the environs, supposing an hour to 
each. Besides this reconnoitring, the captain of the 
grand guard should send two patroles in the night. To 
fill up the intervals, they should set one about half an 
hour after the corporals, and make the same round. 

In defensive operations in an open country, the forti- 
fying of a village or a church -yard may often prove of 
importance, as such posU well defended may obstruct 
the movements of the enemy, and give time tor a suffi- 
cient force to collect to meet them in the field. We 
shall therefore describe tlie most approved mode of 
strengthening these positions. 

When it is proposed to fortify a village, inquiry 
should first be made respecting the surrounding countiy, 
whether there are woods, hills, or rivers near the vil- 
lage, whether the roads be accessible, whether provi- 
sions can he easily obtained, &c. If the village is to 
be occupied as a post of defence merely, the woods, ri- 
vers, ravines, or heights, may afford advantageous out- 
posts or situations for batteries or ambuscades j but if it 
is to be possessed as an advanced post on the eve of a 
battle, the woods next the army should be cut down, 
the hollows filled up, and every thing removed whidi 
may the freest communication between the eiU 

lage arid the main army; while on the side of the ene. 
my, every obstruction by works, trees, &c. should be 



The roads should VBiiq 
he broken pp or intersected with deep ditches. Tactk 
If tliere be good hedges or d’eep roads parallel to 
village, or in such a situation as to front the eoeiny, 
these will serve as breastworks, and for shelter. The 
hedges should be cut down to within foor feet of the 
bottom, their tops sloping towards the coontry, and 
deep ditches should be dug in front. If the roads ire 
deep, banquettes or steps must he thrown up next the 
hedge to raise the men to the proper height for firing. 

For want of such natural means of defence, it will be 
necessary to throw up intrenchments on the side next 
the enemy and on the flanks. 

Fig. I. Plate DLIL will explain the method of do* Fine 
ing this in a village, under ordinary circumstances. M 
The village stands in a plain, and in front of the army, 
which is distant from it about 600 paces, a. The front 
of the intrenchment consists of three fleeches or arrows, 
c, r/, joined together by lines. There are wolf-holes 
before the works that cover the left flank e: the line g, 
which crosses some swampy grounds, is broken in 8er^ 
ral places 1 ; and the grove of wood /, is cut down, to 
prevent the enemy from approaching under cover of lU 
As the right flank, consisting of a level plain, is mow 
exposed than any other quarter, in addition to the works 
made of earth, which are thrown up at w, trees aw 
collected, and heaped up ib the form of an abattis, ». 
These are defended by a discharge of rausquetry from 
the intrenchments, whose lines are raised as high as p<^ 
Bible behind the growing hedges 0, which inclose the 
gardens. It has however been judged necessary to throw 
the works up in a forward position p^ and 
interval between them and the hedges, lest the hoo^ 
should be set on fire by the enemy, and the troops 
exposed to it. Every thing is left clear and open a 
the back of the village, in order to secure a free in er 
course with head-quarters. 1 • 

Other measures, however, must be adopted m 
fortifying of villages which lie at so great a dis M 
from the camp, that the enemy might ®“**P*^^*” .. 

possession of them before any succours could be sen > 
for in that case, intrenchments must be thrown p 
throughout the whole of their circumference. 1^ 
contrary, one of the wings of the army shoo * P* 
ported by such a post, it would be more ju icio 
put the flank in a state of defence, and to leng co 
works in that quarter, to prevent the enemy irom 
ing it. 



If it should be judged expedient, under the . 
-.ances of the army being cantoned, to A 

which lies in a plain, other means most be use j ^ 



that case there would not be troops enough to ^ ® 
Should there be a sufficiency of men, intrenc 
must be thrown up in the manner we have ero > 
and fleeches must be adopted to cover them 
with lines to connect the vacant intervals ; bu 1 
be a scarcity of soldiei-s, nothing but what ® 
necessary must be done j for it is highly inipo ‘ 
tempt more than can be easily defended. 
circumstances you must be satisfied with erec lOg 
works, or using barricadoes to mask the en . 
here and there likewise fleeches must be cons 
whose communication will he kept up by ^ ^ 
hedges. If the village should stand on an eroi 
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JIDitary fortified with more focility, and^ UMy things 

Tactic*, may be omitted, as the natural situation » itsekf a re* 
'■ ""w ' spectable post. 

ShouW there he a very great disproportion between 
the extent of the village, and the number of men in* 
tended for its defence, and the latter should be too 
small, a part only must be fortified, aod the remainder 
of the houses must be secured by lines. Sometimes in* 
deed it is found necessary to bum or destroy them, to 
prevent the enemy from approaching the fortified parts, 
under cover of the buildings. 

But if the garrison should not be sufficiently strong 
even to defend a part of the village, you nnist be con* 
tented with fortifying the church and church-yard, or 
the castle if there be one. If any of these posts be 
thought defensible, troops must occupy them on the 
first alarm s but this must be done in perfect safety, 
and without the soldiers being exposed to be cut off on 
their march. This precaution is above all others ne- 
cessary where villages are so long and open that the 
cavalry may enter them at every opening. On this 
account the ordinary roads and avenues must not only 
be obstructed, but the garden hedges must be repaired, 
and every opening must be closed, which may be easily 
done by driving stakes into the earth, and nailing boards 
across them, which %vill prevent any sudden irruption of 
the cavalry, from which albne any danger is to be ap- 
prehended on occasions of this sort j for tlie infantry 
would scarcely advance, except by surprise, before the 
garrison could occupy its station. If any apprehensions 
are formed of an attack, the soldiers most not be absent 
from tbeir post, either in the dusk of the evening, or at 
night ; they must, on the contrary, be assembled in the 
intrencliments during that period, to be ready in tbo 
neighbouring houses, always clothed and accoutred. 
Method of A church and church-yard afford an admirable post: 
fortifying of defence, especially if, as usually happens, they are 
andc^ch elevation. In fortifying such a post, we 

yard. should first block up every road and bye way leading 
j-j j to it, by means of waggons or carts, with their wheels 
taken off and loaded with dung or earth ; trees 'laid 
across, or chevaux de frize. The narrow paths may be 
barricadoed with rails, with their points standing up- 
wards, and a little outwards, having behind them thick 
branches of trees, or logs of wood, with a ditch in 
front. These previous precautions being taken, the 
doors of the church should be pierced in several places, 
about eight feet from the bottom, with holes large 
enough to admit the muzzle of the mosquet, and plat- 
forms should be raised with steps within for the men to 
fire from. Other loop holes should be made at the bot- 
tom of the doors just above the level of the ground, 
and a ditch must be dug within, about three feet deep, 
so as to admit of men fixing from thence through these 
lower loop-holes. Sec fig. 2. The doors must also be 
secured by bairicadoes, consisting of palKsades driven 
several foet into the ground, and set extremely thick, 
some being deeper than others, so as to leave spaces be- 
tween* them and the top for loop-boles. See o, o, fig, 3. 
This barricado is tecbnicaHy called tambwr. The 
walls of the church must also be pierced in Various 
places as directed for the doors, sCe fig. 3. and ditches 
must be dug witbiir them, and scafiblding erected as be- 
fore. 

Again, on the outside of the church, a ditch is to be 
2 



dug as close to the walls as is consistent with safety to Military 
the foundation, about 1 2 feet in breadth at the top, and Tactics, 
four in depth j and from tlic further side of this ditch ' "y"' 

the ground should be gradually sloped towards the open 
country. Tlirough the m^iu door of the church an 
opening should he made about two feet above the 
ground, sufficiently large to admit of one man passing 
through without much difficulty, so that when the - 
church-yard becomes untenable, the garrboii may re^ > 
treat into the church. 

It must not be forgotten to secure the means of a 
cross fire. If the church be built in the form of a cross, 
cross firings may be easily procured through the proper 
loop-holes^ but when this is not the case, loop-holes should 
be made through every salient angle of the building, or 
tambours, such as represented in fig. 3. must be formed 
wherever it can be conveniently done. 

Men must be distributed in the upper part of the 
building. These men will take out the tiles or slates in 
different places, in order to observe the approaches of 
the enemy, and to fire upon him when be comes within 
musket-shot. The lower windows of the tower or 
steeple roust likewise be barricadoed, and have loop- 
holes made in them. The pavement of the church must 
be taken np, and the stones or bricks be carried to tbe 
top of the building, to enable tlie besieged to let them 
drop upon tbe enemy, when he gels sufficiency near. 

Ill order to render the defence as pTaoticahfo'as possible, 
you must also collect some large barrels or tubs,^n'd 
keep them oonstantly at hand filled with water, for tbe 
purpose of extinguishing any fii^ which might break 
out in tbe church, or be effected by the enemy's 
shells. 

Fig. 4. shows a plan of the church and churcb-yard fig. . 
thus fortified, o, a, o, a, the wall of the clmrcb-yard \ 

c, tambour work in the front of tbe entrances ; (/, tbe 
church j e, tambour work constructed opposite the 
doors ; the sacristy or vestry. 

Connected with the attack and defence of posts is of a'mbiu- 
tbe soHjeot of ambuscade, which we must now briefly cade*, 
consider. 

Ambuscades may be formed in any place where a 
part may lie concealed, to surprise the enemy in pas- 
sing. They are easily carried into execution in woods,, 
hollow places, and large deserted buildings ; bot the 
placing of an ambuscade in any situation i*equires pre- 
vious accurate information with respect to the move- 
ments of the enen^y. When the commander of a party 
has been directed to form an ambuscade, to surprise a 
convoy of artillery, baggage, or provisions, or a body 
of recruits going to reinforce the enemy, he should first 
make every necessary inquiry respecting the route which 
the enemy is to take j the situation of the places near 
which he is to pass, and the post to which he is about 
to 'march. He must also inquire with seeming anxiety 
about the roads which lead in an opposite direction, 011 
which he should seem more intent than on his main 
object. Having concerted his plan, he should «et out 
•at the head of his detachment if. possible, and leaving 
bis post on ‘the side opposite to his true route, the better 
to coqceal bis design. If tbe place where be intends to 
•plant his ambuscade be not far distant, he should come 
into his true route about lirtlf way, and there place half 
his infantry in ambush to favour liis retreat. JJnt when 
the country where he proposes going i.s distant, and tbe 

march.^ 
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march' requires at least two nights, he must conduct his 
party by meandring from wood to wood, if there be 
' any. He must not forget to provide necessai*y refresh* 
ments for the day, which must be passed in some con* 
cealed place where he may not be perceived, and must 
cause three rations of oats to be carried for each 
horse. 

Proper precautions having been taken to guard any 
cross road or bridge that m^ lie near the place of am- 
buscade, the commanding omcer should take care to be 
at least two hours before the enemy, and to place the 
ambuscade on that side, by which, if worsted, he may 
retire with the greatest safety. 

Plate DLlll. fig. 2. will illustrate the proper me- 
thod of laying an ambuscade. A represents the infan- 
try of the surprising party, which ought to be placed at 
least 600 paces behind B, the cavalry, so that, if pur- 
sued, they may both fall back to A, and make good 
•their retreat to the guard at the bridge or cross road ^ 
H>r to another party of infantry placed in ambush half 
way. If tbeambuscade be placed in a wood, an intelligent 
ooU'Commissioned officer should be chosen to get upon a 
high tree C, from which he can see the march of the 
enemy, and give notice of the most essential circum- 
stances. The first of these is the seeing the advanced 
guard j the second is the approach of the corps, and 
the third is the time when their front is advanced as 
far as the ambuscade B j for which the commanding of- 
ficer should instruct the observer what signals he is to 
-make from the top of the tree, to communicate the ne- 
cessary information without speaking, which may be 
done by means of a small cord D, of a brown or green 
colour, so as to be least perceptible. Let this cord be 
placed as in the plan, so that no branch interrupt it, 
with one end in the hand of the observer, and the other 
in, the commanding officer’s hand in the ambuscade B. 

As soon as the advanced guard appears, the observer 
must pull the cord, and the commanding officer cause 
the party to mount and remain in deep silence. If by 
a Htiatagem, which is practised for particular Teasons, 
the advanced guard is immediately followed by the 
corps, which may be easily known by their being more 
numerous than ordinary, and not followed by any other 
corps, that the commander may not be deceived by the 
enemy, the cord should be drawn a second time, and 
a third time when their front is advanced as high as the 
ambuscade. At that instant the party must rush out, 
and furiously attack the flanks of their centre in the 
following manner. 

If the advanced guard E is formed only of an ordi- 
nary number, they should he allowed to pass j and at 
the approach of the principal part or convoy F, the 
Chief to be informed by the second pulling of the cord. 
At the moment the head of the convoy shall be ad- 
vanced as high as B, the cord must be pulled the 
third and last time 5 and at this signal the party must 
rush out without being perceived, and suddenly attack 
the centre on the flank, engaging only with their swords, 
and making such a noise as to prevent the enemy from 
hearing the orders of iheir officers. They must disarm 
all whom their bravery shall throw !n their way, taking 

that tT unless it be certain 

t at they are so far from their army or parties, on ac- 
count of which they cannot be affected) for in either of 
■3 



these cases they will not fail to run at the noise, and HOhiir I 
disturb the retreat. Tuta 

In all secret expeditions, great circumspection shoold'*’^ 
be used, that the party be not seen or betrayed *, as if 
they be discovered by the advanced guard before the ' 
blow be struck, the enterprise most be iromediatelj 
abandoned, and the party retire. When the guide, or 
any one of the party deserts, and cannot be catched, a 
retreat must immediately be thought of, or the ambus* 
cade must be placed somewhere else j but to prevent 
such a misfortune, the officers should be charged to exa* 
mine frequently whether they have all tbeir men. 

An ambuscade should never be fonnedfor cutting off 
the enemy’s retreat, as this will drive him to despair, 
and make him rally and attack the party witli desperate 
resolution. There may be an exception to this, when 
it is pretty certain that the whole party of the enemy 
may be cut off or taken prisoners, either from the small- 
ness of their number, or from the peculiar situation of 
the place of ambuscade. 

Several ambuscades should not be formed at once, 
except for the purpose of seizing foragers, in which cast 
they should be disposed so that the sentinels may see 
from one to another. Then the first guard which sets 
the foragers, should commence the attack, and can soon 
be assisted by the rest of the party. 

In all ambuscades, no sentries should he placed but 
officers or non-commissioned officers. On downs, 
hind mountains, or in gullies, the sentries should He with 
their bellies on the ground, and their feet towards tbs 
ambuscade, the body covered with a gray or gwD 
cloak, according to the colour of the ground, with their 
heads a little raised and wrapped in a handkerchief of 
straw green colour, or white in time of snow, so as not 
to be easily perceived. The numbers of sentinels can- 
not be determined, but they should be disposed so as to 
watch on all sides of the ambuscade, and stop every 
who may inadvertently approach too near. The sentnes 
should give notice of what they discover by gestures, to 
which all the officers should be very attentive. 
tries where there are no woods, vineyards, or he go8» 
an anibuscade may he placed in afield of hemp or coni) 
or some sort of grain, provided it.be high 
cover the men, at least with the help of art. 

the stalk of the corn is not high enough, some of the in- 
fantry must be set to work with spades and 
which they must have brought along with them, for 
purpose of digging holes in the field deep enoug 
make up for the defective height of the corn. 

An ambuscade often forms part of a stratagem 
bringing on an action with a party of the enemy w 
would be superior, were it not for some 
this kind, as in the following case. See Plate B • 
fig. I. Suppose the whole party to set 
marching under the conduct of a trusty guide by co 
ed ways at a distance from the enemy. Being come 
the place C, which ought to be in the . 

high as the field of battle, the infantry should e 
cealed out of the road far from the sight of | 

This must be the centre of correspondence 
army, the rendezvous of the booty, and ®”PP®*^L . 
treat of all the cavalry, of which there shou ^ 
many detachments as there are attacks prop^ 
made. We shall suppose six of 100 men each, ao 
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Military must go secretly by particular routes to their respective 
Tactic*, posts, E, D, F, G, H, I. Neither trouble nor expence 
* shoulil be spared to procure good guides. Each detach- 
ment should lie in ambush half a league, if necessary, 
from the object of the attack BKKKK. 

The noise of the musketry in the armies is to be the 
signal for their irruption i and then bravery, intrepidity, 
and courage will give wings to the people. The second 
detachment D will glance imperceptibly between the 
villages, and fall like thunder on the camp B *, and 
while 8o attack all whom they meet,* the other 20 
should light their torches at the fires that are to be 
found everywhere, and spread the flames rapidly to the 
straw of the tents. As they cannot fail to have the 
picquet of the camp soon at their heels, they must strike 
their blow with all possible expedition, without stopping 
to plunder, being content with the glory of having ex> 
cited a general alarm, capable of confounding the whole 
army, and contributing to the gaining of a battle. 

At the same time that the detachment D attacks the 
camp B, the others, E, F, G, H, must with equal vio- 
lence attack the villages K, K, K, K, which they have 
in front, doing the same the first did in camp, except 
that they may seize as plunder every thing which they 
can conveniently carry off, with which these villages 
are commonly filled, seizing the best horses, hamstring- 
ing others with the stroke of a sword, and setting fire to 
all the places which contain the enemy's baggage. Each 
detachment should cause some horsemen to advance be- 
yond the village, to observe the motion of the troops, 
who will not fail to run to their assistance. As soon as 
they perceive them, they must make their retreat as fast 
as possible by the routes which the commanding officer 
has preconcerted, and which are represented in the plate 
by the coarse lines. The sixth detachment I, in ambush 
on the side of the road leading from the camp, should 
remain there, to seize all the enemy who think of saving 
themselves by flight. 

'OfrdrMt*. When the commander of a detachment finds himself 
obliged to abandon a post, or that it is not worth de- 
fending, it becomes necessa^ forliim to prepare for bis 
retreat. This is often a difficult and dangerous affair, 
and requires much prudence as well as bravery on the 
part both of officers and men. If possible, he should re- 
treat on that side which forms a communication with 
the general basis or line of posts occupied by his party. 
The following observations on lines of retreat, connected 
with the lines of operation described in 22, will be 
found of importance. 

A retreat on a- single line is a fault of the utmost 
magnitude, for it is evident that if the army C (fig. 8. 
Plate Plate DXLVI.) retire from it towards B, along the 
DXLVI. line AB, the enemy may send besides, two corps o, r/, 
% against the flanks of this army, which would separate it 
at the point B, and in this case it would be surround- 
ed. Nor is this the only disadvantage, for all the coun- 
try situated to the right and left of the line AB, would 
fall into the hands of the enemy; while, in a retreat, it 
is always a rule to cover as much of the country as pos- 
aible. 

A concentric retreat is of such a nature, that in an ex- 
tensive position they fall back to one more confined, so 
that the two lines of operation at the extremities AB, 
9 * (fig. 9.) unite at the object of retreat C, forming an 
Fig. !•. aente angle, or as at figi 10.. an. obtuse angle ; such a- 



rcti-eat would have no better issue than the former. The 
same disadvantages which result from retreats on asingle 
line would likewise attend this. There is one circum- 
stance which might induce a general to retreat in this 
manner, and that is, with the view of covering any im- 
portant place, a capital, for example, by taking an ad- 
vantageous position, which is indicated by C, in the 
figures; the important place required to be covered 
would probably be at D. But nevertheless this measure 
would be ineffectual if the enemy were at all versant in 
the art of war, and operated on the flanks of the army 
they were pui-suing. The best method of covering a 
country, which is in our rear, is to proceed against the 
flanks of the enemy which is advancing ; and by this 
intrepid and bold movement, to change our defensive 
operations into those of an attack. 

A retreat conducted in parallel lines, as the basis AB, 
in four corps, i, 2, 3, 4, or the lines AC, EG, FH, BD, 
is doubtless better than the concentric retreats which we 
have just considered. In the first place, the country is 
better covered by means of the parallel lines ; secondly, 
the enemy cannot so easily insult the flanks of the re- 
treating army, provided that this is in a condition to per- 
form the same manoeuvre with regard tethem, and thus 
obstruct their progress ; lastly, they would be afraid of 
advancing with too much precipitation, from the moment 
their attention is divided by the attempt which may be 
made against them. Bat there might 1 ^ something still* 
better attending it, viz. to retire in an eccentric direc- 
tion, as we shall show presently. 

The excellence of parallel retreafts is maintained from 
the idea that they cover a country better, and likewise 
stop the progress of an enemy, when opposed in a direct 
line. Certainly this appears evident to the eye ; but 
the sight is often the medium only of error. It is the 
ignis Jatuus which leads us into the mire, and the pre- 
sent instance is a proof of it. This opinion was not in- 
deed well founded among our predecessors, and still less 
is it so among the moderns. We do not now arrest the 
progress of the enemy, by presenting ourselves to their 
strongest part, viz. their front; but, on the contrary, by 
intercepting their flanks, which are the weakest parts ; 
by harassing their rear ; by menacing their provisions 
and their communication with the sources of their vigour 
and power. It follows from hence, that eccentric re- 
treats are the best. An army (fig. 12.) who retiree 
from n, b, c, </, e, towards Jlgt b, f, runs no risk of' 
seeing the enemy advance in the segment f^k; for he 
would; by such a movement, be in danger of being sui- 
rounded. 

We may lay it down as a rule, that it is essentially 
necessary, in all retreats, to divideinto different columns, 
in order to divert the attention of the enemy ; and it 
is fully demonstrated that there is not in war a more 
important maxim. We might show that this method 
of attracting the attention of the enemy to many differ- 
ent points at once is, properly speaking, exciting a de- 
gree of apprehension with regard to bis flanks and rear. 
But it naturally results from all that has been said rela- 
tive to the inutility of diverging offensive operations, as 
well as those which are directed by a single line, or by 
an aente angle, that eccentric retreats are of all others 
the most preferable. Since concentric operations are 
the most advantageous in attacking, , eccentric ones must 
necessarily possess the same ad vantages in defence; every 

thing 
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tbiog should be in opposition, in two different kinds of 
warfare, which are in their nature and interests contra- 
dictory. 

In conducting a retreat, as in all other field opera- 
tions, an army should assume, as the principal object, its 
own magazines, and the safety of its lines of convoy, 
rather than the army of the enemy ^ and it sliould never 
lake a position opposite the enemy, but rather on one 
side of him. 

We have hitherto considered military operations in 
the field, as they are subservient, or preparatory to, that 
most important consequence of war, a battle. We must 
now examine what are the causes which should induce a 
general to hazard or avoid a battle ^ and if he determine 
on a general action, what are the best methods of dis- 
posing the troops under bis command. 

At present, actions in the field are distinguished into 
two kinds, according as they are more or less general. 
When the whole of the adverse armies are engaged, it 
is called a battle ; but where only a part of each is con- 
cerned, a combat. The latter of these, however despe- 
rate, does not in general involve such important conse- 
quences as the former j but as in a general engagement, 
the vanquished party usually lose the greater part of 
their artillery and baggage, and are compelled to retire 
and leave the country behind them at the mercy of the 
' victors, a prudent general never hazards suen losses 
without important reasons. 

. Reasons for When an army is superior to its opponents in number 
liazarding or discipline j when discord prevails among the chiefs of 
a aUle. advewe army j when a neglect of the ordinary pre- 
cautions in marching, encamping, or other obvious du- 
ties, demonstrate their incapacity 5 when it is necessary 
to relieve a considerable town or post that is besieged 
by the enemy *, when it is apprehended that the army 
•will be dispersed or ruined, without a. general engage- 
ment *, when intelligence has been received that rein- 
forcements are approaching to the enemy, which will 
render him superior j when the enemy has received, in 
seme preceding action, a considerable check which he 
has not yet recovered, or when the army whose general 
IS thus canwssing the advantages and disadvantages of 
a battle, is in such a state, tliat every thing ought to be 
hazarded for its relief, the commander is ^warranted in 
36 giving battle to the enemy. 

contrary, when less is to be hoped for from a 
general victory than feared from a defeat \ when the army is in- 
action. ferior either in number, courage, or discipline, to the 

enemy ; when it is in expectation of being reinforced by 
a strong detachment of fresh troops; when the enemy 
is so advantageously posted that it would be impossible 
to bring him to an engagement on equal terms, or to 
force his entrenchments ; or when there is a prospect, 
by temporising and declining battle, of ruining the 
army of the enemy by disease, famine, or desertion, it 
wou d be wrong to place the fortune of the caropamn 
on the issue of a battle. ® 

When a general engagement has been resolved on, 
the. general is to devise the means of carrying it into 
execution, so as to have the strongest presumption of 
success. He is to arrange, with the officers of his staff, 
the manner in which the troops are to be divided and 
disposed, or what is cafied the order of battle ; be should 
aesign to bis several officers their respective poste, and 



Prepara- 
tion for a 
.battle. 



see that copies of the order of battle he given to those uiuun 
that have a separate command. The proper officers Tutia 
sliould take care that the troops under their conimand''”^ 
be properly armed and equipped, and that they arc al- 
lowed time to rest and refresh themselves before theeo* 
gagement. The heavy baggage, and every thing that 
might encumber the operations of the troops, should be 
removed, and placed at a distance under a proper guard. 

A reserve should be formed near the park of artillery, 
consisting of some of the bravest and best disciplined 
troops, beaded by the most experienced officers. 3I 

In time of action, the commander in chief should beC««- 
80 situated as to be able to issue bis orders with the least 
difficulty, and to observe as far as possible the operatloosi,^ 
of his troops, and more especially the effects of thelinttkici» 
attack. Every other general officer must keep his own 
station, to direct the charge of the troops, or to rally 
and re-form those which have been routed and dispersed. 
When the action becomes general, and is obstinately 
contested, the cwnroander-in-chief shonld direct the 
principal efforts of his troops against that part of the 
enemy's line which makes the greatest resistance and 
should himself hasten to this spot, to animate his men 
to greater activity and exertion by his presence asd 
exhortations. 

The artillery of the army sliould accompany the first 
line, and the remainder of the troops should follow ihe 
movements of those before them, so as to preserve tw 
proper distance between the lines, and march with the 
least possible disorder and confusion. If the first line 
give way, the second should march np to its rellel, aw 
either charge the enemy, or keep him employed till the 
first line has time to rally and re-form. ll| however,** 
often happens, the other lines are struck with a panic on 
observing the repulse of their predecessors, the reserve 
should be brought up, and it is probable that their cou- 
rage and resolution will reanimate the scattered troops* 
and turn the fortune of the day. ^ . 

In forming the order of battle, regard ^ |^,it 

to the nature and situation of the place where the ba e 
is to be fought ; to the number and quality of the troop* 
engaged, and to the mode of fighting which 
likely to take place during the action, or to decide t 
victory. There are two principal methods of lon^ 
troops in order of battle, the column and the line, 
former of these was most in use among the ancients, 
been greatly recommended by Folard in bis 
taries on Polybius, and practised with the most bn 1 
success by the French armies since their portentous 
volution. This order of battle is adapted ch»e% 

‘ where the activity of the troops can be relied ®n, 
where much firing with musketry or artillery, 
pected to take place, and where of course the anairi 
he decided principally by the pike or the bayonet, 
is also well calculated for a body of 
to resist the attack of cavalry. It is obvious t a 
the close arrangement of troops in column, this isj^ 
tion must expose them more to gn 

must endanger their being flanked or iJ. 

enemy whose front is more extended. The 
vantages and disadvantages of the column an ’ 

will be more readily perceived by attending to 
lowing principles. , 1 

From the order of battle as a basis are 
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instructive principles relating to what are called ^ 
marching and lines of firings which constitute a con- 
siderable part of (he elements of modern tactics. 

There arc as many lines of marching arising from the 
of inarching battle, as there are soldiers in the first rank of 

and firing, the line or column, and as the soldiers approach to- 
wards the enemy, these lines of marching, at least in 
the infantry, produce lines of firing. It is the nature 
and relative advantages of different lines of marching 
and firing that we now propose to consider. 

Let us suppose two lines of troops, A and B, fig. 13. 
DXLVX. extended opposite to each other, of which A is consider- 
ably longer than B at each exti*emity, or, as it is term- 
ed, outflanks it. It is evident that B maybe surround- 
ed by A, as from the superior numbers of A, B may 
be attacked in flank and rear. It is therefore evident 
that when the niimhers are unequal, and the contest is 
to be decided by firing, the greater number must pre- 
vail, if both are arranged in lines. 

Again, the line AB (fig. 14.) being attacked by the 
line c dj the flank B cannot extend itself parallel Xjo c d, 
if this line advances always in front towards A. The 
line attacked is ^uiTounded, and even so pressed upon, 
that they must all take flight towards A. If any troops 
by chance should endeavotg: to form upon the line ef^ 
they would not have time taken in front and in flank 
by the enemy’s fire, they could never resist such an at- 
tack. The cavalry would experience the same disad- 
vantages in a similar case. Horsemen attacked to the 
right, to the left, and in front, could not defend them- 
selves *, the celerity of the horses, no doubt, would en- 
able tliem to deploy quicker than the infantry \ but, 
by the same reasoning, the enemy’s cavalry, which is ad- 
vanced upon their flank, would likewise advance the 
quicker from the point B, towards tlie opposite wing A, 
which a corps of infantry could not possibly do. Thus 
it would be equally difl&cult to form the line e f ; every 
thing would be overthrown, and they must retire in the 
greatest disorder towards A. It is hence clear that 
every effort should be made by an army in line of bat- 
tle, to turn the enemy’s flanks with its front. 

Concentric lines of marching and firing well exe- 
cuted, are exceedingly important. Hence it is that a 
fortress must yield when it is besieged, as the fire from 
the fortress is eccentric^ while that of the besiegers is 
concentric. Hence, too, sorties from a garrison rarely 
succeed, because they are eccentric operations. 

When an army is much weaker than its opponent, if 
the former be compelled to an action, it should throw 
itself on the enemies flanks *, and to do this with effect, 
the enemy’s front should be kept occupied, so as to 
draw off bis attention from his flanks. If the line were 
long, be would have time to convey all that part oppo- 
site to the side attacked, as A (fig. 15.) into the line 
e f before the attacking array e d could entirely over- 
throw and repulse the flank B, which would be the ob- 
ject of their efforts. In this case, things would again 
be equal ; for an engagement in front would take place, 
tha issue of which is always doubtful. If, however, 
they occupy the line AB, by corps sent for that pur- 
pose, as g and /<, while, with a greater force, they at- 
tack in flank, then it would be impossible for any part 
of AB to tlirow themselves into the line ef^ before ha- 
ving beaten g h; and the time would probably be too 
short for this operation, if cr/ pushed in front in a vigor- 
VoL. XX. Part II. 
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0U8 manner. From this it follows that the army AB, 
though the stronger, can do nothing better at this time 
than quit the field of battle, as it will otlierwisc be sur- 
rounded. Now, the attacking army have nothing to 
do but to effect an eccentric retreat \ namely, to fall 
back with the left wing upon 1 k, and with the right 
upon / m, pr ovided CD do not obstruct the passage ^ 
for in that case, the retreat of the right wing, or of that 
part of the army nearest the flank B, would be on w, 
in order to create in the enemy c a some solicitude for 
bis left flank d. It is by such eccentric retreats (hat 
the pursuit of the enemy is prevented. They dare not 
venture it, if they do not wish to be taken in flank 
themselves, and to become in their turn exposed to an 
escalade and a concentric fire, and consequently a ter- 
rible havoc. Eccentric retreats in tactics are equally 
as advantageous as in strategy. The latter kind alarm 
the enemy with regard to bis lines of operation, and 
consequently prevent him from advancing j the former 
make him afraid of exposing bis flanks and rear, and 
binder him from pursuing. 

From these considerations it appears that it is no 
great misfortune for an army to be attacked in its cen- 
tre, and divided. If the army he divided in two at the 
centre, it will retire eccentrically on e and f (fig. 16.). Fig. 16. 
By this movement it will throw an obstacle in the way 
of all farther progress on the part of the enemy, who 
has divided in the middle the dotted line AB. It is 
impossible for the enemy c d io advance in front be- 
tween e and f ; they would take him in flank on botb 
sides 'y he must therefore advance in front towards c and 
fy both at the same time. In this position e andy' might 
detach forces to the rear of c dy and operate at once op 
its provisions and in its country. It would he sulficient 
for that to send some corps from their flanks to the 
points A, B. It is likewise possible for them to ad- 
vance entirely to the left and right, if they have any 
magazines at g and hy which nevertheless would not be 
exposed by the marcJiing of the flanks towards A and 
B, and would always be sheltered from the enterprises 
oi c d. A third combination likewise would be to at- 
tack immediately c dy which, from its position, would 
be exposed on both its flanks. In this last case, c d 
would have no other resource than to operate on that 
part of the flanks e and fy which are opposite to the 
points A, B, to compel efio retreat, and replace its 
front in the direction of A, B. 

It does not require a great body of men to occupy 
the front of the enemy, while the rest of the army at- 
tack the flanks. It is best done by means of a scattered 
troop, or what the French call tirailleursy consisting of 
light infantry, which are usually instructed in the fol- 
lowing manner. Tlie troop, formed into two ranks, 
divides in such a manner that there may be a space be- 
tween the two, as indicated in fig. 17. The second Fig* 17. 
rank, placed hehind the intervals left by the first, secures 
its flanks. When they attack, the second rank, CD, 
passing through the Intervals of the first AB, advances 
to the line EF, and fires. The great advantage arising 
from this, is that of forming a more extensive front than 
when they are wedged in >elbow to elbow j secondly, 
they keep up a more fatal fire with their musketry, be- 
cause each soldier, being unmolested by the one next to 
him, aims fietter, and continues his firing without in- 
terruptioo ) thirdly, a less number of men is lost, because 
t 4 H many 
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Tactics. AB to make a conversion on the flank of the Schdkn 
c <y, while they are fighting in front, and overthrow it 
before e/', 3C0 paces distant, or even the second line of 
the echtllon^ could come up to afford it any assistance. 
Thus, according to all appearances, the line AB would 
conquer all the hhcUom successively, and this the more 
easily as they would be taken in flank as soon as c is 
obliged to fly. 

The most useful, and in fact the only process for re- 
inforcing an attack, is to have a second line of cavalry 
behind a first of infantry j in case of bad success they se- 
cure and cover their retreat, and complete the disorder 
of the enemy’s infantry, if they come to an engage- 
ment. 

When the infantry is ranged en echiquier, a first line 
when beaten, may retreat by files through the lines in 
the rear, without creating any disorder in the second, on 
account of the extensive spaces j but it is not the same 
with the long phalanx in open order. The cavalry, 
placed immediately behind the Infantry, protects an at- 
tack much better than if there were between them a 
second line of infantry j for in the first instance, there 
would be no hindrance to their hastening to the succour 
of the runaways, and receiving them in their bosom. 
Hence there should be only two lines, one of infantry, 
and one of cavalry ; and this is the more important, be- 
cause the two lines of infantry cannot be useful, except 
in as far as they are beyoad the shot of the cannon ; it 
is evident, therefore, that they should be considered ra- 
ther as a reserve of fresh troops than as a second line of 
combatants. Hence, the superadded strength which 
is supposed to be given to the icheUons^ by double lines 
of infantry, is quite illusory. 

Cannons which fire concentrically, assist greatly the 
efficacy of an attack j but this measure may be employ- 
ed as well for right lines as for the Schellons : in an at- 
tack of the latter kind, the batteries should not be pla- 
ced before the division cr/, but before e /, to enfilade 
that part of the line AB, which would attempt to fall 
back to make a conversion, in case it were attacked in 
flank by cd. 

It is impossible to take the enemy in flank by the dl- 
apnal or side-step, executed during the march, if, pre- 
vious to commencing their march, they arc not already 
considerably by their wings ; for they would completely 
frustrate that scheme, if they made directly with their 
flanks a movement to the side. During the same time 
they would pass over a more considerable extent of 
ground than with an oblique step, because they move in 
a direct line, and in front, and obliquely, both at the 
same time, which would considerably shorten their di- 
stance •, and likewise because they march on one of the 
sides and you on the hypothenuse, which is longer. It 
is therefore impossible to succeed in stretching beyond 
the wings of the enemy, while they are advancing in 
front in the order of battle, if they know how to con- 
duct themselves. 

There is, however, one advantage to *hc noticed, 
which the hhellom possess over the uninterrupted ob- 
lique front, which is, not exposing the flank to the ene- 
my advancing in front. The ^chcllons naturally possess 
this advantage, while the oblique front cannot obtain 
It without being much more extensive than the enemy’s 
front j for the oblique line, formed into khellons^ 
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changes into a number of parallel lines by a conversion 
(fig. 38.), and they may, by this movement, defend T*ctiti 
their flanks against the enemy. But still tbe best ' 

is to attack him in his own flanks, whilst his front 
amused with detached corps, and tbe columns should be 
prepared for the piincipal attack out of sight of (be 
euemy, in the same manner as au admiral adopts at a 
considerable distance, his measures for gaining the wind- 
ward of the enemy. No manoeuvits within cannon- 
shot can possibly he attended with success, if tbe enemy 
be skilful. 

Much useful military instruction may be derived from 
perusing the accounts of the most celebrated battles, de-mirfulife 
tailed by writers of ancient and modern history *, andl***^ 
we could here enumerate a long list of these engage- 
ments, many of which have been described In the hi- 
storical articles of this work, A few, however, must 
suffice. Of ancient battles we may notice those of 
Marathon * in 490 B. C.*, Plataea, 479 j Leuctra*,*^ 
371 j the Granicus*, 334 j Arbela * 331; tliej^^ 
Tbrasymene Laket, 217 j Cannje*, 2i6j JCama 
202*, Magnesia 190 j Nepheris, 147*, Pharsalia*,,\8„^ 
48 5 and Philippi *, 42. Of modern battles, the 
important are those of Hastings*, A. D. 1066 j the^ 
Indus||, 1 221 5 Baniiockburu}, 1314} Cressy*, 
PoiCTIERS*, 13565 AgINCOURT*, I4I5J Bosworth 
14855 Flodden §, 1513 5 Pavia, 15255 Narvaffjiju^ 
17005 Blenheim*, 17045 Ramillies*, 1706} 
tava+f, 17095 Malplaquet*, 17095 Fontenoytt,^^ 
17455 Prague and Colin ||||, 1757 > Lissa or Leu- jjc jji. 
then ||j|, 1757 ; Minden, 1759 5 Freyburg, 1762; 
mnppe, 17925 Tirlemont, 17935 Fleurus, 17945 
17965 Zurich, 17995 Ulm, 18005 Marengo, 1000,^, 
Austerlitz, 18055 and Wagram, in 1809. , 

By way of illustrating the modern Irench tacti«,jo»,i' 
and more fully explaining what has been said on ^ 
order of battle, we shall here give a detail of the bat 
of Jemappes, in which Dumourier entirely defeslc 
General Clairfayt, by enticing him from a ®‘^'^***”'* 
where he was impregnable. . 

In the beginning of November I 79 ^. 
rier arrived with his army in the vicinity of Mons, c pjjy, 
found the Austrian general Clairfayt occupying » 
position on tlie heights near the village of JenwpP^» 
where he had entrenched himself, and was decode J 
nearly 100 pieces of cannon. The position of tlie J- 
utrians was extremely formidable. Their right , 
ed to the village of Jemappes, and formed a square wi 
their front and left, which stretched to tbe causeway 0 
Valenciennes. They were posted on a woody 
tain, where they had erected, in an amphitheatre, t w 
tiers of redoubts. Their whole force amounted to a 
16,000 infantry, and 3000 cavalry. , 

The army of Dumourier was much more 
than that of Clairfayt, hut not so well supplied wi 
lillery. The elevation of the Austrian battenes, r 
gave them such an advantage, that the French caon 
could produce but little eflfect, j r 11 re- 

On the 5th of November, Dumourier had lu y 
connoitred the Austrian camp, and, by way ° i ’ 
made an attack with his infantry on the villap 0 * 

rignon, while he kept up a brisk cannonade on 

left. Towards evening the French anny encampc 
posite to Jemappes, with its left wing exten 
Hoome, and its right to Fremery. As 
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’ Milltair solved to make a decisive attack on tlie height of Je- 

' Tactics, mappes the next niorniog, he ordered his troops to aban> 

j s " ^ don the village of Carrignon which was commanded by 

the enemy’s cannon. 

I On the morning of the 6th, he ordered his artillery to 

be advanced and disposed along the front of the line. 

I It was soon found, however, that little was to be done 

1 with artillery, and that the great object was, to entice 

the Austrian general from his strong position, and draw 
! him to the plain. For this purpose, at noon of the 6th, 

the French infantry formed in columns, and advanced 
with (he greatest spirit and rapidity to the Austrian in* 
trenchments. The lower tier of redoubts was instantly 
carried \ but, as the centre of the French became en- 
dangered, and the Austrian cavalry appeared descend- 
ing from the heights, and preparing to enter the plain, 
with an evident intention of flanking the French co- 
lumns, Duranurier despatched the duke of Orleans to 
lead those columns against the second tier of redoubts, 
while a detachment of chasseurs and hussars flew to 
check the progress of the Austrian cavalry. Some 
smart skirmishing between the cavalry on both sides now 
ensued, and while this diversion was taking place, the 
left division of the French army possessed themselves 
of the village of Jemappes, while its centre obtained 
entire possession of the second tier of redoubts. In the 
mean time (he whole of the Austrian cavalry had quit- 
ted the heights, and engaged the French on the plain 
below Jemappffi. This was the point to which Dumou- 
rier had wished to bring them, and now the superior 
numbers and activity of the French quickly decided the 
fortune of the day. The Austrians were routed at eve- 
ry point, and forced to abandon the field of battle, lea- 
ving 5000 of their dead, with the greater part of their 
artillery. The loss of the French, however, was con- 
siderably greater, and is, on good authority, estimated 
at 14,000 *, but this loss appeared trifling to Dunion- 
rier, as by this victory he acquired possession of the 
whole of the Austrian Netherlands. 

The positions of the French and Austrian forces in 
this battle are represented in Plate DLIV. i. The 
centre of the Austrian army, commanded by Clairfayt. 

2, A part of this army commanded by General Lillen. 

3, Another part under the command of General Beau- 
lieu. 4, Redoubts on the heights of Jemappes. 5, Au- 
strian intrenchments. 6, French columns advancing to 
attack the intrenchments. 7, A battery. 8, Columns 
of cavalry. 9, Columns attacking the eminences above 
Mons. 10, Battery on the height of Fremery. ii. 
The wood of Fresnee. 12, The plain on which the 
French and Austrian cavalry were engaged. 13, Au- 
strian detachment. 

The columns N® 9. were first engaged j and N* 6. 
having obtained some advantage, Dumourier ordered 
the battery, N® 7. to be erected, by which the redoubts, 
N® 4. were silenced. In the mean time the French ad- 
vanced against the intrenchments, 5, and attacked in 
front. From the left of the French aimy, as far as the 
centre, the cavalry fought hand to band, in the plain, 

1 2, with the Austrian horse, which was dreadfully cat 
up in the wood of Du Fresnee, ii. The right of the 
Austrians, being totally routed, gave way and fell back 
on Mons. The superiority of the French in numbers is 
evident from inspecting the columns in the plan. 

After having dwelt so long on that part of military 
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tactics which relates to operations in the field, we must Military 
be extremely brief with respect to the attack and de- Tactics. 
fence of fortified towns. Indeed our principal object in ^ * 

this part will be to explain the nature of a siege, 
the various circumstances that may occur, both on the 
part of the besiegers, and on that of the besieged, rather 
than to lay down a system of instructions for either 
party. With this view, we shall first enumerate the 
principal instruments and engines employed in the at- 
tack or defence of a fortress, and explain the nature and 
construction of the works constructed by the besiegers, 
either for the purpose of making their approaches to the 
place, or for undermining its walls or outworks. 

In Plate DLV. are represented the principal instru-In^tramcnU 
ments employed in sieges. Fig. I. is a fascine for thef‘"PW*^d 
construction of redoubts or temporary defence of a de-*® pjJ”* 
tacbment. Figs. 2. 3. and 4. exhibit various views of dlv. 
what are called gabions, or cylindrical cases of wicker Fig. i— ao. 
work, open at both ends, for sticking into the ground, 
as seen at fig. 4. when they are filled with earth, and 
fascines, &c. laid on them. Fig. 2. is a section of the 
gabion j fig. 3. shews its hollow inside, and fig. 4. Is its 
elevation. Fig. 5. and 6. represent bags for holding 
sand, the former empty, the latter full j and fig. 7. re- 
presents the manner in which they are usually disposed 
for the protection of the men. Fig. 8. is a saucisson, or 
very long close faggot, for laying over gabions. Fig. 9. 
is the outline of a blind, which is stuck into the earth 
by the sharp stakes at Its extremity, and bides the work- 
men from the besieged. Fig. 10. represents what is 
called a. chandelier, and fig. 11. two of these with fas- 
cines piled up across them. Fig. 12. is a cheval de 
frize j fig. 13. 14. 15. exhibit various views of a mant^ 
let, or moveable blind placed on two wheels, used both 
to protect and conceal the workmen of the besiegers. 

Fig. 13. is a plan of the mantlet j fig. 14. a side view 
of it, and fig. 1 5. a view of its front next the enemy. 

Fig. 16. is a madrier or screen with two leaves, move- 
able on wheels 5 and tig. 17. represents a gate with 
orgues or lattice work on one side, and a portcullis oh 
the other. Fig. 18. is a hook, and fig. 19. a fork used 
in sapping. Fig. 20 represents three caltrops or crows- 
feet, used to scatter over the ground, to prevent the ap- 
proach of cavalry, by laming their horses feet. For a 
fuller explanation of these instruments, see the several 
articles in the general alphabet. 

When a town is about to be besieged, ii is first fVi-Of inTesib> 
vested; that is, a considerable body of troops, usually ing* 
cavalry, encamp in its neighbourhood, and take posses- 
sion of all the avenues till the army arrive, which is to 
carry on the regular operations of the siege. 45 

When the army has sat down before the place, its Qf lines of 
first object is, to ascertain the Hoes or direction of the ^***5 
works to be thrown up for the attack of the place.** 

These are called lines of circumvaliation, and their di- 
rection is to be determined by the plan of the fortifica- 
tion ahont to be besieged. After ascertaining, in the 
manner explained under Fortification, the number 
of sides of which the polygon of the place consists, and 
the length of each, as well as the radius of a circle to 
be drawn round tlie place, concentric with its works, 
the polygon of the circumvaliation Is easily described. 

This being traced, the engineer takes on each of the 
extremities of its sides the lines BO and BE, fig. 2i,Fhr. ai. 
each of 15 fathoms, and from the points D and E, 

take& 
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taken for tlife centre and distance of 25 fallioms, lie de- 
scribes two arcs cuitinjr each oth» r at F, Avheiice are 
drawn the lires FD, FK, for the faces of the redans 
of the line of cirt univallaiion j thus are formed the sa- 
lient parts LFD of this line, whicli serve to flank it. 
The same operation is performed on every side of the 
orcumvallation, and then the principal line is traced. 
IhG parapet within must he six or cipht feet deep, and 
without is made a ditch par-dli l to all its parts, three or 
lour fathoms in breadth. 'I'he parapet of the circum- 
vallat.on will he 7^ feet hiL.Ii, and the depth of the 
ditch equal to the height of the parapet. 

lo make the profile of the circumvailatioii, let AB, 
fig. 22. he a line level with the country, and CD the 
scale of the profile. Let A he the side of the town, 
and B that of the country j take AE of six feet; from 
the point E, raise the perpendieul-ar EF, of three feet 
arul <l,aw the line AF, which will be the talus or sIom 
of the banquette. ^ 

Draw FG parallel to AB, three feet from F to G, 
and the line FG will be the breadth of the banquette. 

On the point G raise the perpendicular GH, on the line 
iG, feet. Draw from the point H, HK parallel 
to AB; make HK Ji feet, HI, if foot; draw GI, 
which will be the inside of the parapet of circunivalla- 
lion. 

From the point K. let fall on the line AB the per- 
pendicular KM; take KL ij foot, and draw IL, 
which will be the up;«r part of the parapet of the line 

from the point N draw the perpendicular NO, and set 
off 7J feet from N to O. Draw OR parallel to AB. 
m^iii(T the distance equal to 1 8 feet from O to H; draw 
LN, and produce It to P, and LP will he (he scarp. 
From the point R raise RS, perpendicular to OR, or 
parallel to ON Make QR=OP, and draw QS, which 
produce beyond S, three feet to V ; then take SX equal 
to SIX feet, and draw VX, and the profile of the^cir- 

rnd VX r “““‘-carp, 

|1.A‘ ^ “"r ^ “ce small half moons before 

cumfos.' circumvallation in the middle of the 

In Plate DLVI. at fig. i. is represented the manner 
in which tlie lines of circumvallation were drawn at the 
siege of Phihpshiirg ill 1734. In „iese lines regular 
bastions were constructed, as seen In fig. 2. ® 

fig. 4. and 5. of the same plate represent another line 
of circumvallation drawn round the citv of Arras v en 
.t was besieged by the Spaniards in 1654. Refold 
circumvallation were dug a great number of boles two 
feet in diameter, and fo^t deep. i„ wbici, ivere fo 

WhiirthriinL^ n® “Pl’''“cl. of cavalry. 

o“roo‘„^^P'rii^^ 

Siegers commence their attarlc Q 
Plate DLVlI. to bTtl e nU. ; • 2. 

two bastion., to be attacked %h ^ 
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siions is produced. Eight hundred fathoms are set off Militia 
iroin the salient angles D and E of the covert-way of 
F and G. 'I’his done, the lines DH aiidDI are drawn, 
each e.jual to 300 fathoms, and about the centre C with 
the radius Cll or Cl, is described an arch produced be- 
yond H and I, and on this arch HI is constructed the 
first parallel. Then on the same lines DF, EG, arc 
taken tlie points M and N, each 140 fathoms distant 
Ironi H and I ^ and through these points M aud N, 
about the centre C, is described another arch, on which 
is constructed the second parallel. This second arch 
will cut the produced capital of the half-moon in the 
point L, which is to be observed, in order to bppin 
from hence a trench which may extend lo the salient 
angle of the covert-way before this half-moon. Lahtly, 
through the points O and P, the distance of 20 or 25 
fathoms from the angles D and E, a third arch is de- 
scribed from the centre C, on which the third parallel 
is consti iictid. The first parallel is terminated by pro- 
ducing the faces o a b, of the half-moons i and 2, 
collateral to the bastions A and B ; but the parallel is 
extended 15 or 20 fathoms beyond the intersection of 
this prolongation. The second parallel will be less ex- 
tended than the first, by about 30 fathoms on each 
&ide, and the third less than the second by the same 
distance. 

Ihe trenches or approaches are now to be traced. 

For this purpose, the engineer takes a long ruler, and 
lays it on the point G, so that it may make with the 
produced capital EG of the bastion B, an angle EGS, 
whose side GS being produced, shall meet no part of 
tlie covert- way, and shall be di.stant about 10 or 12 fa- 
thoms from the angles to which it approaches nearest. 

GS is taken of any extent, and the ruler is put on the 
point S j so that it shall make with GS such an angle 
GST, as that the side ST produced shall not fall on 
any part of the covert- way, but be 10 or 12 fathoms 
distant from the most salient parts. This side is termi- 
nated in T 5 and now the angle STF is made, whose side 
Tl should terminate at the point I, where it meets the 
first parallel. The same operation being performed on 
FH, the outline of the trenches is completed as far as 
the first parallel. 

Fig. I. of this plate illiibtrates the method of con- 
structing what are called qf cotintervallation* These 
are drawn nearer the town than the lines of circumval- 
lation, but are constructed on the 'same principle*- 
They are employed chiefly when the garrison of the 
place is so strong as to disturb the operations of the be- 
sieging army by sallies. 

In sieges where the garrison is strong, it is often ne- 
cessary to cut parts of trenches, as VV (fig. 2.) be- 
tween the second nnd third parallels, so as to communi- 
cate with the main trench. These pnits of parallels 
are denominated ha[f parallels^ or places ot arm?, 
and art; rmiiutriirt'«.4 In tli#» titllnwinir manner. 
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and are con.'Jtriicted in the lollowing manner. ^ , re 
ABCDFGMQ (fig. i. Plate DLVIII.) be a pariol 
the trenches, and K t AB be one of the sides opposite to 
the enemy j produce AB, so that BE shall be five or 
six fathoms, and in FG take also five or six fathoms 
from I to L, which will give the ends of the trenc 



or branch 



AJ, WIIIGIl Will give me Cllt.o ■■ 

^FLl, the use of which, is to cover the 
lOMG, whereby the enemy will not know the pof® 
where it falls into the trench AB, and to make room 

for w ithdrawing those who are in this part of the trenc 

es, 
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es, and that the passage may be free at all the angles. 
In like manner produce the side GM from M to N, 
and the side IC from O to P, and this will give the 
end of the trench MNOP, which will cover the branch 
DCOQ. The same is to be done at all the angles of 
the trench. The parapet of the trench being made to 
cover it, ought to change sides alternately. II, for in- 
stance, AE, in the preceding figure, be towards the 
place, it is evident that the side GN will be towards it 
also, and likewise the side CD *, and therefore the para- 
pet of the trench is successively constructed from the 
right side to the left, and from the left to the right. 

Figs. 2. 3. 4, of this plate represent profiles of the 
regular trenches and the places of arms, and require 
no particular explanation. 

In tracing the trenches, it is of the greatest conse- 
quence to ascertain the distance of the extremity of the 
line of direction to the top of the salient angle ol the 
covert-way. The following simple method of doing 
this is given by Vauban. Let A (fig. 5.) be the ver- 
tex of the salient angle of the covert-way, and AB the 
line of direction ot the trench whose length is required. 
At the point B, draw BC perpendicular to AB, to 
which give any measure, and at the point C draw CD 
perpendicular to BC. In CD take any point and in 
the line of direction between it and the angle A place 
a picquet G in the line BC. Measure GC and CE, 
and say as GC : BG :: CE : AB. 

When in carrying on the trenches towards the town, 
the workmen begin to be much annoyed by the fire of 
the besieged, recourse is had to what is called sapping^ 
which may be thus explained. Let ABC be the part 
of the trenches advanced to A (fig. 6. Plate DLVIII.), 
so near the town as to render it impossible, without evi- 
dent danger, to work any longer at the approaches, un- 
less the men have some cover against the fire of the 
place*, and let the branch AD be traced by the engi- 
neer, not with a cord, as at the opening of the trench- 
es, but with some pickets, which he has taken caie to 
place in the direction this branch ought to have, to 
serve as a guide to the workmen. A cut is made in the 
parapet BA of the trenches, and then the men designed 
to work by sap, who are therefore called sappers, will 
move forward through the opening A successively, eight 
in number. Fig. 7. of Plate DLVIII. and fig. i. of 
Plate DLIX. will illustrate the mode of operation. The 
first sapper rolls a mantlet before him, and places a ga- 
bion on the line AD, fig. 6. He then makes a small ex- 
cavation about six inches from the gabion, of about one 
foot and a half in depth, and as u.uch in breadth, 
emptying the earth which he digs up into the gabion. 
He then pushes forward his mantlet, fixes another ga- 
bion, and continues his trench as long as he is able. 
He is followed by a second, who widens the trench six 
inches in breadth away from the gabion, and six iji 
depth. The rest follow this second, till the trench is 
made three feet wide, and as many deep, and as soon as 
the gabions are filled with earth, fascines or saucissons 
are placed on their top, and the superfluous earth is 
thrown over them, and on the opposite side, by way 
of parapet. 

Cannon are made use of at a siege for two different 
purposes j the first to drive away the enemy from their 
defences, and the second to dismount their guns. To 
produce these two efl'ects, the batteries should not be 
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above the mean reach of cannon shot from the place 5 Military 
that is, above 300 fathoms. Therefore there is no pos- Tadic?. 
F.ibility of constructing them till the first parallel be " 
formed ; and as the distance of this first parallel from 
the place is generally 300 fathoms, the batteries must 
be on this line, or beyond it, nearer the town. Tliey 
must always be placed, when the ground will permit, 
on the produced faces of the works attacked. Let Z be 
the centre of the place attacked (fig. 3. Plate DLIX.), 
and the trenches as well as the parallels completed. To 
find a proper position for erecting batteries, produce the 
faces AD, AC, BE, BF, of the two bastions attacked, 
till their prolongation cuts the first parallel. Produce also 
the two faces OM and OL of the half-moon MOL of 
the front attacked, and the faces HG and IK of the 
two collateral half-moons i and 2, to the first parallel, 
and erect batteries on those produced faces, as is seen in 
P, Q, R, S, T, U, X, and Y. They are advanced be- 
yond the first parallel 40 or 50 fathoms^ and are parted 
from the trenches, that they may be used with greater 
ease aud convenience, and less trouble to the work- 
nien. 

When the works of the besiegers approach the glacis, Of tra- 
they are continued in a zig-zag direction, by short an- ''verses, 
gular trenches, but from the foot of the glacis they are 
continued in the following manner. Two sets of sap- 
pers, protected by their mantlets, make a sap on each 
side of the ridge of the glacis, with a deeper ditch than 
usual, and a parapet on each side. This is called a 
double sap, and has across it traverses or banks three fa- Plate 
thorns thick (see Plate DLX. fig. i.), with small pas- DLX. 
sages on one side (see fig. 4.) to preserve the communi- *6- *• 
cation. These traverses are constructed so near to each 
other, as to be a sufficient cover, by their elevation 
and distance, against the fire of the place. In order 
to guafd against the effect of grenades, on coming 
within their reach, or within 14 or 15 fathoms of the 
covert-way, care must be t*aken to cover this trench 
with blinds, or lo cover the upper part of it. Fig. i, 
and 2. of Plate DLX. shew this direct trench. The 
first exhibits the plan, and the second the profile, which 
passes over one of the traverses. This being done, and 
the third parallel finished in the manner supposed, they 
advance from this parallel on the glacis to each of the 
salient angles of the covert-way of the front attacked, 
and begin with making two or three short turnings, as 
marked on Plate DLX. fig. 6. along the ridge of the Fig. 6. 
glacis, so as to occupy about onc-third of it. These are 
to be made as deep as is necessary, to be a shelter 
against the fire of the covert-way j afterwards they may 
pnjceed directly along the ridge of the glacis by a deep 
ditch, to the salient angle of the covert-way. M. Vau- 
ban observes, that if we follow directly the ridge of the 
glacis, this trench is made without much danger ^ for 
the palisade which is placed at the salient angle of the 
covert-way, and the other two next it, do not present 
directly to the ridge, but only opposite to the faces, 
where at most there is only room for one or two fusi- 
Icers to see the head of the trenches, and who are easily 
silenced by the fire of the third parallel, which ought 
to be well served, and likewise by that of the ricochet. 

On coming to the middle, or two-thirds of the glacis, 
two new saps are made, b ibid, which embrace both 
sides of the covert-way, to which they are almost paral- 
lel. Their length is 18 or 20 fathoms, and about five 

broad. 
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broad. They are covered at the end with crochets and 
winding traverse.*?, which prevent the lire of the covert- 
way from enhiading them easily. 

In this way is gradually effected a lodgement on the 
covert'Way, as is represented in ftg. 5. where AAAA, 
is the trench, with BBBB its traverses. 

Plate DLXI. fig. 5. represents a profile of these 
work.s, with three banquettes next the trench, by which 
the parapet is raised, so that the soldiers may fire over 
into the covert-way. This work is called by Vauban, 
the cavalier of the trench. 

When the besieged are entirely driven out of the co- 
riei on the vert- way, the next thing to be done is the erecting of 
covert- batteries, in order to ruin the defences of the place, and 
to make a breach. As it is necessary for the besiegers 
to make themselves masters of the half-moon C, (Plate 
DLX. fig. 6.) before they can come to the body of the 
place, which is defended by part of the faces of the bas- 
tions A and B opposite to its ditch, they must begin with 
erecting batteries on the covert- way opposite to these 
parts. They are marked on the plan ee. Batteries 
must also be erected to make a breach on the half-moou. 
But, before they are erected, it will be proper to con- 
sider what part of the face of the half-moon is to be at- 
tacked, or what part of the half-moon is to be entered. 
It must not be at its flanked angle, because an opening 
towards the point would not afford a sufficient space to 
make a lodgement able to withstand the enemy, and the 
troops would be seen in their passage by the two faces 
of the bastions by which its flanked angle is defended. 
The most favourable passage is towards the third part of 
its face, reckoning from its flanked angle, because by 
battering at the same time the two faces near this part, 
the whole point of the half-moon may be destroyed, and 
a large opening made there easier than anywhere else. 
Thus the batteries for making a breach in the half-moon 
C will be placed in d and and will occupy almast 
one-third ot each of the faces of the half-moon from its 
flanked angle. These batteries are each to consist of 
four or five pieces of cannon. When the faces of the 
bastions A and B are well enfiladed by ricochet batte- 
ries, there will be no farther occasion for the batteries 
e, e, and when the half- moon is taken, the faces of the 
bastions A and B may be destroyed, by using the batte- 
ries rf, </, placing them in the situation of e, e. Batte- 
ries must also be erected to destroy the flanks of the de- 
mibastioDS in the front of the attack ; and it is evident 
that they can be placed nowhere but at i, /, on the co- 
vert-way. Besides these batteries, others are erected in 
the re-entering places of arms of the covert-way, as in 
h; and in k they serve to batter the tenaille when 
there is one, the curtain, and the faces of the ba- 
stions. Sometimes they are of mortars for throwing 
stones. ° 

While Uie workmen are employed in erecting bat- 
andpasiagetcries on the covert- way, preparations are made for pas- 
•'•If moon- This is often . diffi- 
""JerUking, .3 this ditch is com- 
monly very deep, is well defended, and either filled with 
water, or in general capable of being so filled. The 
descent into the ditch is commonly effected by eobterra- 
neons passagea or galleries, made like those of miner., 
and erected in such a manner, that its opening into the 
ditch may be opposite to the breach where it is intend- 
•ad to snake the assault. Th«e galleries are sloping. 
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and in general there are several for the same passage. 

The passage is made on each side of tbe faces of the Tictki 
half moon. See m iw, fig. 6. Plate DLXI. 

As the bu.sines8 of forming these galleries is Halle to 
be obstructed by mines from the besieged, tbe vrorkmco 
are protected by a guard of grenadiers. At bg. i. pti), 
Plate DLXI. is seen a plan of the descent underground, DUL 
and of its opening into the dry ditch j and fig. 2. giies 
a profile of the same passage ; fig. 3. gives a per- 
spective view of the opening of this descent, seen from 
the bottom of the glacis, and fig. 4. a similar view of 
the opening of the same descent, seen from tbe top of 
the breach. 

At Plate DLXII. fig. i. is seen the plan of the pas- Wife 
sage over a wet ditch in the open air j that is to say, DliH 
the gallery of which Is an open sap. A is the opening ^ 
of it ‘y at B, towards its opening, are seen the blinds laid 
on its upper part, to support the fascines with which it 
is covered. On these blinds, at first, is laid a bed of 
fascines, ranged according to the length of the gallery: 
over this first bed a second is laid, whereon the fascinw 
are ranged according to the breadth of the gallery, asis 
seen at B and C. D is the epaulement of fascines, 
which covers the passage against the fire of the place 
by which it Is flanked. E is part of the bridge of fas- 
cines ; and F is an elevation also of fascines, intended 
to cover the head of the work, and to secure it froo 
the immediate fire of the place. Fig. 2. represents ibc 
profile of this descent into the ditch. Fig. 3. gives its 
opening seen in perspective from the country j and fig. 

4. its opening Into the ditch, also in perspective, as it 
appears from the top of the breach. 

The following references will explain fig. 5. of Plateri(.f. 
DLXII. o, cavaliers of the trenches. 0, batlenesot 
stone mortars, r, batteries to breach the half-moon be- 
fore the hornwork. d, batteries against the defence 0 
this half-moon, e, passages over the ditch before this 
half- moon. /J lodgement in it. g, batteries 
the flaqks of the hornwork. A, batteries to breach Inc 
half bastions of the hornwork. r, batteries agauwt its 
curtain. /, lodgements in the half bastions, and in I e 
hornwork. passajc:es over the ditch before the 
ti'enchmenls in the hornwork. n, lodgements in tn^ 
retrenchments. 0, batteries against the defences oft 
collateral half- moon, p, batteries to breach those ha • 
moons, y, passages over tbe ditch before these 
r, lodgements in the same, s, batteries to , 

redoubts of tbe half-moon, t, passage over the 1 c 
before the redoubts. */, lodgements in the re * 

If, bridge of fascines, y, batteries against the e co 
of the bastion A. as, batteries to breach this * 

B, passages over its ditch. C, lodgements t"^ 

A. D, lodgements on tbe border of the ditt e ® 
the retrenchn>ent of the bastion A. E, passages 0 
the ditch before this retrenchment. . 

There arc places which, without any fore-ditc » /. 

lunettes opposite to the salient and rc-enteriDg a”g 
the glacis, which are also enveloped by a secon 
way : sometimes they are vaulted and 
at Luxemburg j and sometimes they have only » 
a parapet, and covert-way. Those 
and bomb-proof are not easily taken, becauM t ® 
chet firing and the bombs can do tliem no 1^ 

that case they must either be turned, or he ta e 
mines. A work is said to be turned, when e 
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gers get between that work and the place, and so cut 
off their communication. Sometimes the lunettes have 
^ communication under ground, and then there is scarcely 
any other way of driving out the enemy but by mines. 
This is tedious, but there is no other remedy. The 
lunettes of the ditch are always defended by branches 
df the covert-way, with which they have also a com- 
munication like those of the lunettes. A, A, Plate 
DLXIII. fig. I. This plate, which represents part of 
Landau and its attacks in 1713, may serve to give an 
idea of the manner in which a work is turned. The 
advanced lunette B, as well as the work C, called a 
tenaille^ is turned *, that is, the trenches cut off the 
communication betwixt them and the place. 

We shall conclude this subject of the attack of for« 
tified places, with the following principles to be observ- 
ed by the besieging army. 

The approaches ought to be made, without being 
seen from the town, either directly, obliquely, or in 
flank. 

No more works should be made than are necessary 
for approaching the place without being seen ^ that is, 
the besiegers ought to carry on their approaches the 
shortest way possible, consistently with being covered 
against the enemy’s fire. 

All the parts of the trenches should mutually support 
each other, and those which are furthest advanced 
ought not to be distant from those which are to defend 
them above 120 or 130 fathoms. 

The parallels or places of arms the most distant from 
the town, ought to have a greater extent than those 
which are nearest, that the besiegers may be able to 
take the enemy in flank, should they resolve to attack 
the nearest parallels. 

The trench should be opened or begun as near as 
possible to tbe place, without exposing the troops 
too much, in order to accelerate and diminish the 
operations of the siege. 

There is no such thing as giving any exact rule in 
regard to the distance which ought to be observed on 
opening the trenches. On level ground, this distance 
may be 800 or 90c fathoms \ but if there should be a 
hollow way in the vicinity of th6 place, the besiegers 
are to take advantage of it, and open ^le trenches near- 
er. In general, they are to regulate themselves accord- 
ing to the nature of the ground, more or less favourable 
to tbe opening of the trenches. We shall suppose in 
•the present work, that the opening ought to be made 
within 8oo fathoms of the covert-way j the first parallel 
within 300 fathoms, the second within 150, and the 
third at the foot of the glacis. 

Care most be taken to join the attacks, that they 
may be able to support each other. 

Never to advance a work unless it be well supported^ 
and for this reason, in tbe interval between tbe second 
and third places of arms, the besiegers should make, on 
both sides of tbe trenches, smaller places of arms, ex- 
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tending 40 or 50 fathoms in length, parallel to the Military 
others, and constructed in the same manner, which will Tactics, 
serve to lodge the soldiers who are to protect the works ‘ ^ 

designed to reach the third place of arms. 

The batteries of cannon must be placed in tbe conti- 
nuations of the faces of the pieces attacked, to silence ^ 
their fire, and that tbe approaches b^ing protected, may 
advance with greater safety and expedition. 

For this reason the besiegers should always embrace 
the whole front attacked, to have as much space as is 
requisite to plant the batteries on tbe produced faces of 
the works attacked. 

Tbe attack must not be commenced with works that 
lie close to each other, or with re-entrant angles, which 
would expose the attack to the cross fire of the enemy. 54 

Many circumstances respecting the defence of forti- General re- 
fied towns have already been anticipated, or may be 
collected from what has been said respecting the opera- ©f forUfild* 
tions of tbe besieging army. It is evident that the sue- towni. 
ccss or duration of tbe defence will depend in a great 
measure on the nature and strength of the works which 
form tbe fortification. Much, however, will uUo de- 
pend on tbe number, resolution, and resources of the 
garrison, and on tbe movements of tbe friendly army 
by which the besiegers may be opposed. It is estimated 
by M. Vauban, that the operations for a regular siege 
of a well fortified town, will take up about 41 days, 
before the place can be carried by assault. Hence is > 

deduced a computation of the quantity of provisions, 
ammunition, and stores which ought to be collected 
for maintaining the siege. The same celebrated engi- 
neer calculates that the garrison ought to consist of 600 
times as many men as there are bastions in the fortifica- 
tion, allowing 600 'men to each bastion. Besides the 
necessary defence of the works by the cannon on tbe 
ramparts, and the musketry of the soldiers, the garrison 
must make occasional sallies ^ if weak, to disturb the 
operations of the besiegers, and if very strong, to en- 
gage them in the field. As the siege advances, and the 
attacking army approaches the glacis, mines should be 
sprung, and subterraneous passages excavated, to de- 
stroy the enemy’s works, or cut off a part of their , 
men. . 55 

Towards supplying the unavoidable deficiencies 
the above sketch of military tactics, we may refer our 
readers to Clairac’s Field Engineer ^ translated by Mul- tacUos. 
ler j Le Cointe, Science des Posies Mi/itaires, or the 
English translation j Jeney*S work entitled Le Partisan^ 
also translated intOjEmglish^ O’Rourke’s Treatise on the 
Art of War ; Essat General de Tactique ; Tielke on the 
Art of War^ and bis Field Engineer ; Diindas's Prin- 
ciples of Military Movemenls ; Landmann’s Elements of 
Tactics; Maizeroy’s Systeme de Tactique ; Archives 
Militaires; Feoquiere’s Memoires ; Bland on Military 
Discipline ; Military Instructions for Officers detached 
in the Field; and the articles Battalion and Battli; 
in Rees’s Cyclopcedia, 



PART IL NAVAL TACTICS. 



BY naval tactics is understood the art of arranging 
fleets or squadrons in such an order or disposition as may 
be most convenient for attacking the enemy, defending 
VoL. XX. Part II. f 



themselves, or of retreating with the greatest advaiv- 
ta^. Naval tactics are founded on those principles 
which time and experience have enabled us to deduce 
4 1 from 
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from tlio improved ^lutc of modern nnval warfare, 
which h;;s ncca-.loned, not only a difference in the 
inode of ron^lructing niid workinir ship*;, hut even in 
the total disposition and regulation of liect:* and squa- 
drons. 

In the present part we propose to lay down the gene- 
ral principles of naval tactics, and to describe as briefly 
as is consistent with perspicuity, the most Improved 
systems which are now adopted in the French and Bri- 
tish navy. As we have elsewhere (sec Navigation 
and Seamanship) detailed the methods of working 
single ships, as they are unconnected with military ope- 
rations, we shall presume that our readers are already 
acquainted with these ordinary movements. 

Fleets arc generally divided into three squadrons, the 
van, centre, and rear, each under the command of a flag 
officer. The admiral of the fleet, or chief in command, 
leads the centre division, while the van is usually com- 
manded by a vice-admiral, and the rear by a rear-admi- 
ral. Each squadron Is distinguished by the position of 
the colours in the sliips of w hich it Is composed. Thus, 
the ships of the centre squadron carry their pendants at 
the main-top-gallant mast-hi ad *, while those of the van 
division have their pendants at the fore-top gallant mast- 
head, and those of the rear at the mixen-top-mast head. 
Each squadron, as far as possible, consists of the same 
number of ships, and as nearly as may be of the same 
force. In large fleets, the squadrons are sometimes 
again divided in a similar manner j the van and rear of 
the squadron being beaded by rear-admirals, or senior 
captains, called commodores. In the usual mode of 
forming the lines, each commanding admiral arranges his 
ship in the centre of his own squadron, and thus the 
admiral of the fleet is in the centre of the line. When 
no enemy is in sight, the sloops, stm e-ships, Are-ships, 
and other small vessels, are dispersed to .windivard of the 
fleet, that they may he more easily supported, and more 
readily answer signals. The frig.-Ues lie to windward of 
the van and rear of the convoy, thns keeping a good 
look-out, af*d keeping the small vessels in their proper 
station. When sailing in three columns, the centre still 
keeps in the middle, while the van and rear form the 
starboard Or tbe larhoard column, according to circum- 
stances, These arrangements are called orders of sail- 
ing, and will be better understood from the following 
definitions. 

■HeBnklons. The starboard line of hearings is that line on which 
the arranged ships of a fleet hear from each other, on a 
close-hauled line, whatever course they may be Peering, 
so that when the ships haul their wind, or tack toge- 
ther, they may be on a line close hauled upon the star- 
board tack. The larboard line of bearing is that line 
on which the ships when hauling their wind, or tacking 
together, may be formed on a line close hauled on the 
larboard tack. Tlie ships of a fleet are said to be on a 
line abreast, when their keels ai-e parallel to each other, 
and their mainmasts lie 'in the same straiuht line. Ships 
are said to lie in a line on the how or quarter, when 
they are arranged in a straight line, cutting their keels 
obliquely in the same angle, so that reckoning from 
any intermediate ship, the ships towards one extremity 
^Ihe line will ^ on the how of that ship, while thosi 
^wards the wber extremity wHl. be on her quarter. 
T!fb«n «everal ships in the same line ateer the same 
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cmiise, while lliat course is diffen nt from llie line of 
sailing, they are said to sail checquenvise. 

When the sliips of a fleet arranged in any «f the or- 
ders of sailing, and on the same line, perform succcNjIve- 
ly the same manoeuvre, as each gets into :lie wake of 
the ship that leads the van of the line or squ. (Irnn,idck- 
ing or veering, hearing away or coming to the wind in 
the same point of the wake of the leading ship, they are 
said to manoeuvre in succession, ,j 

There are usually reckoned five orders of sailing, es-IlWniii(* 
elusive of the line of battle, the order of retreat, 

In the first order (see Plate DLXIV. fig. i. anii 2.)^*^ 
the fleet is arranged on tlie starboard or larbourd^\r» juJjj 
of bearing, all the ships steering the same couiiip. In dLXIV. 
these cases the fleet, by hauling the wind when in the 
starboard line, as in fig. l. will be ready to form lhe>i^.t.ri 
line on ih.e starboard tadi ; and when ranged on the^ 
larboard line of hearing, as in fig. 2. it will, hy tack- 
ing, he ready to form the line on the larlioarti lack. 

N. B. The arrows annexed to the diagrams on the 
plates, mark the direction of the wind, as in ordinary 
chart*:. 

I'liis first order pf sailing is now seldom employed, 
c.xccpt in passing through a narrow stniit. In the second 
order of sailing, the fleet steering any proper course, is 
ranged in a line perpendicular te the cliretlion of the 
wind, as in fig. 3. This second order, besides hciiig|^jj 
equally defective with the former, is subject to the ad- 
ditional disadvantage of rendering it e.xtremely difficult 
for the ships to tack, without each ship falling on board 
that next a-stern. 

In the third order of sailing, the whole fleet Is close 
hauled, and ranged on the two lines of bearing, fo as to 
form an angle of 12 points, having the admiral’s ship 
(A fig. 4.) in the angular point, and the whole fleet 
steering the same course. I'lius, suppos'ng, as in the 
plate, the wind at north, the starboard division of the 
fleet will bear W. N. W. of the admiral, and the lar- 
board E. N. E. This order in small fleets or squadi^t 
is superior to either of the former j hut when -tlie fleet 
is numerous, the line will be too much extended. ^ 

In the fourth order, the fleet is divided into six or 
more columns, and is thus more concentrated. 1 c 
commanders, ranged on the two lines of hearing, h>ye 
their squadrons astern of them on two lines para! e 0 
the direction of the wind ; the first ships of each co umn 
being, with respect to the commander of the squa ron, 
the one on his starboard, and the other on his larwar 
quarter. The distance between the columns . , 
such that the fleet may readily he reduced to the 
order of sailing, and ?rom that to the order 01 a 
This order is adapted for fleets or convoys ‘ 

oceau, and is represented in fig. 5. But as it req»i‘ 
much time to i-educe a fleet from this order to 
battle, it is defective when in presenre of an ^emy. 

In the fifth order, the fleet, close hauled, is 
in three columns parallel to each other ; the van co^^^ 
moniy forming the weather, and the rear the ee 
lumii. See fig. 6. Fig. 7. represents the 
except that each column is here subdivided ° 
with the ship bearing the commander of each sqo* 



in the centre of each subdivision. , . 

line of battle, the 

tie fleqt are' drawii up in a line nearly 
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Naval -standing tinder easy sail, so that each ship may be at a 
certain distance from the ship immediately a-head, as a 
Piute icngtl'i o»* half that distance. The fireships and 

DLXIV. a-head and astern, form a line parallel to the 

fig. b. former, and to the windward of it, if the enemy be to 
the leeward j but to the leeward if the enemy be to 
windward. This order is denoted by fig. 8. where the 
fleet is sailing on the starboard taqk, with the wind at 
north. 

When a' fleet is compelled to retreat before a superior 
force, it is usually arranged in an order, the reverse of 
the third order of sailing} the divisions of the fleet be- 
ing ranged in the two lines of bearing, .so as to form an 
angle ot 135® or li points, the admimPs ship being in 
the angular point, and tile frigates, ti-ansports,, &c. in- 
cluded within the wings to leeward. See fig. 9. where 
the fleet is sailing right before the wind. Though any 
other direction may be taken, the two lines still form 
the same angle. 

I'he orderj^of convoy is that in which the ships are 
all in each others wake, steering in the same point of 
the compa.ss, and forming a right line. If the fleet is 
numerous, it may be divided into three columns, which 
are to be ranged parallel to each other, that of the ad- 
miral occupying the centre, and all steering the same 
course. 

Having thus described the ordinary positions of a 
fleet, we must explain the manoeuvres by which they 
are produced, and we shall begin with the orders of 
sailing. 

formmjr tbe ®rder of sailing, supposing 

fiisi order ships to be in no particular order, that ship which 
of sailing, is to lead on the proposed line of bearing for the order 
of sailing, runs to leeward of the greater part of the 
fleet, and then hauls her wind under an easy sail. Each 
of the other ships then proceeds to take the proper sta- 
tion, by chasing tbe ship, which is to he a-bead of her, 
and when in the wake of the leading ship, adjusts her 
quantity of canvas so as to preserve the proper distance. 
The ships thus arranged astern of each other, are in the 
line of battle, and from this the first order of sailing is 
formed, by each ship bearing away at the same time, 
6 j and all steering the proposed course, 
der ofliir lorming the second order of .sailing, the leading 
iiig. ” ' ®J'jP leeward of so many of the fleet as that each 
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ship may readily fetch her wake, and then steers « 
course eight points from the wind, under an easy sail. 
The line is formed by each ship in the same manner as 
in the first order, except that before bearing away, the 
line is perpendicular to the direction of the wind, or 
each ship has the wind on her beam. 

As, In the third order of sailing, the admiral’s .ship 
is in the centre } to produce ihis position, the fleet being 
formed in a line on one of the lines of hearing, and the 
ships steering in .each others wake, ten points frem the 
wind, the leading or leewardmost ship first hauls her 
wind. Tlic second ship does the same as soon us she 
gets into the wake of the former, and this is done by 
each ship till the admiral’s ships haul their wind, when 
they reach the wake of the leading ship. At the same 
time that the admiral’s ship hauls her wind, the stern- 
most half of the fleet does the same. The ships are 
now in the third order of sailing, from which the fleet 
can be formed in the line of battle on either tack. 

To form the fourth order of sailing (see N® 58.), the 



commar.umg admirals range themselves on the two lines k„vhI 
of bearing, at a proper distance from each other, steer- TacUcs, 

mg the proposed course, and the sliips of the several ' 

columns take each their respective places, paraliel to « ^ ’ 

each other, and forming lines in the direction of the 
wind. 

lo form the fifth order, the three leading ships of 
the divisions take their posts ahiea.<;t and to leeward of 
each other, keeping their wind under an easy sail } then 
the ships of each squadron make sail, and take their 
respective st.itlon.s at the proper distance astern of their 
leaders, while the commanders of each division, and 
the corresponding ships of each, keep mutually abreast 
of each other. 

In forming from the first order of sailing, if the ships To forat 
are running large on the tack that answers to the line*-^® 
of bearing on which they sail, and if the line- is to 
formed on the same tuck, ail the ships haul their iviad 
at once, or as quickly as possible after the next to 
windwai-d} but if they he. on the other lack, wlili re- 
spect to the line of bearing, they ail haul their wind 
and tack or veer together. If the line of battle is to be 
formed on the other line of hearing, the shin most to 
Jeewards veei-s or tacks, and hauls her wind, while the 
rest of the fleet veer or tack at the same time, and steer Fig. 10. 
with the wind four points free, and each ship hauls her 
wind as soon as she gets within the wake of the leader 
See fig. 10. Plate DLXIV. and fig. 1. Plate DLXV. 

Suppose the fleet running before the wind in the se- 
cond order of sailing} lo form the line from this posi- 
tion, all the ships haul up together on the proper tack, 
presenting their beads eight points from the wind at the 
ine on which they are arranged } the leading ship then 
hauls her wind, immediately making sail, or shortening 
sail, so as to close or open the order, and the same is 
done succes-sively by all the rest (see fig. 2.). p 

In a fleet running large in the third 01 der, the line 
of battle IS formed by the wing which is in the line of 
bearing corre.sponding to the tack on which the line is 
to be formed, and the ship at the angle, hauling their 
wind together, wdii|e the ships of the other wing haul 
up together eight points from the wind. Each ship 
moving in this direction, till .she reach the wake of the 
other wing, when she hauls close up (see fig. 3.). Fi r. % 

.1 the line of battle on the same tack from 

the fifth order of sailing (as the fourth is not calculated 
for forming a line of battle), the centre brings to, so as 
only to keep steerage way} the weather column bears 
away Uvo points, and when it gets a-bead of the centre 
hauls Its wind, while the ships of the Ice column tack 
together, and crowd sail to gain the wake of the centre 
when they rctack together, and complete the line (see 
ng. 4.) } or, the weather column brings to, wliile the p.Vr 
centre and lee tack together, and bear awav two points ' ^ 
tree. VVhen the ships of the centre column have gained 
thexvakeof the van, they retack together, aiur bring 
to } and when tho.se of the lee have gained the rear 
line, they relack together, and all stand on } or lasilv 
the lee column brings to, the centre runs under easy 
sail two points free, to get a-head of the rear squadron, 
while the rear bears away under a pre^s of sail two 
points free, to get a-bead of the centre division 

2. Suppose the weather and centre columns to inter- 
change. Toformlhe line underthesecircumstanccsr the " 

centre stands on, while the weather column bears away 8 
4^2 points. 
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polut??, and havinp reached the wake of the centre, which 
now forms the van, hauls up j the ships of the lee column 
tack together, and run under a press of sail, within two 
jjoirits free, so as just to gain the rear of the line when 
they retuck together (see fig. 5.), or the lee column 
brings to, while the centre squadron bears away three 
points under easy sail j and having reached the wake of 
the van, hauls up, to form the centre division. 

3. Suppose the centre and lee columns to interchange. 
The lee column stands on close hauled under an easy 
sail, the weather column hears away to points under a 
press of sail, till it reach the head of the line, when it 
hauls up, and the centre bears away eight points, and 
when ill the wake of the lee, now the centre, hauls its 
wind. (See fig. 6.). 

4. If the weather and lee columns interchange j the 
lee column stands on under i press of sail close hauled, 
while the centre, under easy sail, bears away two points, 
and when it reaches tlie wake of the now van squadron, 
hauls its wind, and the wealli* r column bears away 
eight points, hauling iip when in the wake of the centre. 
(See fig. 7.). 

5. Suppose the centre column to form the van, and 

the weather the rear division. Here the lee column 
brings to, while the centre bears away two points, 
forming the line a-head of the former, now the centre, 
and the weather column veers away seven points on the 
^her tack, forming the rear squadron. fSee fig. i. 
Plate DLXVI.). v 5 

6. To form the line so that the lee column may form 
the van, and the centre the rear. The lee column is to 
stand on under a press of sail, while the weather bears 
away three points under easy sail, and the centre bears 
away eight points, the ships of each column hauling 
their wind, when in the wake of the now van division. 
(See fig. 2.). 

7. If the line of battle is to be formed on the other 
tack, so that the weather shall form the van division, as 
in the first case the slijps of the weather column first 
tack successively, while those of the centre and lee 
stand on, the former under easy sail, and the latter 
shortening sail, the leading ships tacking when in the 
wake of the now van, taking great care that the ships 
of the centre and lee draw not too near to the sternmost 
ships of the van, or to each other. (See fig. 3.). 

8. lo form the line on the other tack, when the 
centre and weather columns interchange. The weather 
column brings to, while the centre column stands on, till 
the leading ship be fully able to clear the weather co- 
lumn, when the ships of the centre tack successively as 
they reach the wake of the van. The lee column 

wakf'nriK into the 

wake of the van, under moderate sail. (See fig. 4.V 

9. In forming the line on the other tack, when the 

llowed in succession by her division. The centre co' 

1:1/^ lat rtf 2 Tet\‘t r -- 

.^direction perpendicular to’ that ofTe'tbd? (&e 
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bring to, while the lee crowds saif, till it can pas* a-liead Kanl 
of the xveather column, when the slpps tack in pucces- Titbn 
sion. As soon as the leading ship of the centre, and the 
last of the lee bear from eacli other in a line perpendicu- 
lar to the wind, the centre fills, and tacks in succession 
when in the wake of the now van, and the ships of the 
weather column do the same when their leading ship 
and the last of the centre are under similar circum- 
stances. (See fig. 6.). 

1 1 . Suppose the centre is to form the van, and the 
weather the rear, in forming the line on the other tack. 

The weather brings to, while the other columns make 
sail, till they can pass a-head of the former on the other 
tack, when they tack successively. The weather co- 
lumn, when the others have passed it, fills, and tacks 
to form the rear, (See fig. 7.). 

1 2. Suppose now the lee column is to form tlie van. 

The weather and centre bring to, while the lee crowds 
sail, and tacks w’hen it- can pass a-bead of the weather 
column. When the last ship of the now van has passed 
to windward of the former weather column, the van 
shortens sail, to give time for the other columns to form, 
and the weather and centre fill at the same time, to gain 
the wake of the van, when they tack in succession. 
(See fig. 8.). 

We must sow show how a fleet may be disposed 



the principal orders of sailing from the line of battle 
and hi'ie, as before, we have several varieties. ofaiH 

1. To form the first order of sailing from the 
battle on the same tack. All the ships are to hear 
away together as many points as the admiral may direct, 
keeping in the line of bearing for tlie proper tack. Tlie 
steinmost first bears away, and the others follow in 
quick succession to prevent running fool of each other. 

2. If they are to form on the other tack j the lead- 
ing ship bears away four points to leeward, and the rest 
follow in succession. The sternmost ship having bore 
away, the whole haul up, and will be in bearing ^orlhe 
line on the other tack. (See fig. 9.). 

3. To form the second order of sailing from the line 
of battle, the whole fleet is to bear away together 10 
points, ho that when the headmost ship, which first pre^ 
ses sail, shall come abreast of the second ship, the second 
ship adapts her sail to keep in this hearing, and so in 
succession, each taking care to keep the preceding ship 
in a line with herself, perpendicular to the direction ol 
the wind. The whole fleet will now be before the 
wind. (See fig. 10.). 

4. To form the third order, the whole fleet is 
away together ten points, the headmost half, inclu mg 
the centre ship, carrying a degree of sail to preserv# 
^heir line of hearing, while each of the remaining s >F 
is successively to shorten sail, so as to form the ot er 
line of bearing with respect to that on which they were 
before arranged. (See fig. l. Plate 

5. To change from the line of battle to the fift 
der on the same tack. Of this evolution there 
veral varieties, but we shall mention only two j 
when the van is to form the weather, and the rear 1® 
lee column, and the fleet to keep as much as 
windward. — In this case the van and centre tac 
gether, and run close hauled in bow and quarter 
while the rear proceeds in its former course 

sail. When each ship of the centre is abreast 0 
corresponding ship of tbo rear, the ^^0 
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while the van stands on, till the centre and rear come 
up, .when it also retacks, and all the columns regulate 
their distances. (See fig. 2 .). Secondly, when the van 
is to form the lee, and the rear the weather column.— 
Tlie van bears away under easy sai'l, and goes at right 
angles with the line a-head, while the centre runs two 
p jints free, each ship steering for that ship of the van 
which is to be a-hreast of her wlien in column. The 
distance must be determined by the leader of the van, 
who is not to haul up with her division, till she and the 
Bternmost ship of the centre column are in a line at 
* right angles with the wind, when both stand on under 

easy sail, while the rear crowds sail to pass to wind- 
Fig. 3. ward of both. (See fig. 3.). 

6. To form the fifth order of sailing from the line of 
battle on the other tack— of which there are also seve- 
ral varieties j but we shall confine oursel vest o two : First, 
when the van is to form the weather, and the rear the 
lee column •, the van tacks in succession, while the lead- 
ing ship of the centre is to tack when thfe leader of the 
van passes him exactly to windward, in which she is fol- 
lowed by her division, and the rear manoeuvres in the 

Fig. 4. same manner with respect to the centre. (See fig. 4 ). 

Secondly, when the rear is to form the weather and the 
van the lee column *, the van tacks in succession, and 
when about, either shortens sail, or brings to, to allow 
tlie other columns time to form. The centre and rear 
then crowd sail, and tack in succession, the former tack- 
ing when its leader has the centre of the lee column in 
a line at right angles with the wind, or when its centre 
passes a-stern of the lee column. When the centre has 
tacked, it regulates its rate of sailing. by the lee, and 
both wait for the rear to pass to windward. The rear 
tacks when the leader has the first ship of the lee in a 
line at right angles with the wind, or when its centre 
ship passes a-stern of the centre column. (See fig. 5.). 

7. Fig. 6. represents the order of retreat formed 
from the line of battle, the whole fleet going four 
points free. This evolution is so seldom required in a 
British fl^et, that we need not dwell on it. 

There are vaiious evolutions or manoeuvres perform- 
ed by a fleet when in line of battle, some of which we 
must here describe. 

Sometimes the fleet has to form the line on the other 
ktek, by tacking in succession. To do this, the leading 
ship of the fleet tacks first, after making more sail, or 
after the second has shortened sail, to increase the in- 
terval between them. When the first ship is abodt, 
either the second makes more sail, or the third shortens 
sail, and as soon as the second gets into the wake of the 
leader, she tacks, putting down the helm'^just as she 
opens the weather quarter of the first ship, already on 
the other tack. In the same manner, each of the other 
ships tacks when in the wake of the leader \ and the 
ships already about must preserve their proper distances, 
by shortening sail, if necessary, till the whole fleet be 
on the other tack. If a ship should miss stays, she must 
immediately fill again on the same tack, and make sail 
with all possible expedition, taking care not to fall to 
leeward. Thus she will get a-head, and to windward 
of the following ships, which will successively perform 
their evolutions in the wake of the ships that are already 
on the other tack, standing on rather further than if the 
ship a-bead had not missed stays. (See fig. 7.). 

7* ' But suppose the ehips are not to. tack in succession... 



Fig. S- 
Fig. 6. 
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To ferm the line on the other tack, the whole fleet Kaval 
veers together j the rear ship hauls her wind on the Tactic*. ^ 
other lack, and stands on, while the rest go two points ' 
free on the other tack, and haul up as they successively 
gain the w'ake of the leading sliip. (See fig. 8.). 

If the Hue is to veer in succession, the van ship veers, 
and stands four points free on the other tack, hauling 
hei'.wind when clear of the sternmost ship, and the rest 
follow and haul up in succession. (See fig. 9.). > 

Sometimes the fleet has to turn to windward while in 
line of battle. The best way to do this, when there is 
good sea-room, is for all the ships to tack together, 
when the fleet will be in a line of battle on the one hoard, 
and in bow and quarter line on the other. If, however, 
the fleet be turning to windward in a narrow channel, 
it is best fox the ships to tack in succession, as, were 
they all to tack together, the van would be soon in with ' 
the land on one side, while the stern ship, soon after the 
fleet bad retacked, would be too near the land on the 
other side. 

If the van an'd centre are to interchange j the van is 
to bear away a little, and then bring to, while the centre 
passess on to windward, edging a little, to get a-bead of 
the former van on the same line j the rear, coming on*., 
under an easy sail, edges away likewise, to gain the 
wake of the now centre squadron. (See fig. 10.). 

* If the van and rear are to intercliange ^ tfie van and 
centre are tQ bear away a little, and then bring to, so 
that the van may bear away a little more to the lee- 
ward than the centre. The rear stands on to gain the 
head of the line j and when a-hreast of the former van, 
the centre fills, and both standing on, form a-head of the. 
now rear, by edging down till they are in a line with 
it. (See fig. II.). , . Fig. ii* 

If the centre and rear are to interchange ; the van 
stands on under an easy sail, while the centre bears 
away a little, and brings to, and the rear at the same ^ 
time carries a press of sail to pass the centre to wind- 
ward, and gel into the wake of the van. The van and 
centre then edge away to gain the line, with the now 
rear squadron, which then fills. (See fig. 12.). Fi^is. 

Several evolutions are required while a fleet is in the 7® 
fifth order of sailing, and of these we shall notice some mauw- - 
of the more important. 

When the columns are to tack in succession, the ships of failing, 
of the lee must tack first, as they have most distance to 
run, aiitl when the leader of the centre comes A-breast 
of the leader to leeward, or at right angles with the 
close-hauled line on the other tack on which the leader 
of the lee is now moving, she tacks and is followed suc- 
cessively by the ships of her division. The weather * 
column manoeuvres in the same manner, paying the same 
regard to the centre. Here the weather column is still 
to windward, and should the columns have closed too ^ 

much, or be too far asunder, the order may be recover- 
ed, eitlier by the lee or windward colu inn bearing 
away, so as to make an angle equal to that proposed 
between any column, and a line joining the leader of 
that column, and the sternmost ship of life next. . (See 
' fig- 13O Fig. 13. . 

When all the columns are to tack together ^ the 
sternmost ships put in stays together j and when in stays, 
their seconds a-head put down their helms, and so on 
through the whole fleet. Each column will then be in pig. 

. how. and quarter line. (See fig. 14.). 

When .. 
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WhfTi the columns are to veer in succession; the 
leader of the Ice column must aretr lour pointa free on 
the other tack, followed by the ahips ot that division, 
and when she is clear of the sternmost ship'. of that di- 
vision, she hauls up. *lhe same evolution is performed 
by the centre and weatlier ships successively, standing 
on till they bring the point at ivhich the lee column be- 
gan to veer to hear in a right line to leeward of them. 
Tiuy likewise successively spring their luffs when the 
point at which the lee column hauled its wind, bears 
right to leeward. (See fig. 15.), 

Suppose the fleet, when in the fifth order of sailing is 
to turn to windward ; let the ships be so arranged that 
the leaders and corresponding ships may be in the direc- 
tion of the wind. The van ships must tack together, 
which are followed in succession, each by the remain- 
ing ships of the division, when they reach the wake of 
their leaders, or the same point when th^y tacked ; so 
that there will always be three ships in stays at once, till 
the whole fleet is on the other tack. The fleet then 
stands on to any proposed distance, and retacks as be- 
fore. (See fig. I. Plate DLXVIIL). 

When the weather and centre columns interchange ; 
tlie weather and lee lie to, or only keep ateerage way. 
Ihe centre colomn tacks together, and forming a bow 
and qu^er line, goes close hauled to gain the wake of 
the weather column ; it then lacks together, and stands 
on, while the weather column hears away to its new 
•tation in the centre, and Ihe lee column fills. (See fig. 

When the weather and lee columns are to inter- 
change ; the centre column must bring to ; while the 
lee stands on under a press of sail ; and when its stern- 
most ship can pass to windward of the van of the centre 
column, that is, when the centre ship of the lee is in a 
perpendicular line to the direction of the wind with the 
van of ths centre column, the lee column then tacks 
together, and stands on close hauled till it comes in a 
line with the centre column, when it goes large two 
ft *■'« situation which the weather co- 

forri.!. nih ."T hauling Ihe wind 

the beginning of the eyolmion 

«il Tnd 'r ”™" together under little 

the foe* column; it then hauls to 

al^»»i V .1*'^’ P®‘"‘® •*" i‘ comes 

of the centre colnnin, when it brings to, and 
waits for the now weather column. (See fig. <>.) 

Suppose the weather column is to pass to leeward • 
the weather column is to stand on under easy sail, while’ 
be «„tre and lee tack together, carrj ing a ^s’of ail 

t ®^ ‘'’® wren 

The “’‘‘ 5 ' 'ome up with it. 

The wmher column, when the others have ^.ined its 

«S’ wrerrbi‘"'” ‘o'- - 

r- 

? *®'r" " ‘® *® '""jward. The 

leading sWp *“®«ssion as soo. as the 

ther column ; and when ar^vt^ *'’® "’**• 
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lumns hear away together two points, to pat themselves Nnj 
a-breast of the column now to windward . but if the Ta«ia 
now weather column stood »ii under an easy sail, they 
may bear away only one point, to gain their proper sta- 
tion.s: (See fig. 5.). 

It is of the greatest importance that each ship of a 
fleet or squadron preserve her proper station anddl* 
stance with respect to the rest. These may be regu- 
lated in two ways, either by observation with the qua- 
drant, or by what is called the naval sqttare. This 
square is usually constructed in the following manner, p 

On some convenient place in the middle of the quar-®“^ 
ter- deck is described the square A BCD, fig. 6. having 
the sides AD and BC parallel to the keel of the »hip.5„j 
Through the centre G, the line EF is drawn parallel toi^ 
AD or BC, and the diagonals AC and BD are drawn. 

The angles £GD, £GC are bisected by the straight 
lines GH, Gl, and thus the naval square is completed. 
Now the angles FGD, FGC are =; 4 points each, be- 
ing each half a right angle, therefore the angles £GD, 
EGC, the complements of these angles, are each = I2 
points, and consequently the angles £GH, £G 1 are 
each =: 6 points, being each half of the last angles. 
Now, if a ship be running close hauled on the star- 
board tack, in the direction F£, the direction of the 
wind will be IG, and her close-hauled course on the 
other tack will be GC ; but if she be running close 
hauled on the larboard tack in ths same direction, her 
direction when close hauled on the starboard tack will 
be GD. 

Now, to apply the naval square to the keeping of 
ships in their respective stations, suppose the fleet form- 
ed on the fifth order of sailing, close hauled, the cor- 
responding ships of the columns coinciding with the di- 
rection of the wind, in order to run to windward with 
greater facility. The corresponding ships in the column 
must be kept in the direction of GH, or GI, accord- 
ing to the direction of the wind and the tack they ait 
on, while all the ships of the same colnmn must be in 
the direction of EF. (See fig. 7.). 

Again, suppose the ships arranged in thr^e columos 
on one of the lines of bearing, and close hauled on the 
other tack. Thfe ships of each column will be In the 
direction of one of the diagonals, while the correspond- 
ing ships of the other columns will be in the direction 
of the other diagonal. (See fig. 8.). 

Sometimes the line of battle is disordered on 
wind’s shifting, and requires to be restoi*ed. Of 
there are several cases, a few of which we shall notice* 

1. When the wind comes forward less than 6 iwints*,^dw 
In this case the whole fleet except the leader brings to.ffiwt 
The leading ship, that the same distances between I ® 
ships may be preserved on restoring the line, steers » 
course as (fig. p.), so as to be at right angles nri ipjj* 
the middle point between the former and present direc- 
tion of the wind. His required course may b<? known 
by adding half the number of points the wind hassn 
ed to eight points, and applying this sum to thewracr 
close-hauled course. When the leader has arrive a 
the new close-hauled line with respect to the secon 
ship a-head, this ship immediately fills, and bears aw^ 
as many points as the leader; and when both ^* i 
reached the clo.se-hauled line with respect to the 
ship, «hc also fills, and hears away ; and thus wit 
rcs.t in succession ; and whdn they have gnt ^j,goIed 
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clo3c-lKi:i!t (l line 6 c with the Bternmost ship, tliey all 
haul thf.r wiml together, and the sternmoBt ship tiiU 
and stands on cio.se hauled. 

This may oe expeditiously performed, if the whole 
fleet fall ofi* as soon as tl)C wind shifts, the same number 
of points, and the leader bear away eight points from 
the middle between the former and present directions of 
the wind, or when the wind shifts nearly six points, if 
the leader hear away eight points from the present di- 
reevon of the wind, and hauls her wind as soon as the 
stern most .ship hears from her in the close-hauled line, 
while the second ship bears away when she readies the 
wake of the leader, and hauls her wind when she has 
again gained his wake. The third, fourth, &c. ships 
hear away, and also haul their wind In succession, till 
the sternmost and the whole line be formed again. (Sec 
fig. 10.). 

2. Suppose the wind comes forward less than six 
points, and the order of battle is to be re-formed on 
the other tack. In this case all the ships are to veer 
round till their heads come to the requisite point with 
respect to their former course, when the rear, ship, now 
become the van, hauls close by the wind, followed suc- 
cessively by the other ships. Should the wind come a- 
head mure than six points, but less than twelve, the fleet 
is to manoeuvre as before, but if it shift exactly twelve 
poIntH a-bead, the tack must be changed. 

3. Lastly, suppose the wind to shift oft— if less than 
two points, the leader hauls her wind, while the fleet 
stands on as before, each successively hauling her wind 
as she gains the wake of her leader. If the tack is to be 
changed, the whole fleet tack together, and the stern- 
most ship, now the leader, hauls up, while the rest bear 
down and haul up in succession. 

Should the wind change 16 points, all the ships im- 
mediately brace about for the oilier tack, by which 
means the fleet will be goiog four points large ; then 
the ships Instantly tacking or veering together, the or- 
der of battle will be restored or funned again on the 
same tack as before the wind changed. 

It is inconsistent with the nature of our plan to be 
more minute on the various evolutions of a fleets when 
not in action with the enemy. Our nautical readers 
will flod abundant information of this kind in the usual 
works on naval tactics, especially the Elemeatt and 
Practice of Riggings Seamanship^ _Navai Tactics^ &c. 
of which the latest edition is in 4 vols 8vo. j and The 
System q/* Naval Tactics, with coloured figures, both 
published by Steel. 

Having described and illustrated the principal evo- 
lutions which aie performed by fleets or squadrons 
under ordinary circumstances, we are prepared to con- 
sider the nature and consequences of a uaital engage- 
ment. 

In forming a fleet for battle, it is proper to consider 
the size and number of ihe ships of which it is to con- 
sist, and the distance at which they are to be placed 
with respect to each other. In the present system of 
naval warfare, it is generally deemed of advantage to 
have the ships thatare to form the principal line as large 
as possible \ for though large ships are.not so easily and 
expeditiously worked as those of a smaller size, they 
are most serviceable during the action, both as carrying 
a, greater weight of metal, and as being less exposed to 
natejugl injury^ either. ixom the enemy's shot, or frum . 



the weather. In boarding, tOQ, a large ship must hnve 
greatly the superiority over a smaller, both from hfi* 
greater height, and from the number of bands which ' 
she contains. With respect to the number of ships, it 
is of advantage that they be not too numerous, as if the 
line, he too extensive, the signals from the centre arc 
with difficulty observed. 

In arranging a fleet in line of battle, it is proper tO’ 
regulate the distance so that the ships shall be suflicient- 
ly near to support each other, but not so close as that ^ 
a disabled ship may not readily be got out of the line 
without disturbing the rest of the fleet. 74 

It has long been deemed a point of great consequence Advantagti 
with the commander of a fleet to gain the weather gage, *^***^of 
or to get to wiudward of the enemy, before coming 
action. In deciding on the propriety of this, much will gage., 
depend on the relative strength of each fleet, and on 
the state of the weather at the time. We shall state 
the advantages and disadvantages uf the weather gage, 
as they are commonly laid down by writers on naval 
tactics, though we may observe by the waj, that if a - 
fleet be much superior to its opponent, it is seldom of 
consequence whether it engages to windward or to lee- 
ward. 

A fleet to windward of the enemy is thought to pos- 
sess the following advantages. It may ap^aoh the 
leeward fleet at pleasure, and can of course accelerate or 
delay the beginning of the engagement. If more nu- 
merous, it may send down a detachment on the rear of 
the enemy, and thus throw him into confusion. It may^ 
also readily send down iiresbips on the enemy's 
when thrown into confusion or disabled. It may board 
at any time, and is scarcely incommoded by the smoke 
of the enemy. The reverse of these circumstances, of. 
course, act against a leeward fleet. 

The disadvantages of being to windward of the ene- 
my respect chiefly the circumstances attending a retreat, . 
should this be necessary. The windward fleet can sel- 
dom retire without passing through the enemy^s line ^ 
and if in attempting to retreat, the windward ships tack 
togetlier, those of the leeward fleet may do the same, , 
rake the weather ships in stays, and foUowXhem on the 
.other tack, having now the advantage of jthe wind. In 
stormy weather, the windward ships can seldom open 
their lower deck ports, and the lee guns ase not easily 
managed after firing. Again, any disabled ships can- 
not ea.sily quit the line without disordering the rest of 
the fleet, and exposing either that or themselves to be 
raked by the enemy to leeward. A Jeeward fleet has 
the advantages of serving their lower deck guns in all 
weatliers \ of beine able to retreat at pleasure \ of draw- 
ing oflP without diffieulty their disabled ships *, of form- 
ing with more readiness the order df retreat ; or of con- 
treuing the action as long as convenient \ of having it 
in their power, when superior in number, to double the 
enemy, and of cannonading with great effect the wind- 
ward ships as they bear down for the attack. 

As an (engagement between two adverse ships is in i 
some measure an epitome of an engagement between 
two fleets, we shall first briefly describe the former, as 
it takes place under ordinary circuinstaqces, and shall 
then notice the usual manner of condiiGting a general • 
engagement. 

A naval engagement may -he divided into three stages, . 
the preparutioH, nod Ui« repoir, 

■Wheat.. 
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NaTal When an enemy's ship heaves in sight, and it is thought 

, Tactici. advisable to bring her to an engagement, orders are first 
' given to clear for action, which is begun by the boat- 
DcscripUon mates piping up the hammocks, in order 

of aa cn- to clear the space between decks, for the more easy ma- 
nagement of the guns, as well as to afford the men on 
the quarter-deck^ &c. a better protection against the 
enemy’s shot, the hammocks being stowed in the net- 
tings above the gunwale and bulwarks. After this, 
the^ boatswain's mates go to work to secure the yards, 
which is done by fastening them with strong chains or 
ropes in addition to those by which they arc suspended. 
They likewise get ready such materials as may be ne- 
cessary for repairing the rigging, if it should be cut a- 
way, or otherwise damaged by the enemy’s shot. In the 
mean time the carpenter and his mates prepare shot 
plugs and mauls, to stop any dangerous shot holes that 
may be made in the bull near the surface of the water, 
and provide the necessary iron work for refitting the 
chain-pumps, if their machinery should be injured dur- 
ing the engagement 5 while the gunner and bis mates, 
and the quarter gunners, examine the guns, to see that 
their charges are dry, and provide every thing that may* 
be required for supplying the great guns and small arms 
vrith ammunition. The master and master’s mates see 
that the sails are properly trimmed, according to the 
^tuation of the ship, and increase or reduce them as may 
be found necessary 5 and the lieutenants visit the differ- 
ent decks, to see that all is clear, and to take care that 
the inferior officers do their duty. 

When the hostile ships have approached within a pro- 
per distance of each other, the drums beat to arms ; the 
boatswain and his mates pipe all hands to quarters! All 
the men whaare to manage- the great gnns repair im- 
mediately to their respective stations. The crows, band- 
■pikes, rammers, sponges, powder-horns, matches, and 
tram tackles, are placed in order by the side of the 
guns : the hatches are immediately closed, to prevent 
sculkers from- getting below; the marines are drawn up 
on the quarter-deck, &c. the lashings of the guns are 
cast loose, and the tampions withdrawn. The whole 
artilleij, above and below, is run out at the ports, and 
. . ^“i^ '* P®'"‘‘Mank range, ready for firing. 

Th.«t,on. When these necessa^ preparations are completed. 

and the officers and crew ready at their respective sta! 
tions, and when the two ships are sufficiently near each 
other, in a proper relative situation for the shot to take 
tutl eflect, the action commences with a vigorous can- 
nonade from the great guns, accompanied by the whole 
eHoits of the swivels and small arms. The firing is sel- 
dom performed in vollies, as that would shake the ship 
^ much, but the guns are loaded and fired one after 
M "lisiratch and as little confusion 

« j^OTsible, care being taken to fire only when each gun 
IS properly directed to its object. During the firfng 
the lieutenants traverse the decks, to see that the battta 

ouy, while the midshipmen second their iniunctions 
uloved in gunners are all this time em- 

carried along'thTK'i’n ^box® 

P en the action has eonUnued so long, or has 
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produced such an effect, that one of the ships must yield Kini 
or retreat, if the vanquished ship cannot'get off, she 7actkt 
acknowledges her inferiority by striking, or hauling''*^ 
down her colours, when she is, as soon as possible, taken 
possession of by the victor, the commander of which 
sends a part of his own crew into the captured ship, and 
brings away most of her officers and men on board his 
own ship, as prisoners of war. j3 

The engagement being concluded, they begin to re-Repiir. 
pair I the guns are secured by their breechings and 
tackles, with all convenient expedition. Whatever sails 
have been rendered unserviceable are unbent, and the 
wounded roasts and yai'ds struck upon deck, to be fished 
or replaced by others. The standing rigging is knotted, 
and the running rigging spliced where necessary. Pro* 
per sails are bent in the room of those which have been 
displaced as useless. The carpenter and bis mates are 
employed in repairlag the breaches made in the ship’s 
hull, by shot plugs, pieces of plank, and sheet lead. 

The gunner and his assistants are busied in replenishbg 
the allotted number of charged cartridges, to supply the 
place of those which have been expended, and in refit- 
ting whatever furniture of the guns may have been 
damaged by the action. jf 

A general engagement between two adverse fleets offiniap. 
course involves a greater variety of circumstances, andnutl** 
requires greater judgment, and more comprehensive 
■kill in the commanding officer. 

When the commander of a fleet has discovered an 
enemy’s fleet, his principal object, if he be suflSciently 
strong, is to bring it to action as soon as possible. Every 
inferior consideration gives way to this important object, 
and all necessary preparations are immediately made to 
prepare for such an event. The state of the wind and 
situation of the enemy will in general regulate his con- 
duct with regard to the disposition of bis ships on that 
occasion. To facilitate the execution of the admiral’s 
orders, the whole fleet is disposed ip three squadrons, and 
each of these classed into three divisions, under the com- 
mand of different officers. Before the action begins, 
the adverse fleets -are drawn up in two lines, as formerly 
described. As soon as the admiral displays the signal 
Ibr the line of battle, the several divisions separate flvni 
the columns in which they were disposed in the usoal 
qrder in sailing, and every ship crowds sail to get into 
its station in the wake of the next ahead j and a propw 
distance from each other is regularly observed from the 
van to the rear. The admiral, however, occasionally 
contracts or extends his line, so as to regulate the length 
of his line by that of his adversary. This is more par- 
ticularly necessary to prevent his being doubled, of 
which his van and rear would be thrown into disorder. 
When the hostile fleets approach each other, the cours^ 
are commonly hauled upon the brails, and the top'g»‘* 
lant sails and stay sails furled. The movement of 
ship is regulated chiefly by the main and fore-lop sa»* 
and the jib : the mizen-top sail being reserved to hasten 
or retard the course of the ship and by filling o*" ' 

ing, hoisting or lowering it, to deter^ne her ' V 
The signal for a general engagement is usually disp 
ed when the fleets are sufficiently near each other, to 
within the range tof point-blank shot, so that the gW* 
may be levelled with some certainty of execution, 
ter the battle has commenced, it is carried on mut i 
the same manner as between two ships, except that 
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vessel of tlie fleet, besides attending to ber own move- 
ments, has to observe the signals made by the command- 
ing officer, and repeated by the frigates on the van s^nd 
rear. The chief object of the admiral is to keep his 
line as complete as possible, by ordering ships from those 
in reserve to supply the place of such as may have been 
disabled, and to annoy the enemy as much as possible, 
both by strengthening the feeble parts of bis own line, 
and, if circumstances admit of it, by sending down fire- 
ships upon that of the enemy. When the engagement 
draws near a close, either by the defeat of the enemy, 
or by the disabled state of cither fleet, signals are made 
from the admiral to take possession of such of the ene- 
my's ships as have struck, to tow his own disabled ships 
into a place of security, and either to chase the remain- 
der of the enemy’s squadron, or, if that be impracti- 
• For par- ®^ble, to draw off his own ships to be refitted. * 
aicular Such are the general incidents attending an engage- 

Brttisli na- ment at sea, modified of course by numerous circum- 
val actions, gtuQCes, of which a general description can convey no 
1^//’* Lwrt **^*^®* Th^re are, however, various movements and evo- 
4fthe Ad Iwtions connected with a naval engagement, which it 
mirais, and will be necessary for us to notice. 

B0atsons Where the weather- gape is deemed of snflicient ira- 
Naval and portance, it is often an object with two fleets to dispute 
it with each other. When the enemy is to windward, 
and it is wished to gain the weather-gage of him, the 
fleet to leeward should avoid extending itself the 
length of the enemy’s line, in order to oblige them to 
To dupnte edge down upon theirs, if they intend to attack them ; 
ihc wea- ivhicb will be a mean. If they still persist in doing so, 
with wf* losing the advantage of the wind. It is impossible for 
a fleet to leeward to gain to windward, so Jong as the 
enemy keep the wind, unless a change happens in their 
flavour ; therefore all that a fleet to leeward can do 
must be to wait with patience for such a change, of 
which they will undoubtedly avail themselves, as well 
as of any inadvertency the enemy may commit in tlie 
mean time. And as long as the fleet to leeward does 
not extend its line the length of the enemy’s, it will be 
impossible for the latter to bring them to action without 
running the hazard, by bearing down, of losing the ad- 
vantage of the wind, which both fleets will be so desi- 
rous of preserving. That an admiral may take advan- 
tage of such shifts of wind as occasionally happen, he 
must endavour to get his ships into such situations 
where these shifts most frequently take place. It is well 
known to experienced naval officers, that particular 
winds reign most on certain coasts, or off certain head- 
lands. Here, therefore, the admiral should await the 
approach of the enemy j and though by this plan he 
may sometimes be unsuccessful, he will more frequently 
^in a material advantage. The disposition of project- 
ing headlands, and the setting of tides and currents, 
often contribute materially towards gaining the wind of 
the enemy. The fleet to windward should keep that to 
leeward as much as possible abreast of it j and thus un- 
less the wind changes considerably, they will preserve 
the advantage they have gsrined. They should also force 
them to keep their wind, unless they think it prudent 
not to engage, in which case it would be better to keep 
altogether out of sight. 

"When the enemy appears desirous of avoiding an ac- 
thc enemy tioD, there are various methods of attemptiogto force him 
action, to engage ; as first, when he has the weather gage. In 
Vql. XX. Part U. t 
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this case the lee fleet, which is desirous of bringing on 
an engagement, must keep always on the same tack 
with the enemy to windward, taking care to keep their 
own ships so exactly abreast of the enemy, as to prevent 
losing sight of them *, and hence be ready to take ad- 
vantage of the first favourable shift of wind to make the 
attack. An alteration of. the course may be best at- 
tempted in the night. The lee fleet must have frigates 
on the look-out, and these must continually give notice 
by signal of the manoeuvres and course of the retreating 
fleet to windward. Thus the weather fleet is always 
exposed to pursuit, without being able to get off unseen \ 
hence roust sooner or later be compelled to an engage- 
ment, unless they can get into some friendly port, or 
should be favoured by agate of wind sufficient to disperse 
both fleets, and thus prevent the possibility of a gene- 
ral engagement. 

Secondly, when the enemy is to leeward.— If the lee 
fleet keep close to the wind in the order of battle, the 
fleet to windward is to stand on in the same manner till 
it be abreast of the enemy, ship to ship, and at the same 
time to bear away, and steer so as to bring their respec- 
tive opponents on the same point of the compass with 
themselves. Thus the adverse fleets will be sufficiently 
near each other to begin the action, by each ship’s pre- 
senting her bow lo the ship abreast of her in the order 
of sailing, which may be easily changed for the order 
of battle, by all the ships hauling together close to the 
wind, in the moment which precedes the action. If the 
fleet to leeward appear inclined to engage, it may bring 
to, to prevent losing time, and after this they will fill 
as soon as the action commences, because it is of ad- 
vantage to a lee line to be advancing a- head. As the 
lee fleet fills and stands in close by the wind, the 
weather line should keep a-breast, before it bears away, 
to come within the requisite distance, that the van ship 
of the weather fleet may always keep to windward of 
the leading ship of the lee line, and be guarded against 
any shift of wind a-head. 

If the lee fleet bear away four points to move their or- 
der of battle on the other tack, and avoid the action, filing 
off in succession in the wake of the van ship, the wea- 
ther line, by bearing away all together eight points, can- 
not fail, as both fleets are supposed to sail equally, to 
pass through the middle of their line, and force them to 
fight with disadvantage, if their extent be double the 
distance between the two fleets. If the extent of the 
fleet be less than the above limitation, then the weather 
fleet will divide the lee fleet more unequally j and if 
the distance between the fleets be considerable, the wea- 
ther fleet will be able to break through the line. If 
the lee fleet bear away four points all together, being of 
equal extent with the fleet to windward, and their di- 
stance from eaeh other equal to that of the length of 
one of the lines ; should the weather fleet bear away at 
the same time eight points, they will approach very near 
the stemmost of the retreating fleet ^ but they will not 
have it in their power to cut off any part of that fleet, 
even with an equality of sailing ; so that the only ad- 
vantage gained by this manoeuvre will be an ability of 
attacking the rear, and bringing it to action. 

If the van ship and the rest of the weather fleet had 
a sufficient velocity to keep the centre ship of the lee 
line on the same point of bearing j in that case, the lead- 
iM ship may break through the enemy’s line about the 
4 K middle 
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middle ship of the centre division 5 for, supposing the 
fleets In the order of battle, on the starboard tack, steer- 
ing east, with the wind at south-south-east, being at two 
leagues distance from each other, both the lines being 
four leagues in extent ; then the lee line bearing away 
all together four points, will run north-east ^ while the 
fleet to windward, bearing away all together eight 
points, will steer north 5 the van ship of which will 
keep the centre division of the lee line in the point of 
hearing iiortli-west. As she is supposed to be able to 
continue in this position, it follows, that the van of the 
weather line must close the centre of the flying line to 
leeward, after having run four leagues. The time and 
distance necessary to cut olF a retreating fleet may al- 
ways be known according to the last supposition. If 
the lee fleet should get on the other tack, and run large, 
still in the order of battle, they will be sooner forced to 
action by the weather fleet, who have only to bear 
away eight or nine points on the same tack, or run right 
before the wind. 

As in forcing a fleet to action, there are two princi- 
pal cases in which a fleet may avoid an action, where 
circumstances are not sufliciently favourable*, first, when 
the enemy is to windward, and secondly, when he is to 
leeward. In the former case the lee fleet should form 
the order of retreat, if the enemy are in view, and run 
on the same tack as their leading ship j but if he is still 
out of sight, and they have received intelligence of his 
appi-oach, by their frigates on the look-out, they may 
bear away large, without confining themselves to keep 
the wind directly off, unless when in the order of re- 
treat. In the second case, it seldom happens that the 
weather flret can be forced to an engagement, because 
it can always stand on that tack which increases its di- 
stance from the enemy ; that is, by standing on one 
tack while the enemy is on the other. The windward 
fleet must of course not keep too near the enemy, and 
take all possible means of avoiding being abreast of 
him. 

It is often of advantage to double the enemy j that is, 
to bring a part of the fleet round upon his van or rear 
so as to place him between two fires. This mancEuvre 
also resolves itself into two principal cases ; first, when 
the enemy is to windward ; secondly, when he is to lee- 
ward. In the first case, the lee fleet that attempts to 
double the enemy, should extend itself abreast of him 
so that its van or rear may extend beyond his line, in 
order to overreach him, by tacking in succession, so that 
tte extended part of the line may get up to windward. 
It this manauvre be properly executed, it will he iin- 
^Bible for the ships of the weather line long to main- 
taiD their stations, for no vessel closely attacked by two 
others of e^ual force can long resist. 

'““'S/jence to determine whether the 
or P™P''‘*‘y of adopting the one 

depend thri^ne rf^thTbluir TnVh" 

.. moet easy to double the v.,; of the enemThernw if 

whfenre f^*„eed at'ad’ wm te*'.Ue “b “'"n 
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ly to windward, they are again to go about, in order to 



keep the two headmost ships of the enemy’s line conti- Tida 
nually under their fire. If there be two or three ships'"^ 
to tack in succession and gain the wind of the enemy, 
they may edge down on the van of the water line at 
pleasure, keepmg themselves a little to the windward of 
it *, and as that van is already engaged by the other sliips 
abreast on the other side, she must necessarily he soon 
disabled. If they bear away, they most drop upon the 
line with which they are engaged to leeward, while the 
ships to windward still continue to cannonade them. If 
they attempt going about, in order to attack more close- 
ly the ships to windward, they will be raked, while in 
stays, by their opponents to leeward and to windward, 
who enfilading them with whole broadsides which they 
cannot return, must complete their disorder. If they 
make sail, in order to frustrate the design of the ships 
inclined to double, those with which they are engaged 
abreast to leeward have only to perform the same ma- 
noeuvre, and keep them under their fire 5 while the 
others, after having harassed them as much as possible, 
will do their best to perform the same manoeuvre on the 
succeeding ships. 

If any of the ships in the van of the weather line are 
disabled in the masts or yards, they will drop asters,, 
and run foul of the next succeeding ship, and these again 
on the next astern. Thus, the enemy’s order of battle 
will be broken, while on the other hand the lee line is 
preserved ; and those ships which have gained thewind 
of the enemy will, without engaging more ships than- 
they can manage, contribute to increase the coofusioo. 

When the enemy is to leeward, and the weather fleet 
attempts to double, the ships of the weather line most 
extend their van beyond that of the enemy, and ibeu 
veer in order to bring the headmost ships of the lee line 
between two fires. It must not, however, be concealed, 
that it is much more dangerous to the ships engaged in 
this service to attempt doubling a fleet to leewartl, than 
one to windward, as if disabled, or separated too far 
from their own fleet, they cannot so easily extricate 
themselves, and rejoin the fleet. 

When one fleet attempts to double another, thislat-Tor* 
ter will of course do all in their power to avoid the 
pending danger j and this they will the more readi^ 
do, according totlieii number, or their situation. If the 
fleet thus threatened he to windward, one ol the nw- 
thods proposed to avoid being doubled, is to extend tbo 

line towards the point threatened, so as to leave a great- 
er space between the ships 5 but iu doing this, there w 
a risk of having the line broken by the superior ene»J* 
Another method suggested is, for the flag ships of 1 
windward fleet to oppose themselves to those of tlie lee 
line, which is supposed to render several of the enemy s 
shi|w in the intervals of little use j hot one great incoi^ 
vcnience of litis manoeuvre is, that it leaves the van an 
rear most exposed to the enemy’s fire, and that the 

division in particular is in great danger of being dou e • 

To remedy these defects, the largest ships sliou 
placed in the van and rear of each division, an 
fleet must regulate its sailing in such a manner tna * 
rear shall never be astern of the rear of the , 

When the enemy is to leeward, the weather nw 1 
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to gain the wind of them on tli’ othpr keep astern of the enemy, so that the van of the ' 

iQgtUeoi 60 leeward^ and when thev ' thus keep- tber fleet, may be opposed to, and attack 
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some time j and should It ntlempt to tack and double 
on the weather fleet, much time will he lost in perform- 
ing that evolution ; and it also runs the risk of being se- 
parated i)V the culm which qften happens in the course 
of an engagement, occasioned by the discharge of the 
guns. A considerable interval might also be left be- 
tween the centre and van, if necessary precautions be 
taken to prevent the van from being cut off. 

There are several circumstances of importance to be 
considered in the subject of chasing, i. e. when one ship 
or fleet pursues another, called the chase^ either to bring 
her or them to action, or to oblige them to surrender. 

When a single ship chases another, it is to he presum* 
ed in general, that one of them is the better sailor, 
though this is not always the case, and still by proper 
manoeuvring the chasing ship, or chaser, may gain on 
the chase. In the following observations, however, we 
shall suppose the chaser to sail faster than the chase. 
The manoeuvres of the chaser will depend on her being 
to windward or leeward of the chase. 

When the chase is to windward, it is evident that as 
soon as she perceives a strange ship which she takes for 
an enemy, she will haul her wind, in order to prolong 
the chase, as otherwise her retreat would soon be cut off. 
The chaser then stands on also nearly close hauled, till 
she has the chase on her beam ^ she then tacks, and 
stands on close hauled till the chase is again on her 
heam, and then retucks. In this manner she continues 
tacking every time she brings the chase perpendicular to 
her cour.-ie on either boards and by thus manoeuvring, it 
is certain that the chaser will, by the superiority only 
of her sailing, join the other in the shortest time. For 
since the chaser tacks always as soon as the chase is per- 
pendicular to her course, she is then at the shortest di- 
stance possible on that board \ and since the chaser is 
supposed to be the fastest sailer, these shortest distances 
will decrease every time the chaser tacks. It is there- 
fore of advantage to the chase to keep constantly on the 
same course, without losing her time in going about, as 
tacking cannot be so favourable to her as to her adver- 
sary, whose sailing is superior. If the captain of the 
chaser should so little understand his profession as to' 
stand on a long way, and tack in the wake of the chase, 
the best thing she can do is to heave in stays, and pass 
to windward of him on the other tack, except she should 
find herself likely gaining advantage by going large ^ 
for if the chaser {lersists in tacking in the wake of the 
other ship, the pursuit will be very much prolonged. 

When the chase is to leeward, the chaser is to steer 
that course by which she thinks she will gain most on 
the chase. If, after having run a short time, the chase 
is found to draw more aft, the chaser should then bear 
away a little moi*e but if the chase draw a head, the 
chaser should haul up a little, and thus the course may 
lie so regulated, that the chase may always bear on the 
same point, and then the chaser will get up with the 
chase in the shortest time possible ; for if any other 
course were steered, the chaser would be either too far 
ahead ar too far astern, and hence the pursuit would be 
prolonged. The chase should run on (hat course wbioli 
will carry her directly from the chaser, and should con- 
sider wbich is her best trim with respect to the wind, 
that slie may move with tire greatest possible rapidity 
from the chaser ^ for some ships have more advantage ip 
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going large, others with the wind right aft, and others Xnval 
when close hauled. TbcUcju 

Another method has been proposed for chasing a ship '■‘—v— ^ 
to leeward, that is, by constantly steering directly for 
the chase : in this case, the tract described by the chaser pursuiL 
is called the line or curve of pursuit » To illustrate this, Plate 
Jet A (fig. II. Plate DLXVIII.) represent the chaser, P^^"^**** 
and B the chase directly to leeward of her, and running 
with less velocity than the pursuer, in the direction BC, 
perpendicular to that of the wind. Now, to conatruci 
this curve, let B ^ be the distance run by the chase in 
any short interval of time join A 6 and make A 1 
equal the distance run by the chaser in the same time. 

Again, make b c, c d, d c, ef &c. each equal to B & ; 
join 1 r, and make J, 2 = A i \ join 2 d, and make 
2, 3 equal to A i ; proceed in like manner till the two 
distances carried forward meet as at C, and a curve 
described through the points A, i, 2, 3, &c. will repre- 
sent nearly the curve of pursuit ; and the less the in- 
terval A 1 is taken, the more accurately will the curve 
be formed. In this particular case, the length of the 
distance BC may be found as follows, provided the di- 
stance AB and the proportional velocities of the two 
ships be known. 

Let the velocity of the chase he denoted by a frac- 
tion, that of the chaser being unity. Multiply the gi- 
ven distance AB by this fraction, and divide the pro- 
duct by the complement of the square of the same frac- 
tion, and the quotient will be the distance run by the 
chase B. Suppose AB, the distance of the chase di- 
rectly to leeward of the chaser, be taken at 1 2 miles, 
and suppose the velocity of the chase three-fourths of 
that of the chaser \ what will be the distance run by 

i2x4_ 9_ __ 



the chase before she is overtaken ? Now - , 

,6 

9 X ~= 20— miles } and since the velocity of the chaser 

7 7. 

to that of the chase is as 4 to 3, hence the distance run 
22 2 

by the chaser will be =r 2o-X-=27- miles. As the 

1 , 7 4 '7 

chaser alters her course at every point, and probably 
sails better with the wind in one direction with lespect 
to her course than when the wind is in another direc- 
tion, her velocity will be different at different points of 
the course. Thus, suppose her to sail faster wlien the 
wind is on the quarter, her velocity will constantly in- 
crease to a certain point, and will then diminish. Hence 
in real practice the curve of pursuit will not be exactly 
what is laid down in the above problem, and of course 
the measure of BC will difler a little from what we have 
there laid down. See Resistance 0/* Fhids and Sea- 
manship. 

87 

If the whole iieet is to give chase, the admiral will In the 
make the proper signal, and then each ship will instant- *^^^^^** 
ly make all the sail possible. Jf the retreating fleet is 
not much inferior to the other, a few of the fastest sail- 
ing vessels only are to be detached from the superior 
fleet, in order to pick up any stragglers, or those siiipi 
which may have fallen astern and the remaining part 
of the fleet will keep in the same line or order of sailing 
as the retreating fleet, so that they may, if possible, 
force them to action. But if the retreating fleet is much 
•inferior, the admiral of the superior fleet will make the 
4 K 2 signal 
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iBignal for a general cbase, and then each ship will im- 
mediately crowd all the sail possible after the retreating 
fleet *, or, if the chase be still less numerous, the admi- 
ral will detach one of the squadrons of his fleet, by 
hoisting the proper signal for that purpose, and he will 
follow with the remainder of the fleet. The squadron 
that chases, should be very careful not to engage too 
far in the chase, for fear of being overpowered j but at 
the same time to endeavour to satisfy themselves with 
regard to the object of their chase. They must pay 
great attention to the admiraPs signals at all times ^ and 
in order to prevent separation, they should collect them- 
selves before night, especially if there be any appearance 
of foggy weather coming on, and endeavour to join the 
fleet again. The ships are diligently to observe when 
the admiral makes the signal to give over chase } that 
each regarding the admiraPs ship as a fixed point, is to 
work back into her station, to form the order of line 
again as quickly as the nature of the chase and the di- 
stance will permit. 

When a fleet is obliged to run from an enemy who is 
in sight, it is usual to draw up the ships in that form or 
order, called the order of retreat ; and the admiral, 
when hard pursued, without any probability of escaping, 
ought, if practicable, to run liis ships ashore, rather 
than sufier them to be taken afloat, and thereby give 
additional strength to the enemy. In short, nothing 
should be neglected that may contribute to the preser- 
vation of bis fleet, or prevent any part of it from falling 
into the bands of the conqueror. 

We have now gone through the principal evolutions 
of fleets and squadrons, nearly as they are described in 
the Elements of rnggingj seamanship^ and naval tactics, 
and other approved publications on similar subjects. We 
have indeed omitted the method of forcing an enemy’s 
line, and of avoiding being forced, because the former 
will be readily understood from what we have to add on 
the improved methed of tactics of M. Grenier, and Mr 
Clerk of Eldin. 

Various defects have been observed in the tactics 
usually employed at sea, especially in a line of battle, 
and in the mode of bringing an enemy to action. The 
usual order of battle first introduced by the duke of 
York, afterwards James II. of England, is defective 
from its length. Its great extent makes it difficult for 
the admiral to judge what orders are proper to be issued, 
to the ships stationed at the extremities, while liis sig- 
nals, however distinctly made, are liable to be mistaken 
by the commanders of these ships. Besides, the extre- 
mities of a long line, especially if it be to leeward, are 
necessarily defenceless, as the enemy may throw himself 
with a superior force on the van or rear, and cot either 
of these off before it can be properly supported by the 
other squadrons. Viscount de Grenier, who was, we be- 
heve, one of the first to notice these defects, propo- 
battle* introducing a new order of 

of'de Grc- r 3 principles of De Grenier’s tactics are 

nier’s me- ’ the following considerations. It is evident 

thodof lac-that each ship of a fleet must at all limes occupy the 

Hale dS -n? De cVeZr 

DLXVIII. calling the greater the 

indirect 

ermsed, and ungruduated space. The reason of ihese ail 
pellations is, that oo the greaUr segment of the horizoL 
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tal circle there are 20 different points, which may be 
marked by degrees from one of the close-hauled line* to Tictia 
the other, and to which a ship may sail from the centre '■nH 
by so many direct courses without tacking } whereas 
from the other I2 points, including that from which the 
wind blows, she cannot arrive but by steering cross 
courses, which must necessarily delay her progress. Sup- 
pose now a fleet to leeward, so disposed that only a part 
of it can fight with another equally numerous, and 
ranged to windward in a single line, and let the lee 
fleet be ranged oo three sides of a lozenge ab,cd,ef, 

(fig. 12.). The squadron a b, which is most to wind- 
ward, being drawn up in line of battle, cannot be 
fought but by an equal number AB, CD, £F. Ail 
the rest of that fleet therefore must remain inactive, un- 
less the ships which are not engaged should try to pass 
to leeward of the fleet a A, cd, ef But should the 
ships of the weather fleet, which are placed between B 
and F, bear away as they appear in the figure l^tween 
C f and F i, the ships between A and B, which arc 
fighting to windward, cannot bear away with them. 
Suppose now that the ships between C i and F i have 
passed to leeward, the squadrons cd, ef which are 
ranged according to De Grenier’s system, and have not 
yet been engaged, should come to windward and join 
with their friends a h against that squadron of tlie ene- 
my AB which is still to windward and engaged*, it « 
almost impossible but that the squadron AB most be de- 
stroyed by so great a superiority, before it could receive 
assistance from the ships to leeward between Ci and 
Fr. f 

De Grenier proposes only three orders of sailing, one^J 
when a fleet is to pass a strait j a second when it steeis 
in open sea, on the look-out for an enemy, or with a 
view to avoid him ; and a third when on an extensive 
cruise disposed so that it cannot be easily suprised or 
broken. Of these three orders, only tlie second an 
third differ from the usual orders of sailing. former 
of these is represented by fig. i. Plate DLXIX. where 
the columns ab,cd,ef are disposed on three sides o ^ 
a regular lozenge, on the two close-hauled lines. 
ships of the two divisions c </, ef sometimes to win • 
ward (as in fig. 2.) and sometimes to leeward (w 
fig, I.) of the third division a A, are to be formed on 
two parallels of one of the close-hauled lines m 1 * 
wakes of their respective headmost ships j 
third division o A is to be ranged ahead or wtern of 
others on the other close-hauled line, steering cbefiacr- 
wise the same course a®, the other divisions. 

When </ A is to windward oi c d and ef (ng* *•;» 

De Grenier calls that the windward primitive order oj 
sailing, and when to leeward (fig. 2.), 
to he In the leeward primitive order of sailings ^ ^ 
are the two principal positions in almost every ^ 
with very little variety, may become the order of ba 
of chasing, &c. . , rvi. 

His third order is illustrated by fig- 3* where 
visions a A and ef are supposed at the ^**J.*®^ _ 
about six leagues from each other ; 
on the extremities of the base of a triangle SI ’ lijrr. 
the centre ship of the division a A rests on its summi > 
none of the divisions could be cut off by an cnen^j ® 
ever formidable, seen from its centre ship at the dis a ^ 
of six leagues. For if, on the proper signal, the « 
sion a A should steer from T toward X, on the ^ 
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Naral oppbsite to the close-hauled line it steered before, and 
Tactic), the two divisions cd and ef steer from V and S to- 
y .. ; X likewise, it is plain that each of these divisions 

would have only three leagues to run to join the other 
' two, while the enemy which was first perceived at the 
distance of six leagues, must run nine before be can 
j come up with the nearest of these squadrons. 

His ardcr To form De Grenier’s order of battle represented in 
of battle, fig. 4. and 5. it will be sufficient for the ships of the 
Plate three divisions ranged in the windward primitive order 
heave in stays all together, and 
- get on the other tack on the opposite line of bearing 

(fig. 4.) *) or for the ships in the leeward primitive order 
at once to haul the wind on the same tack as they steer ^ 
and they will find themselves in order of battle, fig. 5. 
When the two columns c d and ef^ are to leeward of 
the third division a 6, ranged in order of battle, this is 
called the natural order of battle, and when c d and ef 
are to windward of a b, this is the inverted order of bat- 
tle, The former of these is calculated for a fleet com- 
bating to leeward, and the latter for a fleet which most 
fight to windward. 

To explain the advantages of these dispositions, let us 
Fig. suppose the line AB, CD, EF, fig. 6. to represent an 
enemy’s fleet to windward in the usual order of battle, 
on the close-hauled line, and on the starboard tack, and 
let a 6 be one of the divisions of a fleet disposed accord- 
ing to the now natural order, on the starboard tack, 
while the line cd,ef represent the other two diyisions 
standing on chequerwise on the same tack, but formed 
on the opposite close-hauled line. When the enemy 
comes to attack this latter fieet on a supposition that it 
is inferior to their own, their divisions AB and EF, in 
order to attack the ships a or b, must bear away. Now, 
to prevent the attack, each of the divisions cd,ef 
must make the following evolutions according to their 
respective situations, and the manoeuvres of the enemy. 
I. The ships of the division a b are to slacken as much as 
possible tbeir headway, and form a very close line, till 
the enemy makes a movement to attack the headmost or 
sternmost ship of that division. 2. The ships of the di- 
vision c d are to make sail till they come under the se- 
cond or third ship of the rear of the line of battle a b, 
when they^^will take the same sail as the ships of that di- 
vision, to preserve that position until the hostile ships 
make their evolution to attack the rear ships of that di- 
vision. In this situation the ships of the division c d 
will be able to observe the manoeuvres of the enemy, in 
order to change tack, and form themselves in order of 
battle on the opposite board as soon as the hostile ships 
shall have run over a certain space; because the ships of 
the division cd, steering afterwards close hauled in the 
wake of the sternmost ship of the division a b, will be 
able to cover the rear ships of that division, and get the 
weather-gage of the hostile divisions which are bearing 
away ; rake tbeir ships; run along side of them y double 
tbeir rear-guard, and put it between two fires, if tiiose 
hostile ships are following in the wake of each other ; di- 
vide it, if they bear away chequerwise; or gain to wind- 
ward, and put between two fires the enemy’s division- 
CD, while engaged with the division a b, 3. The di- 
vision e f may abandon their post, and run chequerwise 
under a press of sail as soon as the enemy falls a-head of 
ab ; that if the enemy’s division AB attempts to fall 
an ef, or oa the van of a b, they may, by going about, 



^ R. 629 

steer in order of battle close hauled on thco||^site line, Kaval 
and cover the ship a, double the hostile division CD a- Tactics, 
head, or divide AB which is running chequerwise on v— 
the opposite tack. 

Fig. 7. marks another method of manoeuvring by the Fig. 7. 
divisions cd,ef when the enemy’s ships are arranged 
in a single line not well formed. ox 

Figs. 8. and 9. illustrate De Grenier’s method of^®p*^- 
placing the admiral’s ship, and the frigates and trans- 
ports attached to a fleet. A, fig. 8. is the admiral 
placed a-head of the fleet, at a short distance from the admtrars 
headmost of the second division, and in the same direc-^hip, fri- 
tion of the wind as the headmost ship of the first division ; 
ff tret two frigates observing the same rule and position and. 

with respect to the van ship of the third, and rear of the ^ 
first division. When the fleet is in order of battle, as in 
fig. 9. the admiral’s ship A is in the centre of the lo- 
zenge, and two of the frigates,^//) on the fourth side of 
the lozenge. The transports and store-ships, when the 
fleet is in order of sailing orconvoy, occupy the space cir- 
cumscribed by the lozenge, but in order of battle they 
are disposed in a line opposite to that of the enemy. , 

We cannot enter on a more minute or satisfactory ac- 
count of this system ; for a full exposition of which we 
must refer to the original work entitled VArtde Guerre 
en Mer, ou Tactique Navale, &c. par M. le Viscompte 
de Grenier, or the extracts from it contained in the 
moments and Practice of Rigging and Seamanship, 93 

We must now turn our attention to the improvements Wr Clerk’s- 
in tactics suggested by our countryman Mr Clerk; — 
improvements which have received the approbation of 
several distinguished officers of the British navy, and to 
bints derived from which we are in a great measure 
indebted for some of the most signal victories which 
have heaped additional honour on the naval power of 
Britain. 94 

Before enlerinp on an explanation of Mr Clerk’s tac- Clerk’t 
tics, we must briefly state his objections to the usual ®**"*^,®^®”* 
method of bringing ships to action, by the ^^^nther ship 
or fleet steering directly down upon the enemy. By attack, 
doing this, the enemy to leeward often has an oppor- 
tunity of completely disabling the ships making the at- 
tack, as the former can use all tbeir guns on one side, 
while the latter can only use their bow chases. Sup- 
pose B, fig. 10. Plate DLXIX. to represent a ship of DLXIX. 
80 guns to windward, in sight of an enemy’s ship of 10. 
equal force F, to leeward. Now, if B bears down di- * *• 
rectly upon F, the latter, by lying to, as in fig. 11. 
will present a broadside of 40 guns, all bearing for a 
considerable time on B, while the latter coming down 
headwise, can only bring the two light guns of her fore- 
castle to bear on F, not to mention that F, by lying 
broadside to, will have her masts and rigging little ex- 
posed to the enemy’s shot, while B standing head on, is 
exposed to be raked by every shot from F, and in par- 
ticular her rigging is in the utmost danger. 

Instead of this objectionable mode of attack, Mr His new 
Clerk, proposes that B having the wind, should run method, 
down astern as in the dotted line at fig. 1*2. till she gets^lK** 
into the course of F, near her wake, or in such a posi-“^ 
tion as will bring her parallel to Ps course, and within 
, a proper distance, when she can run up close along side 
of F, and engage on equal terms ; or, that she should 
shoot a-head, then veer, and run down on the weather 
bow of F, as in fig. 13. till she can force the chase to 

bear 
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Naval bear away to leeward, keeping close by her, oa equal 
. ^ terms, taking care in both cases not -to* put it in tlie 

power of F to bring Iier broadside to bear on her with* 
9<» out retaliation. 

'>y Clerk to Illustrate the 
the hall or procedure of a French and British man of war 

rj;;4inif. bring, the former at the rigging, and the latter at 
nr of the enemy, with their effects. Let F repre- 

fi 'T4. ^ avoiding a close eiigagc- 

• ment, but lying to, to receive with advantage an ene- 
my’s ship B, of equal force. Suppose that F, by firing 
at the rigging of B, may have carried away some of 
the principal stays, several of the windward shrouds,v a 
fore-topmast, or other rigging of less consequence, with- 
out having wounded a single man^ and suppose a second 
ship consort to F, receiving an enemy’s ship like B, but 
firing only at her hull, so as to kill 30 or 40 men, witli- 
. out damaging her rigging. Now, when F and her 
consort wish to avoid a close engagement, it is evident 
that that ship B, which has lost part of her rigging, is 
luuch more disabled from coming to close action than 
her consort whose rigging is entire^- thopgh she may 
-«)7 have lost a great number of lier men. 

scheme at fig. 15. it is intended to illustrate 
battle can- impossibility of one ship being exposed to the fire of 
not be ex- many ships at one time. Let I, H, F, H, I, represent 
posed to five ships in line of battle a-head, about a cable’s length, 
or 240 yards asunder, and suppose the length of each 
stile ships * "P *0 be 40 yards, so that the whole space between 
at once. head of one ship and the bekd of that next adjacent 
v.v .. equals 280 yards. Let the perpendicular line FK, ex- 
tending from the heum of F six cables lengths or 1440 
y^rds, be divided into^six equal parts. It is evident 
that any ship stationed at E in tire line FK, 720 wards 
distant, cannot long be exposed to the fire of more than 
sqo«drOn. For if we suppose 
that H and K a-head and a-stern of F, can bring their 
broadsides to bear on E j by putting themselves in posi- 
tions for that purpose, they will not only disorder their 
own line, but one will leave hei^head and the other her 
.^ern exposed to a raking fire from the opposite ships 
tiv d"- ® line. Xf B can suffer little from the 

two s ups at the distance of 720 yards, ft is evi- 

dent that she will suffer still less from these ships as she 
approaches nearer the enemy’s line. Again, if instead 
of a cable s length asunder, w suppose the ships I, F I 
two cables length asunder, to bear on the ship B. It is 
evident from the figure that in this case B ,^^ill not be 
more exposed to the fire of I and I at the distance of 
I440^yards than she was to that of H and H at half 
that distance 5 and so in similar canes. 

•a which . r Fmciples on which we are to judge 

'VT in. sin *"o<les of bring! 
ms of .hip, mg ships 0 action, Mr Clerk supposes a fleet of 
So action igOr more ships of 80 cruns 

tbunded. tie tn guns each, drawn up in line of bat- 

an‘a«Uk?:„d' c:"e™o dol” tomakj 
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in tbeir rigging, before they can come' to close action} k,„| 
but suppose that the commander^ of the weather licet, Taciia 
though his ships have been disabled in their rigging du- — 
ring their course a an to leeward, fig. 17. has 
them bring to at a great distance, but sufficiently near 
to injure'^F. Phis latter fleet, which has been endea- 
vouring to avoid an action, will now bear away vrllli 
little injury to a new station, as G, and there remain 
out of the reach of B’s shot, and this fleet must repair 
its rigging before it can make another attack. 

•Again, suppose that the fleet B, instead of standing 
‘head on, were to- run down in an angular course, as at 
fig. 18. It is plain that if.any ship in this angular line 
should be crippled, her defect in sailing will occasions 
confusion of several of the other ships in that line. It 
may be said that the stoppage of one ship a-head will 
not necessarily produce a stoppage of every ship a-stem 
of her, because they may run to leeward of the disabled 
ship j but we must observe that by this time the ships 
a-head in the van A may be engaged, and consequently 
not having much bead way, are nearly stationary, so 
that each ship a-stern, in attempting to bear down as at 
D, D, must be confined to a certain course, and most 
run the risk of being raked in coming down before ths 
'wind, and consequently of being disabled before comiug 
up with the enemy. 

Thirdly, the van of the fleet B having attained their 
station at A, a-breast of the van of F, fig. 19. and ba-Fif.ij. 
ving begun the action, the van ships of F, with a view 
to retreat, may throw in a broadside on the van of B, 
and then bear away in succession, as at H, followed by 
the rest of the fleet F, which, after exclianging broad- 
sides with the van of B, may draw up in a new line two 
or three miles to leeward at 1 1, fig. 20. 

Suppose again, for further illustration, thatB, fig. I* 
Plate JDLXX. represents a fleet putting before the wind, ® ^ ' 
each ship intending, when brought to at a determined ^ 
distance at A, to take up her particular antagonists in 
the line of the enemy F to leeward } and let F be sup- 
posed at rest, without any motion a-head. It is easy to 
conceive that while the alternate ships of F’sline, under 
cover of the smoke, withdraw from battle to GGG, the 
intermediate ships left behind them in the line will he 
sufliicient to amuse even the whole of B’s fleet, till the 
ships G shall form a new line HH as a support fromtho 
leeward. In such case B, after being disabled, and not 
having foreseen the manoeuvre, will neither be able to 
prevent the intermediate ships with which he is engaged 
from liearing away to join their friends, nor, were b® 
able, would it be advisable to follow tlicm> for the same 
manoeuvre with equal success can again and again be 
repeated. 

To explain the relative motion of these two fleets, let 
F, fig. 2. represent a fleet of J2 ships in line of battle, yij. 1. 
able’s length asunder, and suppose the length of ca^ 



a cable’s length asunder, and suppose the length of ca^ 
ship from the end of the jib-boom to the stern to he 3 ^ 
fathoms. The whole fleet will occupy a space of two 
English milea j and if it be supposed to sail in the di- 
rection FG, at the rate of four knots an ho^, it 
in an hour have moved to G, four miles from its former 
position. 

standing l,e«d on to the opposite shin I!; ".i '®‘ ‘h*™ l>e an apposite fleet B, also 12 «bi>> 

line. It is ro be expected, I'rom wliaf U * situated four miles to windward, and let the point 

stated, that the attacking ships will be dlsnhf!f * ^ quarter of a mile right to windward of the point G. 

S n.ps will be disabled, at least Then, if B by bearing^ay in ibe direction BA, ga«» 
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the point A at the same time that tlie leeward fleet F 
has arrived at G, B will have moved nearly at the rate 
of miles an hour, and the angle contained between 
the direction of its line of bearing and its present course 
will be nearly four points. 

Secondly, in fig. 3. if F, by carrying more sail, move 
at the rate of six miles an hour, from F to G, then 
with a more slanting course, will have more difficulty, 
in keeping the line a-breast while coming down to the 
attack, owing to the additional obstruction which will 
attend each succeeding ship in such a slanting course. 
Again, if the leeward fleet shall lie up one point higher, 
as FG, fig. 4. the rears of the two fleets will be removed 
to a much greater distance, and the van A must be 
sooner up with the enemy's van, and of course so much 
farther from support, while F bringing up his ships in 
succession, may disable the van of A, and afterwards 
bear away at pleasure with little injury, as at H. Now 
B being supposed disabled, and having his rear D di* 
stracted, will be unable to prevent F from escaping. 

From these considerations it appears that a fleet to 
windward, by extending its line of battle with a view 
to stop and attack the whole line of an enemy's fleet to 
leeward, must labour under considerable disadvantage^^ 
and will scarcely succeed in the attempt. 

On these principles Mr Clerk explains the reason 
why, before the commencement of the present contest 
between Britain and France, the French fleets so re- 
peatedly escaped from the British without any serious 
defeat or loss, viz. by avoiding a general engagement, 
and disabling the Biitish van as it bore down to attack 
them. He therefore recommends a different mode of 
attack from the windward, which we shall proceed to 
illustrate by proper diagrams. 

Let F (fig. 5.) represent a fleet in line of battle, 
under easy sail, willing to avoid an action, hut ready to 
receive an attack in the usual way, from another fleet 
B, three or four miles to windward, arranged in three 
columns. How shall B make the attack on F, so as, 
without aiming at the improbable advantage of taking 
or destroying the greater part of this fleet, they may se- 
cure three or four of the sterninost ships ? Mr Clerk 
advises, that a sufficient strength be detached to secure 
these ships, while the admiral keeps aloof with the rest 
of bis fleet, disposed as in the figure, ready to make the 
necessary observations and give the requisite support to 
the detached ships. If F continues to avoid an action 
by standing on in line, the detachment, coming into 
the position BA, will secure the three ships at I ; and 
if the headmost ships of F were to tack, and be follow- 
ed by the rest in succession as at fig. 6. not only the' 
three ships at I will be left at the mercy of the ships 
detached from B, but two more, us G, will be exposed 
to an 'attack from another squadron of B at C. If all 
the ships of F tack together, as in fig. 7. the delay, and 
probably the confusion, consequent on this manoeuvre, 
will still more endanger the steriimost ships, or will 
bring on a general and close action. Again, if F at- 
tempts to haul ofi', beginuing with his stemmost ship G, 
and then runs to leeward, as at fig. 8. he will expose his 
ships to a raking fire from B, and still endanger his 
sterninost ships by getting too far to leeward for their 
support ; or if the headmostsliips at H, fig. ^ veer first, 
to be followed by the rest astern, the danger would he 
still greater. Thus it appears that in. every assignable 



case, a fleet to leeward, avoiding an attack from an Navul 
equal or superior windward, as here advised, by pre- Tactics, 
serving the line, will risk the loss of three or more of ' v 
their sternmost ships. 

Now, let us suppose that F, while standing on a line Fig. 10. ir. 
on the larboard tack, when threatened with an attack*** 
on his rear from B, veers and passes on opposite tacks 
to leeward (see fig. 10.). The consequence of this 
will be, that his headmost ships will be forced to lee- 
ward by B, and compelled to engage under disadvan- 
tageous circumstances, and the disadvantage to F will 
he much the same, whether he again veers and resumes 
bis former position, as at G, fig. 11. or stands on be- 
fore the wind, as at P, fig. 1 2. 

We have hitherto supposed that the wind has been Fig. 13. 
fixed in one point j but let us suppose it to shift, and 
let us inquire what will be the effect of such a circum- 
stance on the two lines F and B, While the fleets arc 
in the former position, F in line, and B in four divi- 
sions, 6, B, B, A, steering £, with the wind at N, figw 
13, let the wind shift to the west. The only conse- 
quence of this will be, that F will be thrown still far- 
ther to leeward, to its greater disadvantage. But let 
the wind shift to £, so as to be a-head, as in figs. 14. Figt. 14. 
and 15. Still if the admiral of B manages pi*operly, and 15. 
and carefully watches the motions of F, this change 
will produce no advantage to the latter. For B has 
nothing to do but veer as the wind comes round, so as 
to bring his ships to windward of the three sternmost 
ships of F, and to leeward of the rest of his line, so as 
to cut off the three sternmost ships. 

If the wind should be supposed to veer from point to 
point all round the compass, so that the fleet F, main- 
taining the weather-gage of B, shall make a circuit 
round B to leeward; still if B act cautiously, F will lose 
the three threatened ships. 

Lastly, suppose the wind should instantly shift to a pjg, 
jjoint opposite to what it was at the commencement of 
the attack, as fi*om N. to S. Before it can be ascer- 
tained whether such a change will he to the advantage 
or disadvantage of F, the relative situations of the two 
fleets must he considered. Suppose that the van and 
centre be separated at some distance from his rear, and 
that in consequence this fleet shall have taken such a 
position as is shown at fig. 16. Though in this case he Fig. 16 , 
will have got to windward, his three ships can never 
be regained or preserved from the attack of B. The 
most favourable situation for F would be when the fleets 
%vere in the position denoted by Ag. 13. as then he 
could not only support his three ships with advantage, 
but even threaten, and cut off a part of B’s detachment. 

Id. attempting this, however, he incurs the risk of com- 
ing to a close engagement, which we have supposedhim 
to be sedulously avoiding. too 

Besides this method of attack from the windward by From the 
detachments from the main fleet, Mr Clerk shows bow ^‘^*''**"*^ 
a successful attack may he made by a fleet to leeward, 
by its breaking the enemy's line, and this either near 
the rear, near the centre, or not far from the van, of 
which cases the two former will be most likely to prove 
successful. The enemy's line can only be cut when 
the two hostile fleets veer on opposite tacks. The most 
simple method of effecting this is for the vau ship of the 
attacking squadron, instead of ranging parallel to that 
of the enemy, and to leeward of him, to pass through 

the. 
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the first iDterval that offers, fotlowed by the rest of the 
line, which is thus led across that of the enemy. In 
consequence of this manoeuvre, the van of the leeward 
fleet will be to windward of the enemy’s rear, and thus 
the attacking squadron will have its line entire, while 
that of its adversary is divided. Again, the ships of 
the rear division, having their progress obstructed, will 
probably crowd on each other, get into confusion, and 
be driven to leeward. We cannot detail the different 
cases mentioned by Mr Clerk j but for these and many 
other valuable suggestions on the subject of naval tac- 
tics, we must refer to his useful and ingenious Essay 

3. he above is a very faint and meagre outline of Mr 
Clerk’s tactics, but it is all which our limits enable us 
to give. It will afford general readers some idea of the 
nature of the proposed improvements, and professional 
men will naturally consult the original essay. 

On these or similar principles is founded the method 
o^ broaking through the enemy'' s line, and thus cutting 
^ a part of his fleet, so successfully adopted by the 
British admirals in the great naval actions that have 
distinguished t]ie late and present wars with France. We 
cannot better illustrate the principles above laid down, 
than by giving a short detail of the last of these memo- 
•reble engagements, the Battle of Trafalgar. 
With this we shall conclude our sketch of naval tactics. 
and our practical observations on the art of War. 

After having been long blocked up in the harbour of 
Cadiz, the combined French and Spanish fleet cflTected 
their escape, while the British fleet, under the com- 
mand ot Lord Nelson, was at a considerable distance. 
On the 19th of October 1805, the ships which had been 
left to watch the motions of the enemy, communicated 
to the commander in chief the agreeable intelligence, 
that the combined fleet had put to sea, and was sailing 
with light winds in a westerly direction. Lord Nelson 
concluding that their destination must be the Mediter- 
ranean, immediately made all sail with his ships for the 
entrance of the straits. Here he was informed by Cap- 

straiU 

On the 2i8t of October, at daylight. Cape Trafal- 
gar bearing east by south about seven leagues distant, 

milea' tn was discovered about six or seven 

es to the eastward. The wind was about west and 
very light. As Lord Nelson had long expected to fall 
conefrted with his of- 
fleers the best and most expeditious measures for brine- 
mg them to a speedy and decisive action. As soon 
thnfonll 7 ? ‘“mediately made 

lumm, as they formed in order of sailing. The com 

great closenesr^d'^”^’ 

of the linr, 8 33 ships 

Villeneuve, as comm^nS""^ Admiral 

centre in the Bnronf “ chief, who occupied the 
Gravina, led the rear^’nVh'^P * Spanish admiral, 
British fleet c,nsi,reyof%‘j!H?""!=* of Asturias. The’ 

ftors. Lord Nel«,a healed ThV::l“1:"thtvi:5; 
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* having under him the Temeraire, Neptune, Conqueror, uinl 
Leviathan, Ajax, Orion, Agamemnon, Minotaur, Spar- Tiuki 
tiate, Britannia; Africa, with tlie Etiryalua, Sirius, 
Phoebe, and Naiad frigates. Pickle schooner, and Eo* ' 
treprenante cutter; while the rear, consisting of the 
Uoyal Sovereign, Mars, Belleiale, Tonnant, Bellero- 
phon. Colossus, Achille, Polyphemus, Revenge, Swift* 
sure, Defence, Thunderer, Defiance, Prince, and 
Dreadnought, was led by Vice-admiral Colliogwood ii 
the Royal Sovereign. 

As the mode of attack adopted by the British was 
unusual, the combined fleet was obliged to drawnp 
tbeir line in a new manner. It formed a crescent, with 
its convexity to leeward, so that in leading down to 
their centre, the rear division of the British had both 
their van and rear abaft the beam. Before the action 
commenced, every alternate ship was abont a cable’s 
length to windward of her second ahead and astern, 
thus forming a kind of double line, and appearing, 
when on their beam, to leave a small interval between 
tlwm without crowding their ships. The French and 
Spaniards were not formed in separate divisions, but 
intermixed without any apparent regard to order of na- 
tional squadrons. As the British commander bad pre- 
viously communicated to his flag-officers and captains 
his preconcerted mode of attack, few signals were ne- 
cessary, and none were made on approaching the ene- 
my, except to direct close order as the lines bore down. 

The action commenced at noon, by the leading ships 
of both columns breaking through the enemy’s linej 
the Victory about the tenth ship from the van, and the 
Royal Sovereign about the twelfth from the rear ; the 
succeeding ships breaking through in every part astern 
of their leadere, and engaging the enemy at the very 
muzzles of their guns. By this manoeuvre the van of 
the enemy was unengaged, and thus the inferiority of 
the British, iu point of number, was of less consequence, 
while the superior skill and bravery of British seamen 
soon acquired a decided advantage. The conflict was 
severe, as the enemy’s ships were fought with a gallan- 
tly highly honourable to their commanders. The Bri- 
tish attack, however, was irresistible. About three 
P. M. many of the enemy’s ships had struck tbeir co- 
lours, and tbeir line had given way. Ten ships of the 
line, and the frigates, under Admiral Gravina, 
their escape, and stood to leeward towards Cadiz. The 
five headmost ships of tbeir van tacked, and standing 
to the southward, to windward of the British line, were 
brought to action, and the sternmost of them takw. 
Nineteen ships of the line, with three flag-officers, in- 
cluding the commander in chief, remained in the bands 
of the British. Never was there a victory more glof'* 
ous or more decisive ; never was the pre-eminence of 
the British flag more triumphantly conspicuous. 

The events subsequent to this memorable battle, and 
the losses sustained on either side, having little connec- 
tion with the subject of the present article,, need not be 
here detailed. They are fresh in the memory of our 
readers, and Britain still laments the loss of her imnaor- 
tal Nelson * 
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Man-of-VAR Bird, See PeliCANUs, Ornitholo- 
^ GY Index. 

•Vi'arburton. WAR-Cry was formerly customary in tlie armies of 
most nations, when just upon the point of engaging. 
Sometimes they were only tumultuous shouts, or horrid 
yells, uttered with an Intent to strike terror into their 
adversaries; such as Is now used hy the Indians in Ame- 
rica, called the war whoop. 

WARBLES, a disease of horses. See Farriery In- 
dex. 

WAR BURTON, William, a learned English bi- 
shop, was descended from an ancient family in Cheshire, 
and was the second son of George Warburton, an attor- 
ney at Newark in the county of Nottingham, was born 
at Newark, December 24. 1698. He was first put to 
school there under a Mr Twells, but had the chief part 
of his education at Okeham in Rutlandshire, where be 
continued till the beginning of the year 1714, and soon 
after he was put out clerk to an eminent attorney of 
Greak Markham in Nottinghamshire, where he conti- 
nued till the year 1719, when he returned to his family 
at Newark ; but whether he practised there or elsewhere 
as an attorney, is not known. 

He had always expressed a strong inclination to take 
orders ; and the love of letters, which tended to retard, 
rather than forward, his progress in the profession chosen 
for him by his friends, growing every day stronger in 
him, it was deemed expedient to give way to that in- 
clination. He therefore devoted himself to the studies 
necessary to fit him for the church, and at length in 
1723 he was ordained deacon, and priest in 1727. 

In 1728 he was presented by Sir Robert Sutton to 
the rectory of Brand-Brougbton, in the diocese of Lin- 
coln, where he spent the greater part of bis life, and 
composed all the great works which will carry his fame 
down to posterity. In the same year he was put upon 
the king’s list of Masters of Arts, erected on his ma- 
jesty’s visit to the university of Cambridge. He had al- 
ready published some juvenile performances, which dis- 
played genius and reading, and attracted considerable 
notice ; but it was not till the year 1736 that he may 
be said to have emerged from the obscurity of a private 
life into the notice of the world. — The first publication 
which rendered him afterwards famous now appeared, 
under the title of “ The Alliance between Church and 
State ; or, the Necessity and Equity of an Established 
Religion and a Test Law ; demonstrated from the Es- 
sence and End of Civil Society, upon the fundamental 
Principles of the Law of Nature and Nations.” In 
^Review z/^*’** treatise, says Bishop Horsley *, the author ” hath 
the Cose ^sbown the general good policy of an establishment, and 
the Prote- the necessity of a Test for its security, upon principles 
tUtnt Dis~ ^iiich republicans themselves cannot easily deny. His 
Loni^i7S7 specimens that are to be found 

Pkbface. perhaps in any language, of scientific reasoning applied 
to a political subject.” 

At the close of the Alliance was announced the' 
scheme of the Divine Legation of Moses, in which he 
had then made considerable progress. The first volume 
of this work was publUhed in January 1737 8, under 
the title of “The Divine Legation of Moses demon- 
strated on the Principles of a religious Deist, from 
the Omision of the Doctrine pf a future State of Re- 
wards aud Punishmeots in the Jewish Dispensation, in 
six books, by William Warburton, M. A. author of, 
VoL. XX. Part II. 



the Alliance between Church and State;” and met WsrLcrian. 
with a reception which neither the subject, nor the man- > 

ner in which it was treated, seemed to authorise. It 
was, as the author afterwards observed, fallen upon in 
80 outrageous and brutal a manner as had been scarce 
pardonable, had it been “ The Divine Legation of Ma- 
homet.” — It produced several answers, and so much 
abuse from the authors of “The Weekly Miscellany,” 
that in less than two months he was constrained to de- 
fend himself, in “ A Vindication of the Author of the 
Divine Legation of Moses, from the Aspersions of the 
Country Clergyman’s Letter in the Weekly Miscellany 
of February 24. 1 737*8, 8vo.” 

Mr Warburton’s extraordinary merit had now at- 
tracted the notice of the heir apparent to the crown, in 
whose immediate service we find him in June 1738, 
when he published “ Faith working by Charity to 
Christian Edification, a Sermon, preached at the last 
episcopal Visitation for Confirmation in the Diocese of 
Lincolu ; with a Preface, showing the Reason of its 
Publication; and a Postscript, occasioned by some Let- 
ters lately published in the Weekly Miscellany; by 
William Warburton, M. A. Chaplain to his Royal 
Highness the Prince of Wales.” 

The “ Essay on Man” had now been pnblished some 
years ; and it is universally supposed, that the author 
had, in the composition of It, adopted the philosophy of 
Lord Bolingbroke, whom, on this occasion, he had fol- 
lowed as his guide, without understanding the tendency 
of his principles. In 1738, M. de Crousaz wrote some 
xemai'ks on it, accusing the author of Spinozism and Na- 
turalism ; which falling into Mr Warburton’s hands, he 
published a defence of the first epistle, and soon after of 
the remaining three, in seven letters ; of which six were 
printed in 1739, and the seventh in June 1740, under 
the title of ** A Vindication of Mr Pope’s Essay on 
Man, by the author of the Divine Legation.” The 
opinion which Mr Pope conceived of these defences, as 
well as of their author, will be best seen in hi? letters. 

In consequence, a firm friendship was established be- 
tween them, which continued with undiminished fervour 
until the death of Mr Pope ; who, during the remainder 
of his life, paid a deference and respect to his friend’s 
judgment and abilities, which will be considered by 
many as almost bordering on servility. 

Towards the end of the year 1739, Mr Warburton 
published a new and improved edition of the first vo- 
lume of the Divine Legation ; and in 1741, appeared 
the second part, which completed the argument, though 
not the entire plan of that work. “ A work, says 
Bishop Hurd *, in all views of the most transcendant « Life of 
merit, whether we consider the invention or the orintrton 

tion. A plain simple argument, yet perfectly new,^^^’*^*® 
proving the divinity of the Mosaic law, and laying 
sure foundation for the support of Christianity, is there 
drawn out to a great length by a chain of reasoning so 
elegantly connected, that the reader is carried along it 
with ease and pleasure ; while the matter presented to 
him is so striking for its own importance, so embellished 
by a lively fancy, and illustrated from all quarters by 
exquisite learning and the most ingenious disquisition, 
that in the whole compass of modern or ancient theolo* 
gy, there is nothing equal or similar to this extraordi- 
nary performance.” 

This is the panegyric of a man reflecting with ten- 
4 L dernes^ 
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VVarburlon. clerness bn the memory of his fiienJ an<T beneiactor 5 

» but it iipproiiches much nearer to the truth than the 

censures of those, cabalistic critics, who, fastening upon 
some weak part of the Divine Legation, or perhaps 
never having looked into it, have ridiculously contended 
that the author was far from being emineat as a scho- 
lar, and that his work is inimical to the cause of Chri- 
stianity ! Putting partiality aside, there is in the Divine 
Legation of Moses abundant evidence of the malignant 
folly of this charge, as no man can read and understand 
that work without being convinced that its author was 
a Christian, not only sincere but zealous *, that be was, 

* Life of what Johnson calls kim*, “ a man of vigorous faculties, 
Popr. of a mind fervent and vehement, supplied, by unlimited 
and incessant inquiry, with a w'onderful extent and va- 
riety of knowledge, which had neither depressed bis 
imagination nor clouded his perspicuity, and that to 
every work, and this work in particular, he brought a 
memory full fraught, with a fancy fertile of original 
combinations, exerting at once the powers of the scho- 
lar, the reasoner, and the wit.” But we think it must 
be acknowledged, that his learning was too multifarious 
to he always exact, and his inquiries too eagerly pushed 
to he always cautious. We have no hesitation, how- 
ever, to say, that to the divine this great work, with all 
its imperfections, is, in our opinion, one of the most 
valuable that is to be found in any language. 

In the summer 1741, Mr Pope and Mr Warburton, 
in a country ramble, took Oxford in their way. The 
university was naturally pleased at the arrival of two 
sucli strangers, and seemed desirous of enrolling their 
names among their graduates. The degree of D. D. 
was intended for the divine, and that of LL. D. for 
the poet : hut Intrigue and envy defeated this scheme 5 
and the university lost the honour of decorating at the 
same time the two greatest geniuses of the age, by the 
fault of one or two of its members. Pope retired witli^ 
some indignation to Twickenham, where he consoled 
himself and his friend with this sarcastic reflection — 
“ We shall take our degree together in fame, whatever 
we do at the university.” 

rni . 



he ‘advised him to complete the Dunciad, by changiug 

tlie hero, and adding to it a fourth book. This was v— «r^ 
accordingly executed in 1742, and published early in 
17^3, with notes by our author*, who, in consequence 
of it, received his share of the abuse which Mr Cibber 
liberally bestowed on both Mr Pope and his annotator. 

In the latter end of the same year he published complete 
editions of “ The Essay on Man,” and “The Essay on 
Criticism and from the specimen which lie there ex- 
hibited of his abilities, it may be presumed Mr Pope de- 
termlned to commit the publication of those works 
which he should leave to Mr Warburton’s care. At 
Mr Pope’s deslie, he, about this time, revised and cor- 
reeled the ** Essay on Homer,” as it now stands in the 
last edition of that translation. 

The publication of “ The Dunclad” was the last ser- 
vice which our author rendered Mr Pope in his life time. 

After a lingering and tedious Illness, the event of which 
had been long foreseen, this great poet died on the 30th 
of May 1744 5 and by his will, dated the 12th ot the 
preceding December, bequeathed 
half of hU library, and the propery of all such of b« 
works already printed as he had not otherwise d 
of or alienaUd,and all the 

from any edition to be printed alter „nhlished 

the same time directed that they should be published 

without any future alterations. to 

•«In .744, Mr Warburton turned 1 >>» ^ 

the several attacks which had been „„ 

vine Legation,” and defended himself i 
which, if it did not prove him to be 
humility or diffidence, at least ‘T,l, 

knew bow 1,0 wield the un- 

hand of a master. His first defence now 
der the title of “Kemarks on ®®"S ' “n Dr 

tions, it. Answer to the Reverend Dr M.ddl.mu,^^ 
Pocoeke, the Master of the 
Grey, and others •, serving to explain an J f 
Passages in the DiWne Legation, object^ 
learned Writers. To which >» ,tlar 

iew of the Argument of the Divine eg ^ 

.s it is yet advanced ; wherein 



wc uu at tiis; — 1 1 I, in IR COnSldCreO luc 

The frlendsliip of this eminent poet was of service to as it is yet advanced ; where 
Mr Warburton in more respects than that of increasing tion the sevei*al Parts bear to 5 * a j. ^ Ute 
his fame. He introduced and warmly recommended Together with an Appendix, m .-^_,^»8?eeoDi 

liim mneP t\f Kiu ffiands. and-nmnncr Olliers to Afr ijlilet intitled. An Examination oi iwr „ 

This was followed next year "J 



him to most of his friends, and among otiiers to Mr 
Murray, afterwards earl of Mansfield, and Ralph Al- 
len, Esq. of Prior-park. In consequence of this intro- marks on several occhbiu..-. ^ - serving 

auction, we find Mr Warburton at Bath 1742 5 where the Reverend Doctors Sfebhing and ^ 

he printed a sermon which had been preached at the l^P'din and justny the l^wo Abrtham 

Ahhey-church on the 24th of October, for the benefit ~ — 



Proposition.” This was loiiowcu uc.. ' „er to 
marks on several servioj^Uv 



7 isseriaiw“' 

- - Lfgation, 

of Mr Allen’s favourite Charity, the General Hospital ofter up his Son, and the JMa -y^rrlters. PartH* 

Infirmary. In this year also he printed a Disserta- cracy. objected to by these tear touched in 
1 on the origin of books of chivalry, at the end of and last.” Both which marked tk 

vis’s Preface to a translation of Don Quixote, which high terms of confident ®dpe>*i ji during 

TA .11 I • I I I . «. na««fnrmnnre that 1611 ^ 



or Infirmary. 

tion on the ori^ , . 

Jarvis’s Preface to a translation of Don Quixote, which high terms of confident his pen during 

Mr Pope tells him, he had not got over two para- most every performance tha ^ 

graphs of, before he cried out, Aut Erasmus, aut l)ta~ the remainder of Ins life. . i _ i— 

bolus. 



le remainder of his life. friendship 

bolus. On the 5lh of September 1 745 . 

In 1.742, Mr Warburton published “ A Critical and tween him and Mr *”^who survived, and i® 

Philosophical Commentary on Mr Pope’s Essay on Man, his niarriagc with Miss Tuc er, r prior-park. 

in which is contained a Vindication of the said Essay now, if alive, Mra Stafford mi • 30,| published 

from the Misrepresentation of M. de Resnal, the French that important crisis our author^ pr portrait oi 

Translator, and of M. de Crnusaz, Professor of Philo- three seasonable sermons: 1- fhe’ Rovers® 

Sophy and Mathematics in the Academy of Lausanne, Popery, by which k is seen to e Pict^i 

the Commentator.” It was at this period, when Mr tianity, as it is the 

Warburton had the entire confidence of Mr Pope, that Civil Liberty. Preached at ot » October 
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Warburton. October 1 745.” 2 . A Sermon occasioned by the pre- 

I f gent unnatural Rebellion, &c, Preached in Mr Al- 

len’s Chapel at Prior park, near Bath, November 1 745.” 
3. “ The Nature of National Offences truly stated. — 
Preached on the General Fast-day, Dec. 18. 1745-6.” 
On account of the last of these sermons, he was again 
involved in a controversy with his former antagonist Dr 
Stebbing, which occasioned “ An Apologetical Dedica- 
tion to the Reverend Dr Henry Stebbing, in Answer to 
his Censure and Misrepresentationsof the Sermon preach- 
ed on the General Fast, &c. 

Notwithstanding :iis great connections, his acknow- 
ledged abilities, and his established reputation, a repu- 
tation founded on the durable basis of learning, and up^ 
held by the decent and attentive performance of every 
duty incident to his station j yet we do not find that he 
received any addition to the preferments given him in 
1728 by Sir Robert Sutton (except the chaplainship to 
the prince of Wales), until April 1746, when he was 
unanimously called by the Society of Lincoln’s Inn to 
be their preacher. In November be published ** A Ser- 
mon preached on the. Thanksgiving appointed to be ob- 
served the 9th of October, for the Suppression of the 
late unnatural Rebellion.” In 1747 ^pp^sred his edi- 
tion of Shakespeare and his Preface to Clarissa j and in 
the same year he published, i. “ A Letter from an Au- 
thor to a Member of Parliament concerning Literary 
Property.” -2. “ Preface to Mrs Cockburn’s Remarks 
upon the Principles and Reasonings of Dr Rutherford’s 
Essay on the Nature and Obligations of Virtue, &c.” 
3. ** Preface to a Critical Inquiry Into the Opinions and 
Practice of the ancient Philosophers, concerning the 
Nature of a Future State, and their Method of teach- 
ing by double Doctrine,” (by Mr Towne) 1747, se- 
cond edition. In 1748, a third edition of ” The Alli- 
ance between Church and State, corrected and enlar- 
ged.” 

“ In 1749, a very extraordinary attack was made on 
the moral character of Mr Pope, from a quarter where 
it could be least expected. An insignificant pamphlet, 
under the name of Patriot King^ was that year pub- 
lished by Lord Bolingbroke, or by his direction, with 
a preface to It, reflecting highly on Mr Pope’s honour. 
The provocation was simply this : The manuscript of 
that trivial declamation had been intrusted to the care 
of Mr Pope, with the charge (as it was pretended) that 
only a certain number of copies should be printed. Mr 
Pope, in his excessive admiration of his guide^ philoso- 
pher^ and friend, took that opportunity, for fear so in- 
valuable a treasure of patriot eloquence should be lost to 
the public, to exceed his commission, and to run off 
more copies, which were found, after his death, in the 
printer’s warehouse. This charge, however frivolous, 
was aggravated beyond measure \ and, notwithstanding 
the proofs which Lord Bolingbroke, had received of 
Pope’s devotion to him, envenomed with the utmost ma- 
lignity. Mr Warburton thought it became him to vin- 
dicate his deceased friend \ and he did it so effectually, 
as not only to silence his accuser, but to cover him with 
* ffurdt confusion 

About this time the publication of Dr Middleton’s 
twiT Inquiry concerning the miraculous Powers of the Chris- 
tian church, gave rise to a controversy, which was ma- 
naged with great warmth and asperity on both sides, and 
not much to the credit of either party. On this occa- 



sion Mr Warburton published an excellent performance, v/arlmrion. 
written with a degree of candour and temper, which, it^ *"v 
is to be lamented, , he did not always exercise. J he 
title of it was “ Julian 5 or a Discoui-sc concerning the 
Earthquake and fiery Eruption which defeated that 
Emperor’s attempt to rebuild the Temple at Jerusalem, 

1750.” A second edition of this discourse, ** with Ad- 
ditions,” appeared in 175I) in whieli year be gave the 
public his edition of Mr Pope’s Works, with Notes, in 
nine volumes 8vo. ^ and in the same year printed “ An 
Answer to a Letter to Dr Middleton, inserted in a 
Pamphlet intitled. The Argument of the Divine Lega- 
tion fairly stated,” &c. ^ and ” An Account of iho 
Prophecies of Arise Evans, the Welsl) Prophet In the 
last Century,” annexed to the Cr>t volume of Dr Jor- 
tio’s Remarks on Ecclesiastical History, which after- 
wards subjected him to much trouble. 

In 1752, Mr Warburton published the first volume 
of a course of sermons, preached at Lincoln’s Inn, in- 
titled, “ The Principles of Natural and Revealed Reli- 
gion, occasionally opened and explained j” and this was 
two years afterwards followed by a second. After the 
public bad been some time promised, it may, from the 
alarm which was taken, be almost said threatened with, 
the appearance of Lord Bolingbioke’s Works, they were 
about this time printed. The known abilities and infi- 
delity of this nobleman bad created apprehensions in the 
minds of many people, of the pernicious effects of his 
doctrines ^ and nothing but the appearance of his whole 
force could have convinced his friends, how little there 
was to be dreaded from arguments against icilgion so 
weakly supported. Many answers were soon published, 
but none with more acuteness, solidity, and sprightli- 
iiess, than “ A view of Lord Bolinghroke’s Philosophy, 
in two Letters to a Friend, 17545” the third and 
fourth letters were published in 1755, with anotiicr edi- 
tion of the two former 5 and in the same year a smaller 
edition of the whole 5 which, though it came into the 
world without a name, was universally ascribed to Mr 
Warburton, and afterwards publicly owned by him. To 
some copies of this Is prefixed an excellent complimen- 
tary epistle from the^president Montesquieu, dated May 
26. 1754. 

At this advanced period of his life, that preferment 
which bis abilities might have claimed, and which had 
hitherto been withheld, seemed to be approaching to- 
wards him. In September 1 754, he was appointed one 
of his majesty’s chaplains In ordinary 5 and in the next 
mr was presented to a prebend in the cathedral of 
Durham. About this time the degree of Doctor ci Di- 
vinity was conferred on him by Dr Herring, then arch- 
bishop of Canterbury. A new impression of the Di- 
vine Legation being now called for, he printed a fourth 
edition of the first part of it, corrected and enlarged, di- 
vided into two volumes, with a dedication to the earl of 
Hardwicke. The same year appeared ” A Sermon 
preached, before his Grace Charles Duke of Marlbo- 
rough, President, and the Governors of the Hospital 
for the Smallpox and for Inoculation, at the Pari.sh- 
chorch of St Andrew, Holborn, April the 24th, 1755.” 

And in Natural and Civil Events the Instru- 

ments of God’s Moral Government 5 a Sermon, preach- 
ed 00 the last public Fast-day, at Lincoln’s Inn Cha- 
pel.” 

In 1757* Warburton meeting with Mr Hume’s 
4 L 2 traet. 
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Wjirborion. * 1 '^® Natural History of Reltgion, filled 

the margin of the book, as well as some interleaved slips 
of paper, with many severe and shrewd remarks on the 
infidelity and naturalism of the author. These he put 
into the hands of his friend Dr Hurd, who, making a 
few alterations of the style, added a short introduction 
and conclusion, and published them in a pamphlet, en- 
titled, “ Remarks on Mr David Hume's Natural Hi- 
story of Religion, by a Gentleman of Cambridge, in a 
Letter to the Reverend Dr Warburton.” This lively 
attack upon Mr Hume gave him so much offence, that 
he thought proper to vent his spleen on the supposed au- 
thor, in the posthumous discourse which he called his 
Life ; and thus to do greater honour to Dr Hurd than 
to any other of his numerous antagonists. 

Towards the end of the year 1757, Dr Warburton 
was promoted to the deanery of Bristol ; and in the be- 
ginning of the year 1760, he was, through Mr Allen's 
interest with Mr Pitt, afterwards earl of Chatham, ad- 
vanced to the bishopric of Gloucester. That great mi- 
nister is known to have declared, ** that nothing of a 
private nature, since he had been in office, had given 
him so much pleasure as bringing our author on the 
bench.” There was, however, another minister, who 
dreaded his promotion, and thought he saw a second 
Atterbury in the new bishop of Gloucester^ but War- 
burton, says Bishop Hurd, had neither talents nor incli- 
nation for parliamentary intrigue or parliamentary elo- 
quence : he had other instruments of fame in his hands, 
and was infinitely above the vanity of being caught 

A “ With the fine notion of a busy man*.” 

He was consecrated on the 20th of January 1760, 
and on the 301b of the same month preached before the 
house of lords. In the next year he printed “A Ra- 
tional Account of the Nature and End of the Sacra- 
ment of the Lord's Supper.” In 1762, he published 
” The Doctrine of Grace ^ or the Office and Opera- 
tions of the Holy Spirit vindicated from the Insults of 
Infidelity and the Abuses of Fanaticism,” 2 vols i2moj 
and in the soiceeding year drew upon himself much il- 
liberal abuse from some writers of the popular party, on 
occasion of his complaint in the house of lords, on the 
1 5th of November 1 763, against Mr Wilkes, for put- 
ting his name to certain notes on the infamous ” Essay 
on VVoman.” 

In 1 765 he published a new edition of the second 
part of the Divine Legation, in three volumes ^ and as 
It had, now received his last hand, he presented it to his 
great friend Lord Mansfield, in a dedication which de- 
serves to be read by every person who esteems the well- 
being of society as a concern of any importance. It was 
the appendix to this edition which produced the well- 
known controversy between him and Dr Lowtb, which 
we have noticed elsewhere (see Lowth), as doing no 
great honour, by the mode in which it was conducted, 
to either party. In the next year he gave a new and 
much improved edition of the Alliance between the 
Church and State. This was followed, in 1767, by a 
third volume of sermons, to which is added, bis first 
Irunnial Charge to the Clergy of the Diocese of Glou- 
center 5 which may be safely pronounced one of the most 
valuable discourses of the kind that is to be found in 
our own or anv other language. With this publication 
ke Qlosed Uw literary coarse) except that be made an 



[ 636 ] WAR 

effort towards publishing, and actually printed, the niothwiikit I 
and last book of the Divine Legation. This book, with I 
one or two occasional sermons, and some valuable dire^ | 
tions for the study of theology, have been giteo to tlie' 
world in the splendid edition of his works in seven vo- 
lumes 4to, by his friend and biographer tbe present bi- 
shop of Worcester. That prelate confesses, that tbe 
ninth book of tbe Divine Legation displays little of that 
vigour of mind and fertility of invention which appear 
so conspicuous in tbe former volumes; but he adds, per- 
haps truly, that under all the disadvantages with which 
it appears, it is tbe noblest effort which has hitherto 
been made to give a rationale of Christianity. 

While the bishop of Gloucester was thus exerting his 
last strength in the cause of religion, be projected a ID^ 
thod by which he hoped to render it effectual service 
after his death. He transferred 500I. to Lord Mans- 
field, Sir Eardley Wilroot, and Mr Charles Yorke, up- 
on trust, to found a lecture, in the form of a course of 
sermons, to prove the truth of revealed religion in ge- 
neral, and of the Christian in particular, from the com- 
pletion of the prophecies in the Old and New Twta* 
ment, which relate te the Christian church, wpwially 
to the apostasy of Papal Rome, lo this fouMationwe 
owe the admirable Introductory Lectures of Hurd, an 
the well- adapted Continuation of Halifax and Bagot. 

It is a melancholy rt flection, that a life spent in t 
constant pur^iUlt of knowledge, frequently terminates in 
the loss of those powers, the cultivation and improve* 
ment of which are attended to with too strict an om 
baled a degree of ardour. This was the **( , 

Warburton ; and it seems probable that this decline ot 
intellectual vigour was aggravated by the lossot du - 
ly son. a promising young man, who died ot a co r 
tion but a short time before the bishop, who 
signed to fate in the year 1779, and in the 
age. A neat marble monument was erecte 0 
mory in the cathedral of Gloucester. .. 

WARD, Dr Seth, an English prelate, chufly 
stinguished for his knowledge in .u-nt 

nomy, was bom at Buntingford in 
tl,e yUr .6.7. He wM of “"'g 

Cambridge, where he applied with grea vi^ 
studies, particularly to the mathematics, an , . ^ 
fellow enU collet He w« much .".ol*ea 
consequences of the civil war, but soon i 



ration obtained the bishopric of Exeter > 
was translated to Salisbury; and in * ^ 

chancellor of tbe order of the Garter ; e 

Protestant bishop that enjoyed that 
cured it to be annexed to the see of Sa ^ 

Ward was one of those unhappy ned io 

misfortune to survive their senses, wluc P „ _ 
a fever ill cured ; b 
knowing any thing 
He was the author 



to survive ineir seuscs, 
consequence of a fever ill cured ; be ive 
lutlon, without knowing any thing o 
died in 1690. He was the author ol severn^ 
works in mar hematics and has been 

thought excellent in their day; ^looiaopl'*" 

superseded by later discoveries and the iN 
losophy. . , j . a 

Ward, is variously used in our old 



comm'*' 



in London is a district or division ot and 

ted to tbe special charge of one ot I e 
in London there are 26 wards, --rv one 

her of the mayor and aldcrmeny of h to hi* 
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Warf his ward for his proper guard and jurisdiction. A fo- 
I rest is divided into wards j and a prison is called a ward* 
Wardrobe. Lastly, the heir of the king*s tenant, that held in capite^ 

’ was termed a ward during his nonage \ but this ward- 
ship is taken away by tlie statute 12 Car. II. c. 24. 

W^ARD- Holding, in Scots Law, See Law,_N® .cIxv. 
I. and clxvi. 3. 

fTARD-Hook, or Wadd’honk, in Gunnery, a rod or 
staff, with an iron end turned serpentwise, or like a 
screw, to--draw the wadding out of a gun when it is to 
be unloaded. 

WARDEN, or Guardian, one who has the charge 
•or keeping of any person, or thing, by office. Such is 
the warden of the Fleet, the keeper of the Fleet pri- 
son *, who has the charge of the prisoners there, especi- 
ally such as are committed from the court of chancery 
for contempt. 

WARDHUYS, a port of Norwegian Lapland, 120 
miles south-east of the North Cape. £. Long. 31. 12. 
N. Lat. 70. 23. 

WARDMOTE, in London, is a court so called, 
which is kept in every ward of the city } answering to 
the curiata comitia of Rome. 

WARDROBE, a closet or little room adjoining to 
a bedchamber, serving to dispose and keep a person's 
apparel in j or fur a servant to lodge in, to be at band 
to wait, &c. 

Wardrobe, in a prince's court, is an apartment 
wherein his robes, wearing apparel, and other necessa- 
ries, are preserved under the care and direction of pro- 
per officers. 

In Britain, the Master or Keeper of the Great Ward- 
robe was an officer of great antiquity and dignity. 
High privileges and immunities were conferred no him 
by King Henry VI. which were confirmed by his suo 
cessors \ and King James I. not only enlarged them, 
but ordained that this office should be a corporation or 
body politic for ever. 

It was the duty of this office to provide robes for the 
coronations, marriages, and funerals of the royal fami- 
ly ; to furnish the court with hangings, cloths of state, 
carpets, beds, and other necessaries j to furnish houses 
for ambassadors at their first arrival ; cloths of state, 
and other furniture, for the lord lieutenant of Ireland, 
Beatsoii* and all his majesty's ambassadors abroad ^ to provide 
Political all robes for foreign knights of the garter, robes for the 
"iTnights of the garter at home ; robes and all other fur- 
voL^ njture for the officers of the garter j coats for kings, 
heralds, and pursuivants at arms *, robes for the lords of 
the treasury, and chancellor of the exchequer, &c.; li- 
very for the lord chamberlain, grooms of his majesty's 
privy chamber, officer of his majesty's robes ; for the 
two chief justices, for ail the barons of the exchequer, 
and several offi^ ers of these courts ; all liveries for his 
majesty's servants, as yeomen .of the guard, and war- 
dens of the Tower, trumpeters, kettle-drummers, and 
fifes \ the messengers, and all belonging to the stables, 
as coachmen, footmen, littermen, postilions, and grooms, 
&c. all the king's coaches, chariots, harnesses, saddles, 
bits, bridles, &c. the king's watermen, game-keepers, . 
&c. also furniture for the royal yachts, and all rich em- 
broidered : ills, and other furniture for the barges. 

Besides the master or keeper of the wardrobe, who . 
had a salary of 2000I. there was his deputy^ who had 
I.59I. and a comptroller and a patent clerk,, each of. 



whom had a salary of 300I. Besides many other infc- Wardrobe, 
rior officers and servants, who were all sworn servants Wardihipi 
to the king. ^ 

There was likewise a removing wardrobe, who had 
Its own set of officers, and standing wardrobe-keepers at 
St James's, Windsor Castle, Hampton Court, Kensing- 
ton, and Somerset House hut the whole of the ward- 
robe establishment was abolished by act of parliament 
in 1782, and the duty of it in future to be done by the 
lord chamberlain. 

WARDSHIP, in chivalry, one of the incidents of 
tenure by knight-service. See Feodal System, Knight 
Service, and Tenure. 

Upon the death of a tenant, if the heir was under the 
age of 21, being a male, or 14, being a female, the 
lord was intitled to the wardship of the heir, and was 
called the guardian in chivalry. This wardship con- 
sisted in having the custody of the body and lands of 
such heir, without any account of the profits, till the 
age of 21 in males, and 16 in females. For the law 
supposed the heir-male unable to perform knight-service 
till 21 ^ but as for the female, she was supposed capable 
at 14 to marry, and then her husband might perform-. 
the service. The lord therefore had no wardship, if at 
the death of the ancestor the heir-male was of the full 
age of 21, or the heir-female of 14 : yet if she was then 
under 14, and the lord once bad her in ward, he might 
keep her so till 16, by virtue of the statute of Westmin*. 
ster, I. 3 Edw. L c. 22. the two additional years being 
given by the legislature for no other reason but merely 
to benefit the lord. 

This wardship, so far as it related to land, though it 
was not nor could be part of the laxv of feuds, so long . 
as they were arbitrary, temporary, or for life only ; yet 
when they became hereditary, and did consequently oft 
ten descend upon infants, w ho by reason of their age 
could neither perform nor stipulate for the services of ' 
the feud, does not seem upon feudal principles to have 
been unreasonable. For the wardship of the land, or 
custody of the feud, was retained by the lord, 'that be 
might out of the profits tbei'eof provide a fit person to 
supply the infant's services till he should be of age to 
perform them himself. And if we consider a feud in Its 
original import, as a stipend, fee, or reward for actual 
service, it could not be thought hard that the lord should 
withheld the stipend s«) long as the service was su.spf-nd- 
ed. Though undoubtedly to our English ancestors, 
where such stipendarv donation was a mere supposition 
or figment, it carried abundance of hardship; ,aiid ac- 
cordingly it was relieved by the charter of Henry I. 
which took this custody from the lord, , and ordained 
that the ciistodv, both of . the land .and the children, 
should belong to the widow or next of kin. But thi^ ' 
noble immunity . did not continue many years. 

The wardship of the body was a consequence of the 
wardship of the land *, for he who enjoyed the infant's 
estate was the propei-est person to educate and maintain . 
him in his infancy : and also in a political view, the 
lord ivas most concerned to .give hU tenant a suitable 
education, iii order to qualify him the better to perforni 
those services which in his maturity he was bound to 
render. 

When the male heir arrived at iho age of 21. or the 
heir female at ih it of 16. they might sue out their lU 
very or. oustcrlemain / that is the delivery of their lands . 

out-. 



Digitized by 



Google 




^ ^ r 658 



] War 

WARNING o/TijM»n, in SdouLtm. SteLAW, w«« 

N* clxvil. 16. » 

WARP, in the manufactures, a name for tlm 
threads, whether of silk, wool, linen, hemp, &c.tliat'^ 
are extended lengthwise on the weaver’s loomj and 
across which the workman, by means of his shuttle, pas- 
ses the threads of the woof, to form a doth, ribband, 
fustian, or the like. 

Warp, a small rope employed occasionally to remove 
a ship from one place to another, in a port, road, or ri- 
ver. And hence, 

To IFarp^ is to change the situation of a ship, br 

b/which iVwa's"'h;rd7„;;‘n.i who".'„7‘:^ - 

Jnhe‘‘’ “* ““d vXe! Y"!'’’! 



r .«o. xui iDis uiey were obli- 

f A *1 ^L*-’ half-a-year’s profits of the 

contra^ ,0 magna 
inTi ■" consideration of their lands Lav- 

. fl ‘'"^y all reliefs 

and the king s tenants also all primer seisins. In orde^ 
to ascertain the profits that arose to the crown by these 
fruits of tenure, and to grant the heir hisTve^ X 
Itinerant justices, or justices in eyre, had it formerly in 
charge to make inquisition concerning them by a jury 



«r*i • ' — av, «av,ciiain me reliet and va ui 

of the primer seism, or the wardship and livery accru- 

thft Im* ^ ™»nncr of preceding 

that came in process of time to be greatly abused and 

Xnc"®^^ ‘“‘“I®''*'’'* grievance } it being one of the 

wIcXj*^ « *®*'"'*‘ ^^"'Pscn and Dudley, the 

iW ^'"'■y by colour ol^^ false 

i^rfrlTil ‘=™P^'[«d many persons to sue out li- 

Ties “erect/ afterwards a court of wards and live- 

LreXrn'i telr « - ‘ 



When the heir thus came nf A.]] « •! 1 . * competent distance before her, and beingsunk, 

Id a knight’s fee, he was to recciw’ the^oH^ •'** ®‘''" ’'‘•■'P’ by which she is ftrtber aJ- 



held a kniolit’. f.. i. I*'’ pr«»iaed he 

Vni'rylviiv j ^ j receive the order of 

knighthood, and was compelled to take it i.n 7 . I.’ “ 

feilTd w^?/Xch "as con. 

IS supposed to have been til — ’ ^ r 
knighthood. This nrer„„.,:.. °f. ‘be feodal 



to anchors sunk in the bottom 5 or to certain statloos 
upon the shore, as posts, rings, trees, &c. The ship is 
accordingly drawn forwards to those stations, either by 
pulling on the warps by hand, or by the application of 
some purchase, as a tackle, windlass, «r capstem, upon 
her deck. 

When this operation is performed by the ship’s lesser 
anchors, these machines, together with their warps, are 
carried out in the boats alternately towards the place 
where the ship is endeavouring to arrive : so that when 
she is drawn up close to one anchor, the other is carried 
out to a competent distance before her, and beingsunk, 

■»l*voo *1 <-1 L L.' L .L.. r..il.o.eA 



vanced. 

Warping is generally used when the sails are unbent, 
or when they cannot be successfully employed, which 
may either arise from the unfavourable state of the wind, 
the opposition of the tide, or the narrow limits of tha 
channel. " 

WARRANDICE, in Scots Law. See Law, N* 

cxiiv. II. 

WARRANT), is a power and charge to a constable 
or other ofHcer to apprehend a person accused of any 
crime. It may be issued in extraordinary cases by the 



knighth..d: ;Thrs™tive XJv ^ - -- f - ^ -- ' 

■als to be knighted, or to oav a finp t ^ privy council, or secretaries of state j but most com- 

cognised in parliament by the stai nionly it is issued by justices of the peace. This they 

I Edw. II. 5 was exerted as an pvfu»/T^ may do in any cases where they have a jurisdiction over 

money Inr many of our best orinrpf »• *^*®*"g the oflence, in order to compel the person acensed to 

Edw. Vf. and Queen Elizabeth • ‘cularly by appear before them ; for it would be absurd to give 

casion of heavy murmurs when exertpH 1 ^ power to examine an offender, unless tbey had also 

among whose many mi.<sfortunes it wa« tU H . > power to compel him to attend and submit to such 

Self nor his people seemed able to ^ ?®*tnerbim- mination. And this extends to all treasons, felonies, 
the arbitrary stretch and the Ieo>al breaches of the peace ; and also to all such offences „|. it. 

tive. However, among the other concp«^” ^ P**«*o^- as they have power to punish by statute. Before thep-ijs- 
that unhappy prince before the fatal rccnnH!*^ granting of the warrant, it is fitting to exanune upon 

he agreed to divest himself of this unrl^nkf ^ °*th the party requiring it, as well as to ascertain tba 

the crown j and it was accordinelv abollshpru^^"^^^ ® felony or other crime actually committed, 

16 Car. I. c. 20. ^ ^ **tatutc without which no warrant should be granted j as also to 

WARE, a town of Hertfordshlrp 1 probability of suspecting tbe part; 

Tuesdays, and a fair on th“^ ^ ^^e warrant is prayed. ^ . 

Tuesday before St Matthew’s dav fSpnv "'arrant ought to be under the band and seal of 

and other cattle. It is a large well frl the justice; should set forth the tinre and place of mak' 

aeated on tbe river Lea . m * frequented town, inrr un,t ,k» r._ . ,«il shoflld b« 

A:.ntai„ed 3^69 inbawXt, 

. great trade in malt and mm u* l’ i_ carries on a 
ly sending in large quantities 
o-i: N.Lat. ci. jo’ London. E. Long. 

4 H a, court of justice. 



> summon a person to appear 



, ....... ..me auu 

ing, and the cause for which it is made ; and shoflld 
directed to the constable or other peace officer, or i 
may be to any private person by name. A general 
rant to apprehend all persons suspected, without naming 
or particularly describing any person in special, ^ 
gal and void for its uncertainty ; for it Is the dn^ of 
magistrate, and ought not to be left to die ^rer, o 
judge of the ground of suspicion. Also 

4 ^ 
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Warrant P**e^e«d persons guilty of such a crime, Is no legal 
II warrant *, for the point upon which its authority rests, 
Warren, is a fact to he decided on a subsequent trial ^ namely, 

* whether the person apprehended thereupon be guilty or 
not guilty. When a wan*ant is received by the officer, 
he is bound to execute it, so far as the jurisdiction of 
the magistrate and himself extends, A warrant from 
any of the justices of the court of king’s bench extends 
over all the kingdom, and is tested or dated England : 
but a warrant of a justice of the peace in one county, 
must be backed, that is, signed, by a justice of another 
county, before it can be executed there. And a war- 
rant for apprehending an English or a Scotch offender, 
may be indorsed in the opposite kingdom, and the of- 
fender carried back to that part of the united kingdom 
in which tiie offence was committed. 

WARRANTY, Warrantia, in Law, a promise, 
or covenant by deed, made by the bargainer for him- 
self and his heirs, to warrant and secure the bargainee 
and his heirs, against all men, for enjoying the thing 
agreed on or granted between them. 

WARHEN, Sir Peter, an admiral, distinguished by 
his virtue, learning, and undaunted courage, was descend- 
ed from an ancient family in Ireland, and received a 
suitable education to qualify him for a command in the 
royal navy, in which he served for several years with 
great reputation } but the transaction which placed his 
great abilities in their full light, was the taking of 
JLouisbourg in the year 1745, when he was appointed 
commodore of the British squadron sent on that service.. 
He joined the fleet of transports, from Boston in Canso 
bay on the 25th of April, having under his command 
tiie Superb of 60, and the Launceston and Eltham of 
40 guns ; he was afterwards joined by several other 
men of war sent from England, and took possession of 
Louisbourg on the 17th of June. The French, exasper- 
ated at this loss, were constantly on the watch to retake 
it; and in 1747 fltted out a large fleet for that purpose, 
and at die same time another squadron to prosecute their 
success in the East Indies. These squadrons sailed at 
the same time ; but the views of the French were ren- 
dered abortive by the gallant Admiral Anson and Sir 
Peter Warren, who Iiad been created rear-admiral, who 
with a large fleet of ships fell in with the French, de- 
feated the whole fleet, and took the greatest part of the 
men of war. This was the last service Sir Peter render- 
ed to his country as a commander in the British fleet y 
for a peace being concluded in the succeeding year, the 
fleet was laid up in the several harbours. 

He was now chosen one of the representatives in par- 
liament for Westminster ; and in the midst of his popu- 
larity he paid a visit to Ireland, his native country, 
where he died of an inflammatory fever in 1752, sin- 
cerely lamented by all ranks of people ; and an elegant 
monument of white marble was erected to his memory 
in Westminster abbey. 

Warren, is a franchise or place privileged by pre- 
scription or grant from the king, for the keeping of 
beasts and fowls of the warren ; which are hares and 
coneys, partridges, pheasants, and some add quails, wood- 
cocks, and water-fowl, &c. These beingy^^r naturw, 
trery one had a natural right to kill as be could : but 
upon the introduction of the forest laws at the Norman 
conquest, these animals beinglooked upon as royalgame,. 
and the sole property of our savage monarebs, this fran- 
chue of frec-warrea was invented to protect them, by 



giving the grantee a sole and exclusive power of killing Warrea 
such game, so far as his warren extended, on condition Q 
of his preventing other persons. A man therefore that Warwicks 
has the franchise of warren, is in reality no more than ’ 
a royal game -keeper : but no man, not even a lord of a 
manor, could by common law justify sporting on ano- 
ther’s soil, or even on his own, unless he had the liber- 
ty of free-warren. This franchise is almost fallen inta 
disregard since the new statutes for preserving the 
game ; the name being now chiefly preserved In grounds 
that are set apart for breeding hares and rabbits. There 
are many instances of keen sportsmen in ancient times, 
who have sold their estates, and reserved the free-war- 
ren, or right of killing game, to themselves : by which 
means it comes to pass that a man and his heirs have 
sometimes free-warren over another’s ground. 

A warren may lie open ; and there is no necessity of 
inclosing it as there is of a park. If any person offend 
in a free warren, he is punishable by the common law, 
and by statute 21 Edw. III. And if any one enter 
wrongfully into any warren, and cbiise, take, or kill, 
any coneys without the consent of the owner, he shall 
forfeit treble damage, and suffer three months impri- 
sonment, &c. by 22 and 23 Car. II. c. 25. When 
coneys are on the soil of the party, he hath a property 
in them by reason of the possession,, and action lies for 
killing them ; but if they run out of the warren and 
eat up a neighbour’s corn, the owner of the land may; 
kill them, and no action will lie. 

WARSAW, a large city, capital of the province of 
blasovia, and of the ancient,, as well as the revived king- 
dom of Poland. It is built partly in a plain, and partly 
on a gentle ascent rising from the banks of the Vistula,, 
which is about as broad' as the Thames at Westmin- 
ster, but very shallow in summer. This city and its 
suburbs occupy a vast extent of ground; and contained 
in 1797, 70 ,CX )0 inhabitants, among whom is a great 
number of foreigners. The whole has a melancholy 
appearance, exhibiting the strong contrast of wealth 
and poverty, luxury and distress. The streets are spa- 
cious, but ill paved ; the churches and public buildings, 
and the palaces of the nobility are numerous and splen- 
did ; but the greatest part of the houses are mean and' 

III constructed wooden hovels.— At the final division of 
Poland in 1795, Warsaw fell to the share of Prussia, 
but was ceded by her to Bonaparte at the peace of Til- 
sit 1807 9 overthrow of the French power,, 

was assigned to Russia, with the territory named the 
duchy of Warsaw, which has since taken the name of 
the kingdom of Poland. £. Long. 21. 6. N. Lat. 52* 

14. 

WARWICK, tlie capital of Warwickshire in Eng- 
land, and from which this county derives its name. It 
is very ancient, and supposed by Camden to be the place 
called by the Romans Preesidium, where the Daimatiarr 
horse were posted. It stands on a rock of freestone, of 
which all the public edifices in the town are built. At 
the Norman invasion it was a considerable place ; and- 
had many burgesses, of whom 1 2 were obliged by their 
tenure to accompany the king in bis wars. It is sup- 
plied with water brought in pipes from springs half a. 
mile from the town, besides what it derives from thfe 
wells within it made in the rock : and it is easily kept 
clean, by being situated upon a declivity. Four sti^eets,, 
from the four cardinal points of the compass, meet in th« 
centre of the town* The principal public buildings are 
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•*“"• hriH^ freestone, three chanty schools, and a noble 
^ bndge over the Avon It has had sevemi charters; hut 

eefses"&c *4 bur- 

I‘'""'f'"e<l<S 497 »ihabitant8in i8ti; 

W L^n'r', ■‘I ‘'““‘'y ‘fc* GreviJIes 

W. Ltong. I. 36. N. Lat. C2. 20. 

WARWICKSHIRE, a county of England 4, 

miles length, hy 30 in breadth. It is bounded at ftt 

northern extremity by a point of Derbyshire ; on the 
north-west by Staflordshire ; on the north-east by Lei- 
'’y '^“rtbamptonshire ; on the 
south-west by Gloucestershire, and on the south-east by 

Lkch'fiew"*' 4 r *’ P-o'ly in the diocese 0^ 

Eitchfield and Coventry, and partly in that of Wor- 

cester; It contains four hundreds, and one libertv, one 
mty, 12 market towns, 158 parishes; sends six'mem- 

. « mild, pleasant, and healthy. The 

kids orthe WoS! 

lands, from the south called the Feldon; and the soil of 

wld" wool '"t *re corn, malt, 

wood, wool, cheese, coal, iron, and limestone. The 

^rlw W* ^ ““I!‘y “'■® •''® Tame, and 

^row. Warwick is the capital ; hut Birmincham is 

far superior to it in respect of trade and manufactures 
and even to any other town in England. 

_ Birmingham, in this county, of which the »ee».™. 

importance In the year tyoo, the nunrer of 
in Birmingham was only 30 ; they are now nearly^co 

juence of its vicinity ,0 coal, aided 8^11^00 riled "“d* 

;S,'3 / ^ 

some notion of the progre<»s and Lr !i ‘ ^ ® 

tures of thi\ nlarsa ^ ® 01 the maniifar- 

Mr T 1 maybe mentioned that the late 
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size of a guinea p« minnte, and hence the whole eiiit »„* 
machines work off in one hour hetween 30,000 Ll T 
40,000 coins. The different processes of the aiscfaineiy 1 
are, i . Kolling the masses of copper into sheets. 2. Roll- 
ing them through cylindrical steel rollers. 3. Clippioff JL 
the pieces of copper for the dye. 4. Shaking tlie coin 
in bags. 5. Striking both sides of the coin, and then 
milling it ; after which it is displaced, and another is 
introduced, to be subjected to the same operation. Bat 
the most extraordinary contrivance of this ingeniots 
machinery is, that a precise account of every coin which 
passes through it is regularly kept, so that it is impos- 
sible to practise fraud. 

Beside the branches of industry already raeirtioned, 
there are manufactories of guns, bayonets, and swordi, 
of sjiorting guns, of whips, of japan ware, ofnnmerous 
works in brass and steel, both for oraament and use, 
and at one time of leather to a considerable extent. 

Birmingbam. contains a ransenm of natnral and arti- 
ficial curiosities, a handsome theatre, rebuilt since 1791, 
several churches belongingto the establishment, varions 
disttenring meeting bou.ses, and a number of charitable 
establishments. By means of canals fiirmiogham has 
the advantage of easy communication with almost every 
part of the kingdom. See Warwickshire, Supple- 
ment. 

WASH, among distillers, the fermentable liquor 
used by malt distillers. See Brewery. 

WASHING, in Patnh’ngf is when a design, drairo 
with a pen or crayon, has some one colour laid over it 
with a pencil, as Indian ink, bistre, or the like, to make 
It appear the more natural, by adding the shadow of 
prominences, apertures, &c. and by imitating the par- 
ticular matters whereof the thing is suppwed to consist. 

Thus a pale red is employed to imitate brick and 
tile 5 a pale Indian blue, to imitate water and slate, 
green, for trees and meadows } saffron or French berries, 
for gold or brass ; and several colours for marbles. 

ff^ASHiNQ of Ores, the separation of the ores of me* 
tals, by means of water, from earths and stones, which 
would otherwise render it difficult of fusion. Sec Ores, 
Reduction of. 

WASHINGTON, a city of North America, and 
now the metropolis of the United Slates. It is seat- 
ed at the junction of the rivers Potomac and the East- 
ern Branch, extending about four miles up each, in"^ 
eluding a tract of territory scarcely to be exceeded, in 
point of convenience, salubrity, and beauty, by any m 
the world. ThFs territory, which is called CdunwtOi 
lies partly in Virginia, and partly in Mai-yland, and 
was ceded by those two states to the Republic; it was 
placed under the immediate government of Congress, 



a jail- as nn#> r-ii-n. i. wy i wii situca iw luc 

could gain 3I. los. per week o^cnian placed under the immediate government of Congress, 

Mr Taylor’s manufacture orbuttnn«Im^ \ produce of and established as the seat of government in the year 
beside many other valuable and curiou«°^” divided into squares or grand divisions, by 

The manufactory of Messrs Rn..l» ***^°^'*^**?!?‘ streets running due north and south, and east and west, 

or its extent j • Watt, which form the ground-work of the plan. However, fro® 

the Capitol, the oresident’s house, and some of the 1® 



which for its extent var^tv 
unrivalled in Europe’, haTb^;n 
the word SoHo. The new coinage of / 

80 often deservedly admired, and ^ "^ ’*^** 

are the productions of the’ Soho dollars, prospecw, oui , . 

first coinin{T mill was erected at Soho ' uhich renders .some other great cities oDpiwsnig. 

now so much improved, that eiirhi marl” 1^* The great leadimr streets are all 160 feet wi«le, '"r u lOg 



nriiivii lorm me greuna-work 01 me plan, aiuwv— 
the Capitol, the president’s house, and some of the 1® 
portant areas in the city, run diagonal streets, from one 
material object to another, which not only produce a va 
riety of chainiing prospects, but remote theinsipidfca®** 
ness which renders .some other great cities oDpieasMig* 



a pavement of 10 feet, and a gravel walk oi 30 
td with trees on each side, which will leave 80 fre p 
paved street for carriages. The rest of the streets are^® 
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Waifiiiis- general no feet wide, with a few only 90 feet, except 
ton. North, South, and East Capitol Streets, which are 160 
w feet. The diagonal streets are named after the respec- 
tive states composing the Union, while those running 
north and south are, from the Capitol eastward, named 
East First Street^ East Second Street^ &c. The squares 
or divisions of the city amount to 1 150. The rectangu- 
lar squares generally contain from three to six acres, 
and are divided into lots of from 40 to 80 feet in front, 
and their depth from about no to 3C0 feet, according 
to the size of the square. All the houses must be of 
brick or stone. The Capitol (or house for the le- 
gislative bodies) is situated upon the most beautiful 
eminence in the city, about a mile fi*om the Eastern 
Bi*ancli, and not much more from the Potomac, com- 
manding a full view of every part of the city, as well 
as a considerable extent of the counti*y around. It is 
not yet finished (1818), but is allowed to be a magni- 
ficent structure. Its front extends 650 feet in length, 
with a colonnade of 260 feet. The height of the dome 
is 150 feet. The president’s house stands upon a 
rising ground, not far from the banks of the Potomac, 
posses?.ing also a delightful prospect. By the Potomac, 
vessels of considerable burden come out to Washington y 
and, by means of short canals at the falls, this river 
with its branches is open for some hundred miles above 
the town to boat navigation. Washington, however, 
has not advanced so rapixlly as was expected. In 
1818, according to Mr Fearon, it contained only about 
9000 inhabitants, or 15,000, including Georgetown. 
The lines which have received the name of streets, arc 
in general only marked by a slight trace, or by rows 
of poplars j and altogether it presents the appearance 
of straggling houses irregularly scattered over an open 
field. 

In 1814 Washington was taken by a British force 
of 6500 men *, who abandoned the town the following 
day, after having set fire to the capilo', president’s 
hou'^e, navy-yard, and wooden-bridge over the river. 
The loss sustained by the Americans in the buccaneer- 
ing expedition was estimated at 1,031,000 dollars. 

Washington, George^ the celebi*ated commander of 
the Anirrican army, and the first president of the Uni- 
ted States, alter their separation from the mother-coun- 
try, was born in the year 1732, in the parish of Wash- 
ington in Virginia. He was descended from an ancient 
family in Cheshire, of which a branch was established 
in Virginia about the middle of the 17th century. Lit- 
tle is known concerning his education, or the early 
years of his life. Before he was 20 yeai-s of age, lie 
was appointed a major in the colonial militia, and had 
then an opportunity of displaying those military and po- 
litical talents which have since rendered his name so fa- 
mous throughout the world. In the disputes which 
arose between the Fi*encb and English officers, about 
settling the limits of Canada and Louisiana, Major 
Washington was employed by the governor of Virginia 
as a iiegociator, and be succeeded in preventing a tbreat- 
cned invasion of the English frontiei-s by the French 
and their Indian allies 3 but, in the following year, 
when hostilities seemed inevitable, he was appointed 
lieutenant-colonel, and soon after to the command of a 
regiment raised by the colony for its own defence, fn 
1755, Colonel Washington served as a volunteer In the 
unfortunate expedition of General Braddock, and in that 
VoL. XX. Part. II. f 



expedition, which was attended with great difficulty, Washius- 
he exhibited so much calmness and intrepidity, that the ton. 
utmost confidence was reposed in bis talents, and per- » 
feet obedience paid to his commands by the whole ar- 
my. After having been employed in a different and 
more successful expedition, to the river Ohio, the state- 
of his health required him, about the year 1758, to re- 
sign his military situation 3 and in the sixteen following 
years, during which period he married Mrs Custis, a 
Virginian lady, of amiable character and respectable 
connections, it would appear that he resided chiefiy at 
his beautiful seat of Mount Vernon, and was occupied 
in the cultivation of bis estate. 

When the disaffection of the Americans to the British 
government bad become pretty general, and bad at last 
spread to the colony of Virginia, Colonel Washington 
was appointed a delegate from that state to the congress 
which met at Philadelphia on the 261I1 October 1774, 
and soon after he was appointed to the command of the 
American army, which had assembled in the provinces 
of New England. The conduct of Washington during 
the whole of the war, as well as during the period that 
he presided in the government of the United States, has 
been so fully detailed in another part of this work, that 
it would be unnecessary repetition, even to give a ge- 
neral outline of it in thi-i place. See America. 

Washington resigned the presidency in 1796, after 
having published a farewell address to bis countrymen. , 

This address was remarkably distinguished for the sim- 
plicity and ingenuousness, moderation and sobriety, the 
good sense, prudence and honesty, as well as sincere af- 
fection for his country and for mankind, which the au- 
thor of it had always exhibited 3 it seemed to be a perfect 
picture of his whole life. From the time of his resigna- 
tinn rill the month of July 1798, he lived in retirement 
at his seat of Mount Vernon. At this period, when the 
unprincipled actors in the French revolution were carry- 
ing on their wicked machinations in every part of the 
world to which their influence extended, riie United 
States resolved to arm by land and sea in their own de- 
fence. General Washington was called from his re- 
tirement, and the command of the army was bestowed 
upon him. This he accepted, because he considered, as 
he hinuelf expi-essed it, “every thing we hold dear and 
sacred was seriously threatened, although he had flatter- 
ed himself that he had quitted for ever the boundless 
field of public action, incessant trouble, and high respon- 
sibility, in which he had long act^d so con-picUous a 
part.” In this situation he continued during the remain- 
ing short period of his life. On Thursday the 1 2th of 
December 1799, he was seized with an inflammation in 
the throat, and was carried off on Saturday the 14th of 
the same month, In the 68th year of his age. In his 
dying moments he displayed the same calmness, simpli- 
city, and regularity, which bad uniformly marked his 
conduct through lile. He saw the approaches of death 
without fear 3 and he met them without parade. Even 
the perfectly well ordered state of the minutest particu- 
lars of his private business bears the stamp of that con- 
stant authority of prudence and practical reason over 
his actions which was always the most prominent feature 
of his character. 

Washington is the name of many counties, towns, 
and villages in the American states 3 a circumstance 
which affords a striking proof in what degree of esteem 
4 M and 
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sorts ; some having a spiral spring to ibeba- m 

W for a regulator, and others without. Butthewy^i 
that prevailed, and which continues in mode, wrs ivith *■ 
one balance, and one spring running round tiv; opper 
part ot the verge thereof; Though this has a disadvan- 
fogO| .,,-dch those with two springs, &c. were free from; 
in that a sudden jerk, or confused shake, will alter iu 
Vibrations, and put it in an unusual hurry. 

A Q * these inventions was about the year 

1058 5 as appears among other evidences, from an iot 
scription on one of the double balance watches presented 
o King Charles JL viz. Bob. Hooke inven. i6j8. T. 
lompion^ci/, 1675. The iwvention presently got into 
I’cputatioD, both at home and abroad j and two of tbein 
Ttr hy the dauphin of France. Soon after this 

M. Huygens’s watch with a spiral spring got abroad, 
and made a great noise in England, as if the loiigitode 
could be found by it. It is certain, however, that his 
^vention was later than the year 1673, when bis book 
de Horol, Osnl/at, was published j wherein lie has not 
one word of this, though he has of several other conlri' 
Vances in the same way. 

One of these the lord Brouncker sent for out of 
France, where M. Huygens bad got a patent for them. 

This watch agreed with Dr Hooke’s in the application 
of the spring to the balance j only M. Huygens’s had a 
longer spiral spring, and the pulses and beats were much 
slower. The balance, instead of turning quite round, as 
Dr Hooke’s, turns several rounds every vibration. 

Air Deiham suggests, that he has reason to doubt M. 
Huygens’s fancy first wits set to work bv some intelli- 
gence he might have of Dr Hooke’s invention from Mr 
OJdenburgh, or some other of his correspondents in Eng- 
land ^ and this, notwithstanding Mr Oldenburgh’s at- 
tempt to vindicate himself in the Philosophical ’Transac- 
tions, appears to be the truth. Huygens invented divers 
other kinds of watches, some of them without any string 
or chain at all 5 which he called, particularly, 
watches, • 

Striking Watches are such as, besides the proper 
watch-part for measuring of time, have a clock part for 
striking the hours, &c. 

Repeat ing Watches^ are such as by pulling a string, 

&c. repeal the hour, quarter, or minute, at any time of 
the day or night. — This repetition was the invention of 
Air Barlow, and first put in practice by him in larger 
movements or clocks about the year 1676. The con- 
trivance immediately set the other artists to work, who 
soon contrived divers ways of effecting the same. 
its RDDliratinn fn nnr*lr«>^ .tralr liAfi was not known before 



jrcrti 1070. i iipre waa oi.. cootrived divers ways of effecting the same, o 

a ^tch having been discovered in Smtlan^ k 1 application to pocket-watches was not known before 

to King Kobert Bruce j but this we beH^V® II. ’s reign j when the ingenious inventor 

out altogether aoocrvnhn I t>i 1 « has turned above mentioned, having directed Mr Thompson to 

make a repeating watch, was soliciting a 
the same. The talk of a patent engaged Mr Qg 



out aitog;rhrr ™h^r“V, " r 

ful invention lles^etwec, Dr HoolZ ”/ ‘ 1 ,''"^' "®*- 
l>o‘ to which of them it nron. ^“ygens 5 

greatly disputed; the FnBlishaZr^^”"^"’ 

»nd the Freneh/Do'ch &e ; “ '«">« former, 

hU Artificial ' 

Hooke was the inventor • an,’l "“"‘•ly, that Dr 

▼arious ways ofregulatio’n ‘ 

•tone : Another with a tender '''V 

whereof played backwards and >‘® “ ®"® 



; patent / 

tuc same, i ue talk ot a patent engageu Mr ' 
to resume the thoughts of a like contrivance, • - 
he bad had in view some years before: he now e 
fected it j and being pressed to endeavour to 
Air Barlow’s patent, a watcb of each kind was 
before the king and council ; upon trial of which, ® 
preference was given to Air Quare’s. The difference 
between them was, that Barlow’s was made 
by pushing in two pieces on each side the watch* oX f 
one of which repeated the hour, and the other tbe qn® 
ter : whereas Quare’s was made to repeat by a pi|> 

fitrnol' .1 k-.’nfT ihrust IH I** 
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now it is done by thrusting in the pendant itself), re- 
peated both the hour and quarter with the same thrust. 

Of the Mechanism of a If^ATCHy properly so called. 
Watches, as well as clocks, are composed of wheels and 
pinions, and a regulator to direct the quickness or slow- 
ness of the wheels, and of a spring which communicates 
motion to the whole machine. But the regulator and 
spring of a watch are vastly inferior to the weight and 
pendulum of a clock, neither of which can be employed 
in watches. In place of a pendulum, therefore, we are 
obliged to use a balance (fig. 1.) to regulate the motion 
of a watch 3 and a spring (fig. 2.) which serves in place 
of a weight, to give motion to the wheels and balance. 

The wheels of a watch, like those of a clock, are 
placed in a frame formed of two plates and four pillars. 
Fig. 3. represents the inside of a watch, after the plate 
(fig. 4.) is taken off. A is the barrel which contains the 
Spring (fig. 2.) 3 the chain is rolled about the barrel, 
with one end of it fixed to the barrel A (fig. 5.), and 
the other to the fusee B. 

When a watch is wound up, the chain which was up- 
on the barrel winds about the fusee, and by this means 
the spring is stretched 3 for the interior end of the spring 
is fixed by a hook to the immoveable axis, about which 
the barrel revolves 3 the exterior end of the spring is 
fixed to the inside of the barrel, which turns upon an 
axis. It is therefore easy to perceive how the spring 
extends itself, and how its elasticity forces the barrel to 
turn round, and consequently obliges the chain which is 
upon the fusee to unfold and turn the fusee 3 the motion 
of the fusee is communicated to the wheel C (fig. 5.) 3 
then, by means of the teeth, to the pinion c, which car- 
ries the wheel D 3 then to the piston which carries 
the wheel E : then to the pinion r, which carries the 
wheel F 3 then to the point f upon which is the ba- 
lance-wheel G, whose pivot runs in the pieces A called, 
the potance, and B called a follower^ which ai-e fixed on 
the plate fig. 4. This plate, of which only a part is 
represented, is applied to that of fig. 3. in such a manner 
tliat the pivots of the wheels enter into holes made in 
tlie plate fig. 3. Thus the impressed force of the spring 
is communicated to the wheels; and the pinion /'being 
then connected to the wheel F, obliges it to turn (fig. 
5.). This wheel acts upon the palettes of the verge, 
I, 2, (fig. I.), the axis of which carries the balance 
HH, (fig. I.). The pivot I, in the end of the verge, 
enters into the hole c in the potance A (fig. 4.). In 
this figure the palettes are represented 3 but the balance 
is on the other side of the plates, as may be seen 
in fig. 6. The pivot 3 of the balance enters into a hole 
of the cock BC (fig. 7.)^ a perspective view of which 
is represented in fig. 8. Thus the balance turns be- 
tween the cock and the potance c (fig. 4.), .as in a kind 
of cage. The action of the balance wheel upon / the 
palettes i, 2, (fig. i.), is the same with what we have 
described with regard to the same wheel in the clock 3 
f. e. in a watch, the balance wheel obliges the balance 
to vibrate backwards and foiwards like a pendulum. 
At each vibration of the balance a palette allows a tooth 
of the balance-wheel to escape 3 so that the quickness 
of the motion of the wheels is entirely determined by 
the quickness of the vibrations of the balance 3 and the>e 
vibrations of the balance and motion of the wheels are 
produced by the action of the spring. 
iBut the quickness or slowness of the yibrations4>f the 



balance depend not solely upon the action of the great Wa tch, 
spring, but chiefly upon the action of the spring a, c, ’ 
called the spiral spring (fig. 9.), situated under the ha- Fig. 9. 
lauce H, and represented in perspective (fig. 6.). The 
exterior end of the spiral is fixed to the pin o, (fig. 9.). 

This pin is applied near the plate in a, (fig. 6.) 3 the 
interior end of the spiral is fixed by a peg to the centre 
of the balance. Hence if the balance is turned upon 
itself, the plates remaining immoveable, the spring will 
extend itself, and make the balance perform one revo- 
lution. Now, after the spiral is thus extended, if the 
balance be left to itself, the elasticity of the spiral will 
bring back the balance, and in this manner the alter- 
nate vibrations of tbe balance are produced. 



In fig. 5. all tbe wheels above described are repre- 
sented in such a manner, that you may easily perceive 



at first sight how the motion is communicated from the 



barrel to the balance. 



In fig. 10. are represented tbe wheels under the dial- Fig. 10. 
plate by which the hands are moved. The pinion a is 
adjusted to the force of the prolonged pivot of the wheel 
D (fig. 5.), and is called a cannon pinion. This wheel 
revolves in an hour. Tbe end of the axis of the pinion 
a, upon which the minute-hand is fixed, is square 3 the 
pinion (fig. 10.) is indented into the wheel which is 
carried by the pinion a. Fig. 1 1. is a wheel fixed upon Fig. ii. 
a barrel, into the cavity of which the pinion a enters, 
and upon which it turns freely. This wheel revolves in 
12 hours, and carries along with it llie hour-hand. For 
a full account of the principles npon which watches and 
all time-keepers are constructed, we must refer our read- 
ers to a short treatise, entitled IVioi/ghts on the Means 
ff improving Watches^ by Thomas Mudge. 

WATCH-Glasscs^ in a ship, are glasses employed to 
measure the period of tbe watch, or to divide it into any 
number of equal parts, as hours, half-hours, &c. so that 
the several stations therein may be regularly kept and 
relieved, as at the helm, pump, look-out, &c. 

irATCH-fFork, There is one part of tbe movementa 
of clocks and watches of which we have yet given no 
particular account. This is the method of applying ti'.c 
maintaining power of the wliecls to the regulator of the 
motions, so as not to injure its power of regulation. 

This part of the construction is>called ScAPEMtNT, and 
falls to be described under the present article, to which 
we have referred from Scapement. i 

The motions of a clock or watch are regulated by Object* 
a pendulum or balance, without which check the wheels **^“P*^“ 
impelled by the weight in the clock, or spring in the "**^“^*‘ 
watch, would ron round with a rapidly accelerating mo- 
tion, till this should be rendered uniform by friction, 
and the resistance of the air. If, however, a pendulum 
or balance be pgt in the way of this motion, in such a 
manner that only one tooth of a wheel can pass, the re- 
volution of the wheels will depend on the vibration of 
the pendulum or balance. 

We cannot here enter on an historical account of the 



improvements that have been made on the regulating 
powers of -clocks and watches, nor can we detail the 
principles on which tlieir action depends. It will be 
sufficient here to notice tbe most simple construction of 
scapcnients, and tlien to describe two or three of tlia 
most improved constructions that have been applied tp 
time-keepers. 

'We know that tbe motion of a pendulum or balsoce 
4 M 2 if 
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iit»e to the term scapement, ® 

in the forn. of those of a saw^ltniL ^ "’^f' T 

of ‘lie rim’s* motion. * This wheeTiT iJi" *n* louna lue same centre with the detents, but 

called the crown-wheel, or in watches the balanf'/a k* ^dependent of them. The arm de to which tlie pallet 
See Clock and WatcL. ItTenerallv co^ f of tte 

number of teeth. In the figure the pendulum ;«*” detent, being fixed to a round piece of brass r/g, bar- 
sented at the extremity of its excursion toward, ih j*? 1”''®^ turning concentric with the axis of ibe pen- 

the tooth a having just escaped from the n.ll.t * i dulum. To the same piece of brass is fixed the boriion- 
'>»v.ng just drop! on d. N^w U ^ evid.n , **' ‘ “"yi"6 ‘» i*® ">® I"" «. •' 

the pendulum is moving to the left in th * ‘ " *1.'' ^ 

tooth 6 still presses on the pallet rf Lnd rt ““ 

tl.e pendulum, both in its dlent ;rong P " and'r‘" 
cent up /to- and iNa«> j i *”"o ” its as- 

«xis xy, raises its point above tl!7pIaw‘of th""^*'!® 
tlie tooth 6 escapes from -• a ® wheel, 
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formed in equal tim^. The great object of the tcwow ... 

to preserve tins isochronous motion of the peoddas 

an^m scapement was Imj < 

pp^nt, several ingenious artists atteippted to subst^®^' 
ute in Us pUce a scapement that should prodoee.««eK 
^gular and unjform motion. Of these, the scspemni 
contrned by Mr Gumming appears to be ooe ofiiii 
miMit ingenious in its constructioa, and most perfect in 
I ®Perat ioi^ The following construction is sinilir to 
that ot Mr Gumming, but rendered rather less coDpla 
lor the purpose of shortening the description. 

I *3® represent a portion of the si?incnr.i-. 

wheel, of which 0 is the centre, and A one of ' 

I centre of the crutch, pallets, and pendu* 

fA L ‘^**“^** ** represented of the form of the let- 
ter A, having in the circular cross piece a slit id:, also 
circular, Z being the centre. The arm ZF forms (be 
nrst ^tent, and the tooth A is represented as locked on 
it at F. D is the first pallet on the end of the ami Zd 
moveable round the same centre with the detents, but 
^dependent of them. The arm de to which tbe jillet 



taJ arm e H, carrying to its extremity tbe ball H, of 
^ch size, that the action of the tooth A on the pallet 
^ is just able to raise it up to the position here drawn. 
ZP/> represents tbe fork, or pendulum rod, bebind 
both detent and pallet. A pin p projects forward, coming 

auove cue btan«> fk l i the slit i ^, without touching either margin of 

the tooth 6 escapes frem it, and i dron^on^l. 1 * Attached to the fork is tbe arm of such length 

ly perpendicular. Thus c is pressed ^ when the pendulum rod it perpendicular, tbe in« 

the motion of the pendulum alono- a- « ;« , g^bir distance of » y from the^rod cyH is just equal to 

the angular distance of tbe left side of tbe pin p from 
tbe left end t nf ih* altr • L 



tW motion of tile penduluy.'r 

Again, while the i^n.l i ** accelerated, 

.helin^r^tht i.rh^‘r P®-P®"«licul.rljr i„ 

the pendulum to the left in^nroiT^I”^ 
and if it be not too heaiy willVi-r". *“ T 
perpendicular, that 6 will «cane ani '* *°ii**' ^7” ‘‘'® 
and force the pendulum back lu *''[ ®“ f, 
tion will he repeated Tl * n* P’.^^nn the same mo- 
a'.le, if the r" »>® -re remark- 



wnen tbe pendulum rod ii perpendicular, tbe tn« 
' distance of » y from theurod cyH is just equal to 
ngular distance of tbe left side of tbe pin p from 
the left end i of tbe slit i A. 

Now, the natural position of tbe pallet D is at re- 
presented by the dotted lines, resting on tbe back of tin 
detent F. It is naturally brought into this position by 
^ own weight, , and still more by the weight of the ball 
If- 1 he pallet D, being set on the foreside of tbe ana 
.. . at Z * . ..... J.-oTonJ 

, -- ww.v*. *v%s pr“ ■ ■ - 

* y, and have a ball g on 

When 6 e-scapes from d, tfarhalVrarrm The tooth C"of the wheel is supposed to bars 

certain velocity and momentum and in . * fscaped from tbe second pallet, on which the tooth A 

the balance is checked when i catebeq nn *** immediately seizes the pallet D, situated at I forces it 

however, instantly stopped, but contim.^-a* ♦ ^ 

litl e to the left, and i is forced a little harlci ^ of C,tba 

pa et r. It cannot make its escane ovfi- »k r . moving do»vn tlie arch of semivibriti^ >• 

ootlw, as all tbe momentum of the hal»n/>^ ®P of the represented as having attained the veitioal position, 
rated by the force of A, and t is of equal no s»i» to tbe left, the pin p reaches the extre- 

Sides, when s catches on c, and the nJot^lf T***. the same instant, the srni 

left continues, the lower point of c is «« ^ H in o. The pendulum proceeding 

face of 1 , winch now acts on the balance hv « I }° ‘ ® hairsbreadtli further, withdraws the deteijt F from the 

oon s ops its motion in that direction nnA ev*»r, tooth, which now even pushes ofi* tlie detent, by acting 
to press on r , urges the balance in the onnoslt ‘1’^ inclining face of it. The wheel being now un- 

be ‘I’® "’®'!«" of L wTeel "-® •®®“> I'®"®"!®*? ^ on tbe ether «de .ets .. 

s:: StiTuSrsr.!;:. » 

a sk nnailion iu.nnAr for the wfceels beil^ 



, ...» tuviu JUIIUWIOg oil UJC — , 

its pallet, pushes it off, and rests on its detent, wbic 
has^ been rapidly brought into a pi*oper position by 
action of A on the inclining face of F. By a simil^ 
action of C on its detent at tbe moment ot escape, i 
a**er the above brought into a position proper for tbe wheels being 

v!blr ''"'7 ‘‘'’•®®‘ P'»®f- It i. tb. r '?®‘‘®'* •'’® •«»"■ A. A. tbe pendulum still 

“I t «’•"'* pallet connected with it, .rec.medl^ 

^ * per- the arm m and before the pin p again wachc 
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WHtch. entl of the slit, which had been suddenly withdrawn hy 
V— ^ the action of A on F, the pendulum comes to rest. It 
now returns towards the right, loaded with the ball H 
on the. left, and thus the motion lost during the last vi- 
bration is restored. When the pin p, hy its motion to 
the right, reaches the end k oi 1 the wheel on the 
riijht side is unlocked, and at the same instant the weight 
H being raised from the pendulum by the action ot a 
tooth like B on the pallet D, ceases to act. 

In this scapemenl, both pallets and detents are de- 
tached from the pendulum, except in the moment of un- 
locking the wheel, so that, except during this short in- 
terval, the pendulum may be said to be free during its 
whole vibration, and of course its motion must be more 
equable and undisturbed. 

Scaperaenls constructing of a proper scapement for watches 

for watches, requires peculiar delicacy, owing to the small size of the 
machine, from which the error of ®f *®^h has as 
much effect as the error of a whole inch in a common 
clock. From the necessary lightness of the balance, too, 
it is extremely difficult to accumulate a sufficient quan- 
tity of regulating power. This can be done only by 
giving the balance a great velocity, which is effected by 
concentrating as much as possible of its weight in the 
rim, and making its vibrations very wide. The balance 
rim of a tolerable watch should pass through at least ten 
inches in every second. 

In considering the most proper scapements for watches, 
we may assume the following principle, viz. that the 
oscillations of a balance urged by its spring, and undi- 
sturbed by extraneous forces, are isochronous. 

In ordinary pocket watches, the common recoiling 
Beit ordi- scapement of clocks is still employed, and answers the 
nary scape common purposes of a watch tolerably well, so that, if 
watch^ik executed, a good onlinary watch will keep time 

rif. 14. wlthiw » minute in the day. These watches, however, 
are subject to great variation in their rate of going, from 
any change in the power of the wheels. 

The following is considered as the best construction 
of the common watch scapement, and is represented by 
fig. 14. as it appears when looking straight down on the 
end of the balance arbor. C marks the centre of the 
balance and verge ; CA represents the upper pallet, or 
that next the balance, and CB the lower pallet *, F and 
D are two teeth of the crown wheel, moving from left 
to right ; E, G, are two teeth in the lower part, moving 
from right to left. The tooth D appears as having just 
escaped from the point of CA, and the tooth E as 
having just come in contact with CB. In practice, the 
scapement should not be quite so close, as by a small in- 
equali^ of the teeth, D might be kept from escaping at 
all. The following are thought the best proportions : 
The distance between the front of the teeth (that is, of 
G, F, E, D), and the axis C of the balance, is y of FA, 
the distance between the points of the teeth. The 
length CA, CB of the pallets is j- of the same degrees, 
and the front DH or FK of the teeth makes an angle 
of 25® with the axis of the crown wheel. The sloping 
side of the tooth must be of an epicycloidal foi*m, suited 
to the relative motion of the tooth and pallet. 

It appears from these proportions, that by the action 
of the tooth D, the pallet A can throw out till it reach 
o, 120® from CL, the line of the crown-wheel axis. To 
this if we ad^ BCA=95®, we shall have LC a=:i 20®. 
Again, B will throw out as far on the other side. 
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Now, if from 240°, the sum of the extent of vibration Waith. 
of both pallets, we take 95® the angle of the pallets, 
the remainder 145® will express the greatest vibration 
whicii the balance can make, without striking the front 
of the teeth. From several cau.ses, however, this mea- 
sure is too great, and I20® is reckoned a sufficient vi- 
bration in the best ordinary scapement. S 

Of the improvements on the scapements of watches, Grabant^i 
one of the most important is that by Mr George Graham, horizontal 
which we shall proceed to describe. DE, fig. 15. ^e- 
presents part of the rim of the balance wheel ; A and ,5^* * 

C, two of its teeth with their faces b e formed into 
planes, inclined to the circumference of the wheel in an 
angle of about 15®, so that the length A e of the face 
may be nearly quadruple of its height em. Let a cir- 
cular arch ABC be described round the centre of the 
wheel, and through the middle of the faces of the teeth. 

The axis of the balance will pass through some point B 
of this arch, and the mean circumference of the teeth 
may be said to pass through the centre of the verge. On 
this axis is fixed a portion of a thin hollow cylinder bed^ 
made of hard tempered steel, or of some hard and tough 
stone, such as ruby or sapphire. By this construction 
the portion of the cylinder occupies 2lo® of the circum- 
ference. The edge to which the tooth approaches 
from without, is rounded off on both angles. The 
other edge d is formed into a plane, inclined to the ra- 
dius about 30®. Now, suppose the wheel pressed for- 
ward in the direction AC, the point b of the tooth, 
touching the rounded edge, will push it outwards, turn- 
ing round the balance in the direction bed. The 
heel e of the tooth will escape from this edge when it is 
in the position and e is in the position f. The point A 
of the tooth will now be at r/, but the edge of the cy- 
linder will be at i. The tooth therefore rests in the in- 
side of the cylinder, while the balance continues its vi- 
bration a little way, in consequence of the impulse it 
has received from the action of the inclined plane. 

When this vibration is ended, by the opposition of the 
balance spring, the balance will return, and the tooth- 
now in the position B, rubbing on the inside of the cy- 
linder, the balance comes -back into its natural posi- 
tion bedf with an accelerated motion by the action of 
its spring, and would of itself vibrate as far as the other 
side. It is, however, assisted again by the tooth, which 
presses on the edge r/, pushes it aside till it attain the po- 
sltion Ar, when the tooth entirely escapes from the cylin- 
der. At this instant the other edge of the cylinder, 
having attained the position /, is in the way of the 'next 
tooth, which is now in the position A, while the balance 
continues its vibration, the tooth resting and rubbing oa 
the outside of the cylinder. When this vibration is finish- 
ed, the balance, by the action of the spring, resumes its 
first motion, and as soon as the balance gets into its ua^ 
tnral position, the tooth begins to act on the edge 
pushes it aside, escapes from it, and drops as before in 
the inside of the cylinder. In this constniction the arch 
of action or scapement is 30®= twice the angle which, 
the face of a tooth makes with the circumference. 

It is necessary to explain how the cylinder is connect- 
ed with the verge, so as to make such a great revolu- 
tion round the tooth of the wheel. The triangular tooth 
ebm is placed on the top of a little pillar fixed into 
the end of the piece of brass m D formed in the rim of 
the wheeL Tbua the plane of the ^vedge tooth is pa- 

raUa 
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' h “f !'■« wl'eel, but at a small distance 

al.ove It. riie verge is represented at fig. ifi. and con- 
sists of a long hollow cylinder of cast steel, having a 
great portion of the metal cut out. If spread out Iht 
this cylinder would assume the form of fig. ly.; and if 
wc rnnceive this flit piece rolled up till fhe edges GH 

fhe donld'^r'’" /"V® /"!"* ‘‘"'“'f'' *>y 

the dotted line A </, and the part D, I, F, £ serves to 
connect tlie two ends. » > f -c- “er\es te 

This scapenient of Mr Graham is called a iorizon. 

olr wi:e7s ’ ‘•■e 

rnn"tr:?''Ti ® Superior construction tvas 

contmed by M. Lepaute of Paris, and is of such a sin- 

ft t'lTure‘° Tl " “ **“■'"' 5 '^' ‘0 i"«st™te 

it hy a figure. 1 he representations at fig. 1 8. and i o. 
tvill, however, give general readers son«> idea of ifs 
node of action, and a skilful artist will easily sec how 
fil “tlapted to each other. ABC 

fig. l8. represents part of the rim of the balance wheel 
having he pins i, 2, 3, 4, j, projectin.. fro" hs’ 
faces ; the pins , 3, 5, being on tl.e%ii next he ey 
and the pins 2 and 4 on the opposite side. I) isX 

round D represents its thickness. But the verce in this 

intercepted by it. lo it is attached a niece of hard 
tempered steel o Acrf, of which the part oVo i, a con 
cave arch of a circle, having D for its centre. It wants 
nbout 300 of a semicircle. The rest c rf is also a;.," h 
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pm 4 IS sliding along the yielding pallet gi, ||,e„lj, - 
s moving in the circumference BDA ; and ,|,e JJ 
that the pm 4 escapes from /i at 3, the pin 3 arriiau 
a, where the beginning c of the concave arch c A is ready 
to receive it. It therefore rests on this arcb, wl.ile tk 
balance continues its motion, and this may conllnuetill 
the point ^ of the arch comes to 2. The balance mw 
^tops, Its force being spent, and then retuiDs; and the 
pin 5 escapes from the circle ate, slides along the yield* 

P** *t escapes at i, another piBoo 

■ tire lower side of the wheel arrives at 4, and 6ndi tbt 
arch g/e ready to receive it. And thus the vibratioa 
of the balance will be continued. 

T rom the above description we may deduce the pro- 
per dimensions of the parts of the pallet, 'fhus, the 
length of the pallet c i/ or^ A, most be equal to tlie in- 
terval between two succeeding pins, and the distance of 
the centres HE, must be double of that interval. The 
radius I) e or Eg;, may be as small as we choose. The 
concave arches c Aa and must be continued so far 
as to allow a pin to rest on them during the whole ex- 
cursion of the balance. The angle of scapement, ia 
which the balance remains under the influence of the 
wheels, is obtained by drawing the lines Be and Dd, 
and we shall find that this angle cl) r/ is here about 30®, 
though it may be made either greater or less than this. 

, i'ig- 19. explains how the two pallets may be com- 
billed on one verge. KX is the verge with a pivotal 
each end. It is bent like a crank MNO, to admit the 
balance wheel between its branches. BC represents thii 
wheel, seen edgewise, with its pin alternately on differ- 
ent sides, 'i'he pallets are also represented by ^edand 

sized tothe insideofthebranchesofthecrank, front- 
ing each other. The po.sitionof their actingfaces maybe 

1- I- .1 TV ft.. 



nf* « 1 L •' rest err IS also an arch 

of a circle having the rame radius with the balance 

yl.ecl. In the natural position of the balance a 
drawn from I), through the middle of the fac“’crf is a 
baknee h ‘t’® ‘he wheel. But ff ihe 

Lme to J a“„d®,? ‘h® ho n 



wheel, but in a contrary position^ side' of the rim. It is plain that the action 

of the pallet turned away from thl liere will be the same as if the pallets were on separate 

Xet it be so placed at E that th^ m - axes. The pin i escapes fromef, and the pin aisreceiv- 

the upper side of the wheel escanPQ ^ wheel, while the 

the pin 4 on the lower side of thf* * 11^ ^ balance continues in motion. When the balance returns, 

of the circulararch r/g of the o of rest, 



• 1*5 vc*v,ij uun i, xiie po.*)iiionoi ineir acuugiacca ui«; >-• 
seen in the preceding figure, on the verge D, where the 
pallet ^ ^ is represented by the dotted line 2 as situat- 
ed behind the pallet c d» The remote pallet 21 is *0 
placed, that when the point r/ of the near pallet is quit- 
ted by a pin i on the upper side of the wheel, the angle 
formed by the face and the arch of rest of the other pal- 
let i.s just ready to receive the next pin 2, which lies on 
the lower side of the rim. It is plain that the action 



;i‘hechcuUrarchr/g„7theXrH!e.^^^^^^^^ 

pallets be connected by equal pulleys G anA v' .1 
fun! one “way; *Uw Ma 7 elTelxt D L‘v*‘ 

rtS;n^;':irca:;;l'K 

^nuhretr.ri E '‘-vro t. 



^ill therefore rest in he r 4 

turns round. When the forcc'*r ^ 

Jivllet erf returns towards its is spent, the 

^ A turns with it and when il The pallet 

rived at rf, the be’gul^'^;';]; 'f 

4 i and. proceeding fafther t ^^ 

concave arch e /"g, and slirl.L .1 i escapes from the 

ing it aside, ai/d^oV 7 uite^^^^^ P-h- 

ceiitrc E, and the balance on^ hf ® ’’A ''■* 

aame time, and In the same direefion TP 

from the pallet, A. when A arrirat frh^^fflh®: 



^ gvii» uu me arcii oi rest, pushes aside the pallet 2/, 0‘ 
scapes from it when f gets to i, and then the point n» 
ready to receive the pin 3, &c. The vibrations may he 
increased by givinga sufficient impulse through theange 
of scapement, but they c<mnot exceed a certain quantity> 
otherwise N, the top of the crank, would strike the 

eel. The vibrations may be easily increase 



iijc wiicei. j. lie VI orations may oc caai*; - 
to 180®, by placing the pins at the very edge of • 
wheel 5 and by placing them at the points of long tooti, 
so that the crank may get in between them, the vi ra 
tions may be carried to a much greater extent. 

^ The construction just described is exceedingly mg* 
nious} and if the machinery be well executed, thm scape 
nient will excel the horizontal scapement ot Gramm, 



nil excel tne Horizontal scapemum 
both as it has but two acting faces to form, 
niits of making the circle of rest extremely 

essening the acting face of the i 

struction is, however, very delicate and diffieultj a 



me GIIGIC UI ICOI. Civnv...'-y 

out lessening the acting face of the pallet, 
struction is, however, very delica*“ 
must require a very nice workman. 
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Waich excellent scapement of much more easy construe- 

B tlon, is that commonly called Duplaie*s scapement^ and 
Water, ^ith this we shall conclude our account of watch-work. 

' Fig. 20. represents the essential parts somewhat magni- 

DapWe’* ® portion of the balance-wheel, having teeth 

scapcment.yi g", at the circumference. These teeth ai'c for pro- 
Fi". ac. ducing the rest of the wheel, while the balance is ma- 
king excursions beyond the scapement. This is effected 
by an agate cylinder spg^ on the verge. This cylinder 
has a notch 0. When the cylinder turns round in the 
direction opg^ the notch easily passes the tooth B which 
is resting on the cylinder surface*, but when it returns in 
the direction bpo, the tooth B gets into the notch and 
follows it, pressing on one side of it till the notch comes 
into the position 0. The tooth being then in the posi- 
tion escapes from the notch, and another tooth drops 
on the convex surface of the cylinder at B. The ba- 
lance-wheel is also furnished with a set of flat-sided pins, 
standing upright on its rim represented by a D. There 
is likewise fixed on the verge a larger cylinder GFC 
above the smaller one op with its lower surface clear 
of the wheel, and having a pallet C, of sapphire, firmly 
indented into it, and projecting so far as to keep clear 
of the pins on the wheel. The position of this cylinder, 
with respect to the smaller one below it, is such that 
the tooth b being escaped from the notch, the pallet C 
has just past the pin a, which was at A while B rested 
on the small cylinder^ hut it moved from A to o, while 
B moved to b. The wheel being now at liberty, the 
pin a exerts its pressure on the pallet C in the most di- 
rect manner, and gives it a strong impulsion, following 
and accelerating it till another tooth stops on the little 
cylinder. The angle of scapement depends partly on the 
projection of the pallet, and- partly on the diameter of 
the small cylinder, and the advance of the tooth B into 
the notch. Independent of the action on the small cy- 
linder, the angle of scapement would be the whole arch 
of the large cylinder between C and x. But a stops be- 
fore it be clear of the pallet, and the arch of impulsion 
is shortened by all the space described by the pin while 
a tooth moves from B to b. It stops at d. 

For an account of other scapements we must refer our 
readers to the Memoirs of the Academy of Sciences at 
Paris for 1748, Cummin’s Elements of Clock and 
Watch-work^ a French work entitled Machines approu^ 
v 4 es pur P Academic des Sciences, and Young’s Lectures 
on Natural Philosophy, vol. i. p. 193, and Plate l6j 
vol. ii. p. 193. 

WATCHING, in Medicine, is when the patient 
cannot sleep. In fevers it is a dangerous symptom, and 
if long continued ends in a delirium. 

WATER, a well known fluid, diffused through the 
atmosphere, and over the surface of the globe, and 
abounding in a certain proportion in animals, vegetables, 
and minerals. 

The uses of water are so universally known, that it 
would be superfluous to enumerate them in this articiel 
It is essential to animal and vegetable life ; it makes 
easy the intercourse between the most distant regions of 
the world *, and it is one of the most useful powers in 
the mechanic arts. It is often found combined with 
various substances, and is then frequently beneficial in 
curing or alleviating diseases. 

Those properties of water which fit it for answering 
mechanical purposes are expluiued in other articles ^ 



this work (see Hydrodynamics, Pneumatics, N° 3,' mur. 
Resistance, and Rivers)^ and for the discovery of'— "v~— 
the composition of water, see Chemistry Index, 

Mineral W 4TERS, For the method of analysing them, 
see also Chemistry Index, 

Under the title of Mineral Waters, we have given 
an analysis of the most remarkable waters in Europe. 

Holy Water, which is made use of in the church of 
Rome, as also by the Greeks, and by the other Chris- 
tians of the East of all denominations, is water with a 
mixture of salt, blessed by a priest according to a set 
form of benediction. It is used in the blessing of per- 
sons, things, and places ; and is likewise considered as 
a ceremony to excite pious thoughts in the minds of the 
faithfnl. 

The priests, in blessing it, first, in the name of God, 
commands the devils not to hurt the persons who shall 
be sprinkled with it, nor to abuse the things, nor dis- 
quiet the places, which shall likewise be so sprinkled: 

He then prays that health, safety, and the favour of 
heaven, may be enjoyed by such persons, and by those 
who shall use such things, or dwell in such places. Vest- 
ments, vessels, and other such things that are set apart 
for divine service, are sprinkled with it. It is sometimes 
sprinkled on cattle, with an intention to free or pre- 
serve them from diabolical enchantments 3 and in some 
spiritual hooks there are prayers to be said on such oc- 
casions, by which the safety of such animals, as being a 
temporal blessing' lo the possessors, is begged of God, 
whose providential care is extended to all his creatures. 

The hope which Catholics entertain of obtaining such 
good efltcts from the devout use of holy water. Is 
grounded on the promise made to believers by Christ 
(tSt Mark xvi. 17.), and on the general efficacy of the 
prayers of the church 3 the petition of which prayers 
God Is often pleased to grant 3 though sometimes, in his 
Providence, he sees it not expedient to do so. That 
such effects have been produced by holy water in a re- 
markable manner, has been asserted by many authors of 
no small weight 3 as, namely, by St Epiphanius, Haer. 

30th 3 St Hierom, in the Life of St Hiiarion 3 Theo- 
doret Hist, Eccl. lib. v. cap. 21. 5 Palladius^ Hist, Laus.j - 
Bede, lib. v. cap. 4. 

As a ceremony (says the Catholic), water brings to 
our remembrance ouf Imptism 3 in which, by water, we 
were cleansed from original sin. It also puls us in mind 
of that purity of conscience which we ought to endea- 
vour always to have, but especially when we are going 
to worship our Godi The salt, which is put into the 
water to preserve It from corrupting, is also a figure of 
divine grace, which preserves our souls from the corrup- 
tion of sin 3 and is likewise an emblem of that wisdom 
and discretion which ought lo season every action that a 
Christian does, and every word that he says. It is wont 
to be blessed and sprinkled in churches on Sundays, in 
the beginning of the sdemn office. It is kept in vessels 
at the doors of the same churches, that it may be taken 
by the faithful as they enter in. It is also often kept 
in private houses and chambers. 

Putrid Water, Is that which has acquired an offen- 
sive smell and taste by the putrescence of animal or ve»> 
getable substances contained in it. It is in the highest 
degree pernicious to the human frame, and capable of 
bringing on mortal diseases even by its smell. It is not 
always from the apparent muddincss-of waters that we 

cant 
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Water, can judge of their disposition to putrefy j some which 
are seemingly very pure, being more apt to become pu- 
trid than others which appear much more mixed with 
heterogeneous matters. Under the article ANIMALCULE, 
N® 33, is mentioned a species of insects which have tlio 
property of making water stink to an incredible degree, 
though their bulk in proportion to the fluid which sur- . 
rounds them is less than that of one to a million. Other 
substances no doubt there are which have the same pro- 
perty ^ and hence almost all water which is confined 
from the air is apt to become olfensive, even though 
kept in glass or stoneware vessels. Indeed it is a common 
observation, that water keeps much longer sweet in 
glass vessels, or in those of earthen or stoneware than in 
those of wood, where it is exceedingly apt to putrefy. 
Hence, as sliips can only be supplied with water kept in 
wooden ca^^ks, sailors are extremely liable to those dis- 
eases which arise from putrid water; and the discovery 
-of a method by which water could easily be prevented 
from becoming putrid at sea would be exceedingly va- 
luable. This may indeed be done by quicklime ; for 
when water is impregnated with it, all putrescent mat- 
ters are either totally destro)ed, or altered in such a 
manner as never to be capable of undergoing the putre» 
factive fermentation again. But a continued use of lime- 
water could not fail of being pernicious, and it is there- 
fore necessary to throw down the lime ; after which the 
water will have all the. purity necessary for preserving it 
free from putrefaction. This cjvu only be done by means 
of fixed air ; and mere exposure in broad shallow vessels 
to the atmosphere would do it without anything else, only 
taking care to break the crust which formed upon it. 
Two methods, however, have been thought of for doing 
this with more expedition. The one, invented by Dr 
Alston, is, by throwing into the water impregnated with 
lime a quantity of mugne.sia. The lime attracts fixed 
?iir more powerfully than magnesia ; in consequence of 
which the latter parts with it to the lime : and thus be- 
coming insoluble, falls along with the caustic magnesia 
•to the bottom, and thus leaves the water perfectly pure. 
Another method is that of Mr Henry, who proposes to 
throw down the lime by means of an eflervescing mix- 
ture of oil of vitriol and chalk put down to the bottom 
of the water cask. His apparatus for this purpose is as 
simple as it can well be made, though is is hardly pro- 
bable that sailors will give themselves the trouble of 
using it; and Dr Alston’s scheme would seem better 
calculated for them, were it not for the ex pence of the 
magne.sia ; which indeed is the only objection made to 
it by Mr Henry. Putrid water may he restored and 
made potable by a proces.s of the same kind. 

Ol late it has been discovered that charcoal possesses 
many unexpected properties, and, among others, that of 
preserving water from corruption, and of purifying it af- 
ter it has been corrupted. Mr Liowitz, whose experi- 
ments on charcoal have been published in Crell’s Che- 
mical Journal, has turneel his attention to this subject in 
a memoir read to the Economical Society at Peters- 
buriih. He found that the efl'ect of charcoal was ren- 
dered much more speedy by using along with it some 
sulphuric acid. One ounce and a half of charcoal in 
powder, and 24 drops of concentrated sulphuric acid 
(oil of vitriol), arc sufficient to purify three pints and a 
halt of corrupted water, and do not communicate to it 
any sensible acidity. This small quantity of acid renders 



it unnecessary to use more than a tliird part of tbe cbr« 
coal powder which would otberirise be waoted; aodtheS* 
less of that powder is employed, the less is the quantity 
of water lost by the operation, which, in sea- voyages, is 
an object worthy of consideration. In proportion to tbe 
quantity of acid made use of, the quantity of charcoal 
may be diminished or augmented. All acids product 
nearly the same effects : neutral salts also, particularly 
nitre and sea-salt, may be used, but sulphuric acid Is pre- 
ferable to any of these; water which is purified by 
means of this acid and charcoal will keep alongertiiDe 
than that which is purified by charcoal alone. When 
wc mean to purify any given quantity of corrupted wa- 
ter, we should begin by adding to it as much powderof 
charcoal as Is necessary to deprive it entirely of iUbad 
smell. To ascertain whether that quantity of powdered 
charcoal was sufficient to eflTect the cluiihcation of tbe 
said water, a small quantity of It may be psssrd through 
a linen bag, two or three inches long ; if the water, 

thus filtrated, still has a turbid appearance, a fresh qoa^ 
tlty of powdered charcoal must be added, till it is be 
come perfectly clear: the whole of the water may then 
be passed through a filtering bag, the size of wbicli 
should be proportioned to the quantity of twter. 
sulphuric acid, or any other, can be procurrd, s sMi 
quantity of it should be added to the water, belotette 

charcoal powder. . , 

1'hc cleaning of the casks in which water is to be 
kept in sea- voyages should never be neglecte . ej 
should he well washed with hot water and sand, or wun 
any other substance capable of removing the tniiti a^ 
nous particles, and afterwards a quantity of V 
dust should be employed, which will ®”**'^*' { * _ 

them of the musty or putrid smell they may je 
tracted.— The charcoal u.sed for purilymg wale 
be well burnt, and afterwards beat into a fine po 
Sea-WATKR, See SEA’ffater. 

frATER-CartSy carriages constructed for ’*1^ . 

of watering the roads lor several miles 
a precaution absolutely necessary near le 
where, from such a vast daily influx of ^ 
horses, the dust would otherwise 
able in hot dry weather. Pnmps are placed p 
distances to supply these carts. 

ff^ATER- Ordeal, See OuDF.AL. rolonror 

Water, among jewellers, is *thooi;bl»s 

lustre of diamonds and pearls, i he of 

properly, is sometimes used for the ue 

"“bWw. 

^yATER-Colours, in Painin'^, 
only diluted »nd mixed up 
dl‘*tinction to oil-colours. See CoLOCR- 

Water Gangy a channel cot to drain a 1 
lying oflT a stream of water. 

WATER-He?i, See Parra, Orn • -ntal linos 
WATER-Lines of a Ship, certain loriz 
posed to be drawn about the outside 0 . floats- 

close to the surface of the water m w l,ottoiP» 
They are accordingly higher or lower up re- 

ill proportion to tbe depth of the co um 
quired to float her. . i,-,t*cewin6 

Water Logged, the state of a ^ uJieakingi 
a great quantity of water into the ho » y il,o 
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sbe has become heavy and inactive upon the sea, so as 
to yield without resistance to the efforts of every wave 
rushing over her decks. As, in this dangerous situa* 
tion, the centre of gravity is no longer fixed, but fluc- 
tuating from place to place, the stability of the ship is 
utterly lost : she is therefore almost totally deprived of 
the use of her sails, which would operate to overset her, 
or press the head under water. Hence there is no re- 
source for the crew, except to free her by the pumps, 
or to abandon her by the boats as soon as possible. 

JFjTEB Sail, a small sail spread occasionally under 
the lower studding-sail, or driver boom, in a fair wind 
and smooth sea. 

Water-OuxcI, See Turdus, Ornithologt Index. 

JF'atbR’ S pout f an extraordinary meteor, consisting of 
a large mass of water collected into a sort of column, 
and moved with rapidity along the surface of the sea. 

-.The best account of the water-spout which we have 
met with is in the Phil. Trans. Abridged, vol. iii. as 
observed by Mr Joseph Harris, May 2i. 1732, about 
•unset, lat. 3 2® 30' N. ; long. 9® E. from Cape Florida. 

“ When first we saw the spout (says he), it was whole 
and entire, and much of the shape and proportion of a 
•peaking trumpet*, the small end being downwards, and 
reaching to the sea, and the big end terminated In a 
black thick cloud. The spout itself was very black, 
and the more so the higher up. It seemed to be exact- 
ly perpendicular to the horizon, and its sides perfectly 
smooth, without the least roggedness. Where it fell 
the spray of the sea rose to a considerable height, which 
made somewhat the appearance of a great smoke. From 
the first time we saw it, it continued whole about a mi- 
nute, and till it was quite dissipated about three minutes. 
It began to waste from below, and so gradually up, 
while the upper part remained entire, without any vi- 
sible alteration, till at last it ended in the black cloud 
above ; upon which there seemed to fall a very heavy 
rain in that neighbourhood.— -There was but little wind, 
and the sky elsewhere was pretty serene.” 

Water-spouts have by some been supposed to be mere- 
ly electrical in their origin ; particularly by Signior 
Beccaria. who supported his opinion by some experi- 
ments. But If we attend to the successive phenomena 
necessary to constitute a complete water-spout through 
their various stages, we shall be convinced, that re- 
course must be had to some other principle in order to 
obtain a complete solution. 

Dr Franklin, In his Physical and Meteorological Ob- 
servations, supposes a water-spout and a whirlwind to 
proceed from the same cause •, their only difference be- 
ing, that the latter passes over the land, and the former 
over th€ water. This opinion is corroborated by M. 
de la Prvme, in the Philosophical Transactions, where 
he describes two spouts observed at different times In 
Yorkshire, whose appearances in the air were exactly 
like those of the spouts at sea, and their effects the 
same as those of real whirlwinds. 

A fluid moving from all points horizontally towards 
a centre, must at that centre either mount or descend. 
If a hole be opened in the middle of the bottom of a 
tub filled with water, the water will flow from all sides 
to the centre, and there descend in a whirl : but air 
flowing on or near the surface of land or water, from all 
•ides towards a centre, must at that centre ascend } be- 
cause the land or water will biofler its descent. 

Vol. XX. Part II. 



The doctor, in proceeding to explain his conceptions, 
begs to be allowed two or three positions, as a founda- 
tion for his hypothesis. 1. That the lower region of air 
is often more heated, and so more rarefied, than the up- 
per, and by consequence specifically lighter. The cold- 
ness of the upper region is manifested by the hail, which 
falls from it in warm weather. 2. That heated air may 
be very moist, and yet the moisture so equally diffused 
and rarefied as not to be visible till colder air mixes 
with it ; at which time it condenses and becomes visi- 
ble. Thus our breath, although Invisible in summer, 
becomes visible in winter. 

These circumstances being granted, be presupposes a 
tract of land or sea, of about 60 miles in extent, un- 
sheltered by clouds and unrefreshed by the wind, during 
a summer^ day, or perhaps for several days without in- 
termission, till it becomes violently heated, together 
with the lower region of the air in contact with it ; so- 
that the latter becomes specifically lighter than the su- 
perincumbent higher region of the atmosphere, wherein 
the clouds are usually floated : he supposes also that the 
air surrounding this tract has not been so much heated 
during those days, and therefore remains heavier. The 
consequence of (his, be conceives, should be, that the 
heated lighted air should ascend, and the heavier de- 
scend ; and as this rising cannot operate throughout the 
whole tract at once, because that would leave too ex- 
tensive a vacuum, the rising will begin precisely in that 
column which happens to be lightest or most rarefied ( 
and the warm air will flow horizontally from all parta 
of this column, where the several currents meeting, and 
joining to rise, a whirl is naturally formed, in the same 
manner as a whirl is formed in a tub of water, by the 
descending fluid receding from all sides of the tub to- 
wards the hole in the centre. 

And as the several currents arrive at this central 
rising column with a considerable degree of horizontal 
motion, they cannot suddenly change it to a vertical 
motion : therefore as they gradually, in approaching 
the whirl, decline from right to curve or circular lines, 
so, having joined the whirl, they ascend by a spiral mo- 
tion ; In the same manner as the water descends spirally 
through the hole in the tub before mentioned. 

Lastly, as the lower air nearest the surface is mort 
rarefied by the heat of the sun, it is more impressed by 
the current of the surrounding cold and heavy air wbick 
is to assume its place, and consequently Its motion to- 
wards the whirl Is swiftest, and so the force of the 
lower part of the whirl strongest, and the centrifu^ 
force of Its particles greatest. Hence the vacuum whick 
incloses the axis of the whirl should be greatest near tbo 
earth or sea, and diminish gradually as it approaches 
the region of the clouds, till it ends in a point. 

This circle is of various diameters, sometimes very 
large. 

If the vacuum passes over water, the water may riaa 
in a body or column therein to the height of about 32 
feet. The whirl of air may be as invisible as the air 
itself, though reaching in realitv from the water to the 
region of cool air, in which our low summer thunder- 
clouds commonly float ; but it will soon become visible 
at its extremities. The agitation of the water under 
the whirling of the circle, and the swelling and rising 
of the water in the commencement of the vacuum, ren- 
der it visible below. It is perceived above by tke 
t 4 N warm 
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' - part, which being now cooled cond^n«aa. ^ weakens, the tube may apparently 

arate in the V i 



the vaponra themeelv^s Zn downwards, than 

their centrlf^l 6,*"^ ind consequence increase 

dwsation of the moisture contained in so gnat a IZZ ,‘“® Magaaioe, volume li. p. 559,% 

tity of warm air as may be sunbased tn if«ds * ‘vol. Im. p. 1025 j vbl. Iv. p. 594. We cannot 

tinie in this prodigiously rapid whirl is oerhn 2?^!*****^ wvoid observing, however, that he treats Br fianklin 
to form , «teot^of cC a^d thrfe:::®??K^ with a degree of asjjeritrto which hei. bymawa 
whirling air on the sides of the cnluitm that his aigumebts, even if eonclosire, 

great quantities of its water, disnerss ^ ^ prove nothing more than that some water-sponts cer* 

and c^ry them up in the spiral whirl mV l*^**?’ tainKr descend 5 irhieh Dr Franklin hardly evenw- 
•T. The heavier drops may kd«d flvTanlTr^ *"y- There are some veivvalosbledisart.. 

P y ‘Meed By off, and fall ID- W on this subject by Professor Wlcke of^^^ 



— vTcnikcos, me lUDe may apparently 

parate in the middle; the colnmn of water subsiding, 
tfie su^nor condensed part drawing op totfaeclooiL 
I be tube or-w^hirl of air tnay nevertheless remain en- 
tirO, the middle only becoming invbibie, as not ccotaia* 
>"^ny visible matter. 

. ^ i^iodsay, hawever, in several ietters poblishd h 
*^*”*?*® 'Magazine, bascontroverted ibis tbemy 
or Dr Frariklin, and endeaVonred to prove that water* 
apouts and whirlwinds are distinct pbenomein} and tint 
the water which forms the water-spout, does not a- 
Bcend from the sea, as Dr Franklin supposes, but d^ 
Bcends^ from tbe'fttmosphere. Dur limits do not permit 
W9 to insert 'his ilrguments here, but they be seen 

®®otlcman^ Magazine, volume li. p. 559p^iji 
Vol. liii, p. 102 c; and vol. Iv. p. 594. We cannot 
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every hydraulic striictore or ennir' *l'"<)8t plied. That part of the prosent article, llne^ 

as canals, conduits. Jocks. m;iie ‘Which emhimces these common principles, will obieiy 

relate to the theory of water mills, or rather of water 

wheels 5 because, when the necessary oiotian is given to 
the axis of the waterwheel, this oiay be set to the per* 
foFBiance of any task whatever. 

CLASS J. 

I. O/* Conducting of Water, 

'This is undoubtedly « business of great iroporlin®^ 
■and makes a principal part of the practice of the civd 
engineer ; It is also a husinessso imperfectly understood, 
that we believe that very few engineers can venture to 
say, with tolerable precision, what will be the 9 *****^*^ 
*ol water which bis work will convey, or what plan 
dimensions of ■ conduit will convey the quantity wni 
may be proposed. For proof of this we shall only r* ^ 
•our readers to the &cts mentioned in. the article * 
'VERS, N® 27, &c. . . 

In that article we have given a -sort of history 0 
progress of our -knowledge ip hydraulics, a brtne 0^ 
mechanical pbilosophy.wbich seems to have been en ^ 
ly unknown to the ancients. Even Archimedes, 
'author of almost all that we know in hydrosUO<»i see 
to have heen entirely ignorant of any prfncipe®^ 
which he could determine the motion of water, 
mechanical science of the ancients seems^ to have rea 
ed no farther than • the doctrine of equilibrium au|® 
bodies at rest. Guglielmini 6rst ventured to coosiw 
the motion of .water in open canals and in ri>ees* ^ 
motion in pipes had heen jwrUiiiy 



as canals,VoE Jocr m^l 5 ««ch 

fi“t they ” "®> t«ter engioe., &c. 

th. conducting, ‘'‘■.'’*'® '®'' “■«« “bject 

t«n and, 2dt. Wofk. 

•from the impulM ^ ***®'® 'ffie»oy 

class comTXXthl " 1 Tbe/ri; 

^ater in aqueducts or in conducting 

raestic consumption or th« supply of do- 

comprehends also the machinery : It 

plies necessary fo/,hesro„r,^^^ ‘'’® »“P* 

water, or fire engines ft SZ ’ "’^“5 

sequent management 'of ®°"'P''®l>e"«l8 the sub- 
whether in ord« to Lake th. T'" .'“"'Iccted, 
according to the demand n P™Pet distribution of it 

pose of navigation, ‘fc® P“r- 

And in the prosecution nf®fi I’l!'*'' '“"‘"''ances. 

dinate problems will occur 

rive great advantages from a ”'l‘®'’.P''*ctice nill de- 
twth the subject. The secoml •® 9 “aintance 

of much greater variety comf dasa of water-works is 
kind of hydraulic maJh' almost every 

Tolomes. SyofZs^ 7“'«> «f itself fiif 

nous articles of UiisBictionary fnd« "•f?"®'* 

”'8 them, we have tacitly rif rj T^”j'."SO'- treat- 

their general principles, fii wh^rt * d'^ussion of 
each other, to some article whe~ ?u *.* ®®semble 
in a connected body, suscenfl.r ’’* *"1^®" 

;disciissi.n, independent of fh.^ * *®"®™‘ “®'®"ti6c 

•neemity introduced the particLar m 
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taclied scraps by others, bat not so as to make a body 
of doctrine. Sir Isaac Newton first endeavoured to 
render hydraulics susceptible of mathematical demon- 
stration : But his fandamental proposition has not yet 
been freed from very serious objections ; nor have the 
attempts of hU successors, such as the BeroouIUs, Euler, 
D'Alembert, and others, been much more successful : 
so that hydraulics may still be considered as very ina- 
peifect, and the general conclusions which we are ac* 
Customed to receive as fundamental propositions are not 
much better than matters of observation, little supported 
by principle, and therefore requiring the most acrupu- 
lous caution in the application of them to any hitherto 
untried case. When experiments are multiplied so as 
to include as great a variety of cases as possible ; and 
when thpse are cleared of extraneous circumstances, and 
properly arranged, we must receive the conciusious 
drawn from them as the general laws of hydraulics* 
The experiments of the abbd Bossnt, narrated in his Hy- 
drodynamiquet are of the greatest value, having been 
made in the cases of most general frequency, and being 
made with ^eat care. The greatest service, however, 
has been mine by the chevalier Buat, who saw the 
folly of attempting to deduce an accurate theory from 
any principles that we have as yet learned, and the ne- 
cessity of adhering to such a theory as could be deduced 
from experiment alone, independent of any more gene* 
ral principles. Such a theory must be a just one, if th^ 
experiments are really general, unaffected by the parti- 
cular circumstances of the case, aud if the classes of ex- 
periment ace sufficiently eomprehensive to include all 
the cases which occur in the most important practical 
questions. Some principle was necessary, however, for 
connecting these experiments. The sumcirncy of this 
principle was not easily ascertained. Mr Buat's way 
of establishing this wa.s judicious. If the principle is ill- 
founded, the results of its combination in cases of actual 
experiments must be irregular; but if experiments, 
seemingly very unlike, and in a vast variety of dissimilar 
cases, give a train of results which is extremely regular 
and consistent, we may presume that the principle, which 
in this manner harmonizes and reconciles things so un- 
like, is founded in the nature of things ; and if this 
principle be such as is agreeable to our clearest ntitions 
of the internal mechanism of the motions of fluids, our 
presumption approaches to conviction. 

Proceeding in this way, the chevalier Buat has col- 
lected a prodigious number of facts, comprehending al- 
most every case of the motion of fiuids. He first classed 
them according to their resemblance in some one parti- 
cular, and observed the diflferences which accompanied 
their difierences in other circumstances; and by consider* 
sag wbgt could produce these diflferences, be obtained 
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general rules, deduced from fact, by which these clif- Watcr- 
ferences could he made to fall into a regular series. He works, 
then arranged all the experiments under some other 
circumstances of resemblance, and pursued the same me- 
thod ; and by following this out, he has produced a ge- 
neral proposition, which applies to the whole of this 
numerous list of experiments with a precision far exceed- 
ing our utmost hopes. This proposition is contained in 
N® 59. of tlie article Rivers, and U there offered at 
one of the most valuable results of modem science. 

We must, however, observe, that of this list of ex- 
periments there is a very large cla.>s, which is not di- 
rect, but requires a good deal of ri^ flection to enab'e us 
to draw a confident conclusion ; and this is in cases 
which are very frequent and important, viz. where the 
declivity is exceedingly .small, as in open canals and 
rivers. The experiments were of the following forms ; 

Two large cisterns were made to communicate with 
each other by means of a pipe. The surfac • of the 
water in these cisterns were made to diff< r only by a 
small fraction of an inch : and it is supposed that the 
motion in the communicating pipe will be the same as 
in a very long pipe, or an ojien canal, having this very 
minute declivity. We have no difficulty in admitting 
the conclusiop ; but we have seen it contested, and it is 
by no means intuitive. We had entertained hopes that 
this important case would have been determined hy direct 
experiments, which the writer of this article was com- 
missioned to make by the Board for Encouraging Im- 
provements and Manufactures in Scotland : But the in- 
firm state of his health was always an efiectual bar to 
the accomplishment of this desirable object. This, how- 
ever, need not occasion any hesitation in the adoption 
of h|. Buat's general proposition, because the experi- 
ments which we are now criticising ftli in precisely with 
the general train of the rest, and show no general de- 
viation which would indicate a fallacy in principle. 

We'apprebend it to be quite unnecessary to add much 
to what has been already delivered on the motion of wa- 
ters in an open canal. Their general progressive mo- 
tion, and coii-equently the quantity delivered by an. 
aqueduct of any slope and dimension, are sufficiently de i 
termined ; and all that is wasted is the tables which 
we promised in N° 65. of the article Rivers, hy which 
any person who understands common arithmetic may, 
in five minutes time or less, compute the quantity of 
water which will be delivered by the aqueduct, canal, 
conduit, or pipe ; for the theorem in N* 59. of this ar- 
ticle applies to them all without distinction. We lliere- 
fore take this opportunity of inserting these tables, 
which have been computed on purpose for this work 
with gre^ labour. 
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Tablk I. 



WATER-WORK'S. 

logarithms of the Values of the Numerator of the Fraction for every Value of the EjtnA 1 

Vs — L^i-fi,6 ( 

mean Death A : Also the Value ofo^'X ( a/ 2 — 0.1 \ 
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0,1 

0,2 

0»3 

0,4 

0,5 

0,6 

o »7 

0,8 

0,9 

1.0 
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If2 

i »3 

i »4 

^5 

1.6 

1.7 

1.8 

2.0 

2.1 

2.2 
2»3 
2»4 
2»5 

2.6 

2.7 

2.8 

2.9 

3.0 
3 ,* 

3.2 

3.3 

3.4 

3.5 

3.6 

IS 

3.9 

4.0 

4.1 

4.2 

4.3 
4 i 4 

4.5 

4.6 

4.7 

4.8 


Lojr. of 

307 ( v/ti— 3 ,t) 


X 




Log^of 

;07 (l/d — %i) 


0,3 

X 

(v/iT-o.,) 


f/. 


Log. of 

^07 (1/ d — o,x) 


0,3 

X 

(v' 5 — 3,l) 


d . 


Lo|r. of 
307 


C,J 

(v^i) 


1.82208 

2.02786 

2-13753 

2.21343 

2.27040 

2.31618 

2.35441 

2.38719 
2.41588 
2.44138 
2.46431 
2 46518 
2.50426 
2.52185 
2.53818 

2.55345 

2.56769 
2.581 12 
2.59381 
2.60580 
2.61713 
2.62803 
2.63839 
2 64827 
2.65771 
2.66681 
2.67556 
2.68395 
2.69207 
2.69989 

2.70743 

2.71472 
2.72181 
2.72866 
2-7353 f 
2.74178 
2.74805 

27^17 

2.76009 

2.76589 

»- 77'53 
2.77704 
2.78240 
2.78765 
2.79277 
2.79779 
2 80269 
2.80747 


0,06 

0,1 

0,13 

0,16 

0,18 

0,2 

0,22 

0,24 

0,25 

0,27 

0,28 

0,3 

0 , 3 ^ 

0,32 

0,34 

0,35 

0,36 

0,37 

0,38 

0.39 

0,4 

0,41 

0,42 

0,44 

0,45 

0,45 

0,46 

0,47 

0,48 

0,49 

0,5 

0,51 

0,52 

0,53 

0,53 

0,54 

0,55 

0,56 

0,56 

0,57 

0,58 

0,59 

0,59 

0,6 

0,6 

0,61 

0,62 

0,63 


4,9 

5.0 
5 ,» 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

5.8 

5.9 

6.0 

6.1 

6.2 

6.5 

6.6 

6.7 

6.8 

6.9 

7.0 
7 ,« 

7.2 

7.3 

7.4 

7.5 

7.6 

7.7 

7.8 

i:? 

8,. 

8.2 

8’^ 

n-‘‘ 

8.5 

8.6 

8.7 

8.8 

8.9 

9.0 

9 ,' 

9.2 

9.3 

9.4 
9 ,< 
9.6 


2.81216 

2.81674 

2.82125 

2.82567 

2.83000 

2.83222 

2.83840 

2.84248 

2.84648 

2.85043 

2-8543' 

2.8^812 

2.86185 

2.86554 

2.86916 

2.87271 

2.87622 

2.87966 

2.88306 

2.88641 

2.88971 

2.89296 

2.89614 

289930 

2.90241 

2.90549 

2.90851 

2.91150 

2.91445 

2-91734 

2.92022 

2.92305 

2.92584 

2.92860 

2 - 93*33 

2.93403 

2.93670 

2.93933 

2 94192 

2-94449 
2.94703 
2 94954 
2.95202 

295447 

2.95690 

2.9.5930 

2.96167 

2.96402 


0,63 

0,63 

0,65 

0,65 

0,66 

0.67 

0,67 

0,68 

0,68 

0,69 

0,69 

0,7 

0,7 

0.71 

0,72 

0,73 

0,73 

0,74 

0,75 

0,75 

0,76 

0,76 

0,77 

0,77 

0,78 

0,78 

0,79 

0,79 

0,8 

0,8 

0,81 

0,82 

0,82 

0,83 

0,83 

0,84 

0,84 

0,85 

0,85 

0,86 

0,86 

0,87 

0,87 

0,88 

0.88 

0,89 

0,89 

0,9 


9.8 

9.9 

10 

11 
12 
*3 
*4 
*5 

i6 

*7 

18 

*9 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

4 * 

42 

43 

44 

45 

46 

48 

49 

50 

5 * 

52 

53 


2.96634 

2.96865 

2.97093 

4.97319 

2.99454 

3.01401 

3.03189 

3.04843 

3.06383 

3.07820 

3.09170 

3.10441 

3-11644 

3-1*783 

3->3867 

3.14899 

3.15885 

3.16828 

3-17734 

3.18601 

3 ,9438 

3-20243 

3.21020 

3.21770 

3-22495 

3.23196 

3-23877 

3-24537 

3.25176 

3-25799 

3.26404 

3*26993 

3.27566 

3.28125 

3.28669 

3.29201 

3*29720 

3.30227 

3.30722 

3.31207 

3.31681 

3-32145 

3-32599 

3-33043 

3-33480 

3*33908 

3-34327 


0,9 

0,91 

0,91 

0,92 

0,97 

1,01 

1.05 

1.09 
2, *3 
2,*7 
1,21 

1.24 
1,28 

2,32 

2,34 

2,38 

2,42 

2,44 

2,47 

2.5 
2,53 
2,56 
2,58 
1,61 
1,64 
1,67 
1,69 
1 . 7 * 
1.74 
1.77 
1,79 
1,82 

1.84 

1,87 

1,89 

i, 9 ‘ 

1 . 9 J 

1.95 

1.98 

2,00 

2,03 

2.05 
2,07 

2.09 
2,11 
2,13 

2.25 


54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 
7 * 

72 

73 

74 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

9 * 

92 

93 

94 

96 

97 

98 

99 

100 


3-34738 

3 - 3 i '43 

3 - 3553 ? 

3-35918 

3.36311 

3.36687 

3-37057 

3-3741' 

3-37778 

3 - 38«30 

3-38477 

3-38817 

3-39158 

3-39483 

3-39809 

3.40130 

3.40446 

3-40758 

3.41065 

3 - 4'369 

3.41667 

3.41961 

3.41153 

3-41540 

3.41813 

3-43103 

3-43380 

3-43653 

3-43913 

3-44189 

3-44451 

3.44968 

3-45,11 

3-45473 

3-45711 

345965 

3.46108 

3.46448 

3.46685 

3.46910 

3 - 47 > 5 » 

M.0! 

3.48056 

3-48177 


V 7 

2,19 

2,21 

2 i *3 

2,25 

2,27 

2 i 3 

2 , 3 * 

2 i 33 

2 i 35 

2,37 

2,39 

2,4* 

242 

2,44 

2,4^ 

.248 

2,49 

2 » 5 * 

2,53 

2,55 

2,58 

2,63 

2.62 

2.63 
2,65 
2,67 
2,69 
2,7 
2 , 7 » 

2.74 

2.75 

2.78 

2.79 

2,81 

2,83 

2.85 

2.86 

2.88 

2.89 
2 , 9 * 

2.93 

2.94 

2.95 
2,97 
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Table II. Logarithms the Values of the Denominator of the Fraction every V ilue of the Slopes, 
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Log. of 
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I,c 


9.71784 


7.3 


0.20651 


45 


0.67997 


170 


1.01983 


80c 


1.39690 


520c 


1.83142 


Ifl 


9.74210 


7.4 


0.20997 


46 


0.68574 


180 


1.03410 


810 


1.39985 


530c 


1-83575 




9.76388 


7 .j 


0.21336 


47 


0.69135 


190 


I.04751 


82c 


1.40277 


540c 


1.84002 


*>3 


9.78376 


7 .« 


0.21674 


48 


0.69688 


200 


1.06026 


83c 


1.40 S64 


550c 


1.84^21 


M 


9.80202 


7.7 


0.22109 


49 


0.70226 


21C 


1.07237 


84c 


1.40678 


560c 


1.84833 




9.81882 


7 .t 


0.22335 


50 


0.70749 


220 


1.08390 


85c 


1.41128 


iSac 


1-85237 


ht 


9.83461 




0.22663 


51 


0.71265 


230 


1.09489 


86c 


1.41408 


580c 


1.85634 




9.84930 


8,c 


0.22982 


52 


0.71767 


240 


1. 10542 


87c 


1.41683 


590c 


1.86022 




9.86314 


8,1 


0.23297 


53 


0.72263 


2 so 


I 11553 


S8c 


1 - 4*953 


600c 


1.86404 


hS 


Q.87622 


8,2 


0.23611 


54 


0.72746 


260 


1.12523 


89c 


1.42220 


6IOC 


1.86778 


2 ,C 


9.888^7 


S,3 


0.23923 


55 


0.73223 


270 


1-13453 


90c 


1.42487 


620c 


J.87146 


2,1 


990031 


a, 4 


0.24229 


36 


0.73695 


280 


1-14345 


91c 


1.42746 


630c 


) 1.87507 


2,2 


9 - 9>153 


8.J 


0.24532 


S7 


0.74155 


290 


1.15204 


92c 


1.43005 


640c 


1.87863 


2,3 


9.92267 


8,(5 


0.24832 


58 


0.74601 


300 


1.16035 


93c 


1-43263 


650c 


1.88213 


2,4 


993247 


8.7 


0.25128 


59 


0.75043 


3IC 


1.16838 


94c 


1 - 435*5 


660c 


I.885S8 


2,i 


9*94231 


8,S 


0.25422 


60 


0.75481 


320 


1.17612 


95c 


1.43464 


670c 


1.88898 


2,6 


9 * 95*73 


8.9 


0.25709 


61 


0.75906 


330 


1.18363 


96c 


1. 440 1 1 


680c 


> 1*89233 


2,7 


9.96085 


9.C 


0.25996 


62 


0.76328 


340 


I.I9C92 


97c 


1.44254 


690c 


1.89564 


2,S 


9.96942 


9,1 


0.26281 


63 


0.76745 


3^0 


1.19803 


98c 


1.44498 


700c 


1.89891 


2,9 


9.97818 


9.2 


0.26560 


64 


0.77I5I 


360 


1.20490 


99c 


>-44737 


710c 


I.90214 


3 ,c 


9.98632 


9.3 


0.26839 


6s 


0.78276 


,170 


1.21158 


1 00c 


1.44976 


.720c 


1.90532 


3,1 


9.99427 


9.4 


0.27116 


66 


0.77945 


380 


1.21806 






730= 


1.90845 


3,2 


0.^ 200 


9.5 


0.27387 


67 


0-78333 


390 


1.22435 


HOC 


1.47223 


740c 


1.9*154 


3 »: 


0.00945 


9.6 


0.27656 


68 


C.787I8 


400 


1.23048 


1 20c 


1.49269 


750c 


1.91458 


3.4 


0.01669 


9.7 


0.27921 


69 


0.79092 


410 


1.23647 


130c 


1.51148 


760c 


1.91757 


3 ,J 


0.02373 


9.8 


0.25186 


70 


0.76463 


420 


1-24232 


1 40c 


1.52885 


770 '* 


1.92052 


3,6 


0.03064 


9.S 


0.28450 


7 * 


0.79824 


430 


1.24805 


*50c 


1-54497 


780c 


1.92344 


3.7 


0.03733 


10, 


0.28709 


72 


0.80182 


440 


1.25360 


160c 


1.56014 


790c 


1.92632 


3,8 


0.04383 






7.=* 


0.80 s 36 


4^0 


1.25903 


170c 


1-57416 


800c 


1.92916 


3,9 


0.05015 


1 1 


0.31170 


74 


0.80882 


460 


•-*6433 


180c 


>•58747 


810c 


1-93 '97 


4 ,c 


0.05638 


12 


0.33425 


75 


0.81231 


470 


- 1.26951 


190c 


1 .60004 


820c 


1-93475 


4.1 


0.06245 


*3 


0.35488 


76 


0.81571 


480 


1.27461 


200c 


1.61195 


830c 


1-93749 


4.2 


0.06839 


14 


0.37420 


77 


0.81908 


490 


1.27957 


210C 


1-62325 


040G 


1 .94020 


4.3 


0.07412 


15 


0.39235 


78 


0.82236 


500 


1.28445 


2200 


1.63403 


8500 


1.94287 


4.4 


0.07898 


16 


0.40926 


79 


0.82562 


510 


1.28923 


230c 


1.64432 


8600 


1.94551 


4 ,j 


0.08533 


17 


0.42521 


80 


0 82885 


5*0 


1.29391 


2400 


1.65414. 


8700 


1.94811 


4,6 


0.09081 


18 


0.44028 < 


81 


0.83206 


530 


1.29851 


2500 


1.66358 


8800 


1.95069 


4.7 


0.09615 


*9 


0.45439 


82 


0.83 S25 


540 


1.30300 


2600 


r.67261 


8900 


1*95324 


4,8 


0.10131 


20 


0.46776 


83 


0.83835 


HO 


1.30740 


2700 


1.68133 


9000 


1-95576 


4.9 


0.10644 


21 


0.48044 


84 


0.84142 


560 


1.3*172 


2800 


1.68971 


9100 


1.95826 


5 »o 


0.11147 


22 


0.49262 


8s 


0.84442 


570 


1 - 3*597 


2900 


1.69700 


9200 


1.96073 


5,1 


0.11635 


23 


0.50433 


86 


0.84739 


s8o 


1-320*5 


3000 


1.70558 


9300 


1.96317 


5.2 


0.12108 


24 


0.51548 


87 


1 0.85034 


S90 


1.32426 


3100 


i- 7 ' 3'3 


9400 


1-96559 


5.3 


0.12595 




0.52621 


88 


0.8 S 3 27 


600 


1.32830 


3200 


1.72042 


9500 


1.96797 


5»4 


0.13061 


26 


0.53656 


89 


0.85618 


610 


1.33226 


3300 


1.727-50 


9600 


1-97033 


5,5 


0.13519- 


27 


0.54654 


90 


o.8s9o8 


620 


1-33^14 


3400 


1*73435 


970c 


1.97267 


5.6 


0.13970 


28 


.0.55606 


9 * 


0 86189 


^3C 


1*33997 


3500 


1.74099 


9800 


1.97497 


^»7 


0.14410 


29 


0.56526 


92 


0.86463 


640 


1-34373 


3600 


1.74746 


9900 


1.97726 


5,8 


0.14S44 


30 


0 - 574*5 


93 


0.86741 


650 


1*34743 


3700 


1*75373 


10000 


1-97952 




0.15274 


31 


0.58263 


94 


0.87017 


660 


1.35108 


380c 


1.75984 


IIOOO 


1 2.00099 


6,0 


0.15697 


32 


0.59095 


95 


0.87286 


670 


1.35468 


3900 


1.76578 


1 2000 


2.02056 


6,1 


0.16113 


.33 


0.59901 


96 


0.87552 


680 


1*35823 


4000 


I 1 * 77*59 


[13000 


2.03855 


6,2 


0.16522 


34 


0.60692 


97 


0.87818 


690 


1.36170 


4100 


177725 


14000 


2.05518 




. 0.16927 


35 


0.61448 


'98 


0.88076 


700 


i- 3 (^H 3 


4200 


1.78277 


15000 


2.07065 


6,4 


0.17322 


3(5 


0.62180 


99 


0.88338 


710 


1.36851 


4300 


1.78814 


16000 


2.08512 


6,5 

if iC 


0.177 13 


37 


0.62900 


100 


0.88593 


720 


1-37*85 


4400 


1*79339 


17000 


2.09869 


0,6 


0. 1 8099 


38 


0.63599 


■ — 




730 


1 - 375*3 


4500 


1.77851 


18000 


2.1 1 148 




0.18477 ;i 


39 


0.64276 


no 


0.91014 


740 


1-37839 


4600 


1.80352 


19000 


2*12357 


6,0 


0.18854 ^ 


40 


°<54933 


120 


0.93212 


750 


1-3^157 


4700 


1.80875 


20000 


2*13503 


6,9 


0.19229 J 




0.65571 


130 


0.95236 


760 


1-38371 


4800 


1.81321 


21000 


2.14594 


7.0 


0.19584 i 




0.66200 


140 


0.97109 


770 


1.38782 


4900 


1.81790 


22000 


2.15633 


7.1 


0.19886 i 


»3 


0.66811 


15c 


0.98843 


780 


1-39089' 


9000 


1.82249 


23000 


2.16624 


Zd 


0.20298 


14 


0.6741.3 1 


160 


1.00466 


722 . 


1-39391 


Sioo 


1.82699 


24000 


2.17573 
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titw I. en- 

inch 1" ‘?h'e'Lt w '!ach« St" 5T « 

more accurately obtained for ^ ^ aMwcrs. may be 

tphich seldom exceeds three or fw incbw “ Tfc 

Ihe ndmemtor of the fracUon J 211 ^ d—o. i ) . 

< 5 - of Ihe article R,y«,. 1.6 

a^n 3. contains the product of the values of 
V«— 0.1 multiplied by 0.3. “ 



w o R K a 

Totf * 0 ®"''® J''>®!*^'“»‘«ri» 0, Md diiidel; «»! 

103.4. Or, by logarithms, ' m,I 

Add the log. of 20.08 . . j .low'll 

iog. of 60" . . I L;. 

log. of J* or 23 . . I 

%. Of 0.7834 . . 



Subtract the logs of 103.4 



nenominator of the 
than the other, then » is ~,^o. 

in about a dozen of the firat I ' th« last figure 

not nhsolutelv ^ie t„S 2 ‘ of e«ih Uble is 

Examp^ cfthe Use oftJ^se Table,. 

bnrgn^CvV«Se“ '* 

inohes diameter. The leniith oF^!t* ** ■* ^‘*“ 
foot » and the reservoir at r« **''• *"’* i 4-®37 

-than the reservoir i«rwhio^Ti®." " ‘'®®‘ 

the Castle Hill. Q^%t. - ‘be w«ter on 



4 dB 9 « 

Remaing the log. of 221.8 juBti . 

2. The canal iDeotiond in iht uticle 
I VERS, ^ 63. was 18 feet broad at tbe sorOutiVid 
7 fetft^ at the bottom. It was 4 feet deep, andluJi 
locity 4 in a mile. Q«wy, The »ei)i rf 

I . The slant side of the canal, correspoDdiDgto4fefl 
deep and j-J projection, is 6.8 feet ; therefore the bordn 
touched by the water is 6.8 +7 +6.8, =20.6. Ihe 
. 184-7 

*® 4X — ^ ssjO square feet. Therefore ds 

50 

20.5 » 2*427 feet, or 29.1 24 inches. The logarilb 

ud (be 



area 



the Castle Hill. ‘be water on 

•tHi Hi. ibMiiSi” i. 

We have r— 11 ^ 

cnrrp «.!* 44 * 332 * 7 . The logarithm 

MrKsponding to this in Table II i« J,«gj k * i . 
^rtional parts for the difierence 
for 1 = 33 ° and ,=343, .„j j, 1IT8333? 

3. From 2.494,* 

, Take 1.18333 



corresponding to this in Table I. is 3.21113, wd (be 
correction for viscidity from the third colimm of (be 
name Table is 1.58. 

2. The slope is one-third of a foot in a mile, oroae 
f^t in three miles. Therefore a is 15.840* The logs* 
rithm c^rreaponding to this is 2.08280. 

3. From 3.21113 
Subtract 2.08280 

Remains j . 1 2833=slog. of 13.438 inches. 

Subtract for viscidity 1.58 

Velocity per second - 11.858 

This velocity is considerably smaller than what aw 
observed by Mr Watt. And indeed we observe, (lal 

in tbe very small declivities of rivers and canals, the for- 
mula is a little different. We have made several toia- 
parisons with a formula which is esscnUallylheMine wiih 
Buat’s, and comes nearer in these cases. Instead of (*• 
king the hyperbolic logarithm of iy/a+r*^* 
its common logarithm by 2+ or multiply it by pi *®“ 
divide the product by 4 ; and this process is vastly ewiw 
than taking the hyperbolic logarithm. 

have not, however, presumed to calculate tab w 
e nntlinrifw nf mum nkaa*.votinnK. thinklDtr (^^ 



TTc nave noi. However, presumeo 10 chk 
on the authority of our own observations, thinking to® 
respectfully of this gentleman’s labours and ob»*ervalions. 
But this subject will, ere long, be fully established on a 
series of observations on canals of various dimensions an 

Remains I. aooan *1... 1 .. declivities, made by several eminent engineers donngtio 

3 939 * ue logarithm of 20.38 c inches «*«eution of them. Fortunately Mr Bust’s formola a 

n column a -r • chiefly founded on observations on small canals ; and 

therefore most accurate in such works where it is®w 
necessary, viz. in mill courses, and other derivations 0 
working machinery. 

We now proceed to take notice of a few circnin 
stances which deserve attention, in the construewn 
canals, in addition to those delivered in the artw 

Rivers. ^ 

When a canal or aqueduct is brought off fro® * 



^ 4. I. clu™ 3. O Tabl r 

fer .3 a« 0,3 Ind4, of L^r.'!® ‘'=‘•2 and 

inches the correction 4 ’vi^idL ^ “ ° 3 °S 

-r 7 “- (-» «»- 

fr «.d Hi. I, F. ' 
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.iWkw- * larger stream, it ought always to he widened at the 
wurkt. entry, if it is intended .for drawing off a continued 
■ w ' ^ stream of water : For such a canal has a sl<^e, without 

<which it can have no current. Suppose it filled to a 
idead level to the larlher end : Take away the bar, and 
the water immediately begins to flow -off at that end. 
But it is some time before any motion is perceived at 
the head of tlie canal, during all which time the motion 
of the water is augmenting in every part of the canal ; 
consequently the slope is increasing in every part, this 
being the sole cause of its stream. When the water at 
the entry begins to move, the slope is scarcely sensible 
there j but it sensibly steepens every moment with the 
increase of velocity, which at last attains its maximum 
lelatrve to the slope and dimensions of the whole canal ; 
and this regulates the depth of water in every point 
down the stream. When all has attained a state of per* 
nanency, the slope at the entry remains much greater 
than in any other part of the canal j for this slope must 
be such as will produce a velocity sufficient for supply- 
ing itSTRAIK. 

And it must be remembered, that the velocity which 
must be produced greatly exceeds the mean velocity cor- 
j^ponding to the train of the canal. Suppose that this 
is 25 inches. There roust be a velocity of 30 inches at 
' the surface, as appears by the Table in the article Hi- 
VERS, 80. This roust be produced by a real fall at 
the entry. 

In every other part the slope is sufficient, if it merely 
serves to give the water (already in motion) force 
enough for overcoming the friction and other resistances. 
But at the entry the water is stagnant, if in a bason, or 
it is moving past laterally, if the aqueduct is derived 
from a river and, having no velocity whatever in the 
direction of the canal, it roust derive it from its slope. 
The water therefore which has acquired a permanent 
form in such an aqueduct, must necessarily take that 
form which exactly performs the offices requisite in its 
Plate different portions. The surface remains horizontal in 
tbe bason, as to KC (fig. i.), till it comes near the en- 
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fig. 1. 



try of tbe canal AB, and there it acquires tbe form of 
an undulated curve CD£; and then the surface acquires 
an uniform slope £F, in tlie lower part of the canal, 
.where the water is in train. 

If this is a drain, tbe discharge is much less than 
might be produced by the same bed If this sudden slope 
could be avoided. If it is to be navigated, having only 
a very gentle slope in its whole length, this sudden slope 
is a very great imperfection, both by diminishing the 
depth of water, which might otherwise be obtained along 
Bie canal, and by rendering the passage of boats into 
the bason very difficult, and the coming out very Iia< 
juirdous. 

All this may be avoided, and the velocity at the en- 
•try may be kept equal to that which forms the train .of 
the canal, by the simple process of enlarging the entry. 
Suppose that the water could accelerate along the slopes 
of the canal, as a heavy body would do on a .finely po- 
lished plane. If we now make the width of the entry 
,in its different parts inversely proportional to the fic- 
titious velocities in those parts, it is plain that the slope 
of the surface will be made parallel to that of the canal 
which is in train. This will require a form somewhat 
like a bell or speaking trumpet, as may easily be shown 
by a mathematical discussion. It would, however, he 



•0 much evasated sA the hasea at to occupy much foen, Waicr- 
and it would be very expensive to make such On exca- we ck». 
vation. But we may, at a very moderate expenoe of ' 
money and room, make tbe increase of velocity at the 
entry almost insensible. This should always be done, 
and it is not all expence : for if It be not done, the wa- 
ter will undermine the banks on each side, because it is . 
moving very swiftly, and will make an excavation for 
itself, leaving all the mud in tbe canal below. We 
may observe this enlargement at the entry of all natural 
derivations from a ba-son or lake. It is a very instruc- 
tive experiment, to fill up this enlargeromit, continuing 
tbe parallel sides of the drain quite to the side of the 
lake. . We shall immediately observe the water grew 
shallower in tbe drain, and its performance will diminish. 
Snpposing the ditch carried on with parallel sides quite 
to the side of the bason, if we build two walls or dykes 
from the extremities of those sides, bending outwards 
with a proper curvature (and this will often be 1 cm cost- 
ly than widening the drain), tbe discharge will he great- 
ly increased. We have seen instances where it was 
Jiearly doubled. 

The enlargement at tbe mooths of rivers is generally 
owing to the same cause. The tide of flood up tbe ri- 
ver produces a superficial slope opposite to that of the 
river, and this widens the mouth. This is most re- 
markable when the tides are higb,wnd the river has lit- 
file slope. 

After this great fall at the entry of the canal, in 
which all the filaments are much accelerated, and tbe 
inferior ones most of all, things take a contrary turn. 

The water, by rubbing on tbe bottom and the sides, is 
retarded y and therefore the section most, %om being 
diallow, become a little deeper, and the surface will he 
convex for some distance till alt comes into train. When 
this is established, tbe filaments nearest the bottom and 
side are moving slowest, and the surface (in tbe middle 
especially) retains the greatest velocity, gliding over-tbe 
rest. The velocity in tbe canal, and the depth of the 
section, adjust themselves in such a manner that the dif- 
ference between the surface of the bason and the surface 
of tbe uniform section of the canal corresponds exactly 
to the velocity. Thus, if this be observed to be two 
feet in a second, tbe difference of height will be ^V^bs 
of an inch. 

All the practical questions that are of considerable 
importance respecting the motion of water in aqueducts, 
may be easily, though not elegantly, solved by means of 
the tables. 

But it is to be remembered, that these tables relate 
only to uniform motion, that is, te water that is in train, 
and where the velocity suffers no change by lengthenipg 
the conduit, provided tbe slope remain tbe same. It is 
much more difficult to determine what will be the velo- 
city, &c. in a canal of which nothing is given but the 
form, and slope, and depth of the entr^, without saying 
how deep tbe water runs in it. And it is here that the 
common doctrines of hydraulics are most in fault, ppd 
unable to te.ach us bpw deep tjie.wnter will run .in .a ca- 
nal, though tbe depth of tbe bason at the entry fie per- 
fectly known. Between the part of the canal which 
is in train and the bason, there is an interval where the 
water is in a state of accele^tipp, ppd is afterwards re« 

.larded. 

The determination of the motions in this interval is 

exceedingly 
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tram for want of areatfr l-n, ,i "®‘ *" 

was stilt less, the small frart'®*^ ’ r*"*^ '*’* ®’®P® 

be was to judge ofThe vSa lZ “L*" T''’ "Wch 

measured with sufficient arr.. could not be 

desirable point to determine thri^^‘ 

•lope and other dimensions are gi"en^ “£i“ ?''“® 

It into tram j and what Is ^ • ”» !*^***ch w,j] bj-mg 
Uin between the depth at the ?*** 

will he maintained. Till this i*J which 

cannot ascertain by a direct nm*- engineer 

water will be drawn off fronf a quantity of 

canal. But as yet this I 

meats, however, are in view which^^w^r*^ *' Bxperi- 
vestigation. ^ promote the in- 

«nce, that^“llnnTt be sal^in 

lies, unless we can oL I . , M™u- 

This we can do bv afort answer, 

ceeding on the principles of process, pro- 

«d by the Chevalier Buat. ^ *®‘*'>'ish- 

mainUined in the canal and tb.^ ^oppose a train 

- -try "If ft 'can 7 b'le 'at ‘tht 

»onw chief questioSHf this ki'„*d.'“'‘'’“^ answering 

eanal, alVt'hfbeighfH ofThe surf 
rte bason above the bottom of H 
*pth A and velocity V of the st» t‘® ®“** ‘''® 

"''ieli is disebar^d ‘ ’“““‘y 

Tticle Biver ; making V- >/Ngrf . “ 

periment (see River, N«%V)“deMnd° **- 
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height which will produce this velocilyhill f J±l 

Su!j,“ Ihe''* “b"" “‘7 t^' “"7""'^^ 

against the b **'7 *^*t i» aftenrsrds maishiiid 

4 

+ “ — . 

4 1 

If there be no contraction at the entry, g^G tod ' 

Tg *? 

Having thus obtained the depth 4 of the stream, iw 
obtain the quantity of water by combining this wilbtlie 
width w and the velocity V, 

But lu this was but an approximation, it is neerstuy 
to examine whether the velocity V be possible. Tbisii 
very easy. It must be produced by the fall H— A. We 
shall have no occasion for any correction of our finl 
assumption, if A has not been extravagantly erroneow, 
becau^ a small mistake in A produces almost the him 
variation in </, The test of accuracy, however, is, thil 
Af together with the height which will produce tllCT^ 
locity V, must make up the whole height H. Aaom* 
ing A too small, leaves H — A too great, and will giwi 
small velocity V, which requires a small value of H- 4 . 

The error of H^A therefore is always greater linn 
the error we have committed in our first assomptioo. 

I herefore when this error of H— ^ is but a trifle, sue! 
as one- fourth of an inch, we may rest satished with our 

answfr. 



iswer. 

Perhaps the easiest process may he the followinf; 
Suppose the whole stream in train to have the depth & 
The velocity V obtained for this depth and slope bj the 
I able requires a certain productive height ef. Maks 
v'H+i/ : H=H : A, and A will he exceedingly neir 
the truth. The reason is obvioos. 

Qe/esf, 2. Given the discharge (or quantity to be fur- 
nished in a second} Q, the height H of the bason abow 
the bottom of the canal, and the slope 5 to find the di- 
mensions of the canal ? 

Let X and y be the depth and mean width, it •* 



, . / w A 

.0 the eaaal will 

•✓8“ -• 



mean 



Th 



vaav ®aMwa. 

plain that the equation -S- =r 2 G ^B— ^ 1*^* 

a value of y in terms of x. Compare this wilbj^ 

I . . Q 

value of y obtained from the equation 

*^~y ^ 2 T • ”''* 8‘” »" 

only X and known quantities. But it will be verycoB' 
plicated, and we must have recoui*se to an appro*”®* 
tion. This will be best understood in the for# 0 
example. . 

Suppose the depth at the entry to he 18 
the slope Let 1200 cubic feet vf water per 

nute be tbe quantity of water to he drawn offf tor 
iog machinery or any other purpose ; and let t • 0 ^ 
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te supposed of tbe best form, recommended in N® 69. 
of the article River, where the base of the sloping side 
is four-thirds of the height. 

The slightest consideration will show us that if 
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be taken for the height producing the velocity, it can- 
not exceed 5 inches, nor be less than i. Suppose it 
CS2, and therefore the depth of the stream in the canal 
to be 16 inches 5 find the mean width of the canal by 

theeqn«tion«)= r, id which Q 

is 20 cubic feet (the 60th part of 1200), v'S is =r 
28.153,=^^ ic 5 oo^Wiooo-f-r. 6 , and ^=16. This 
gves ti;r=5.52 feet. The section «=7.36 feet, and 
y=32.6 inches. This requires a fall of 1.52 inches 
instead of 2 inches. Take this from 18, and there re- 
mains 16.48, which we shall find not to difler one-tenth 
of an inch from the exact depth which the water will 
acquire and maintain. We may therefore be satisfied 
trith assuming 5.36 feet as the mean width, and 3.ca 
feet for the width at the bottom. 

This approximation proceeds on this consideration, 
that when the width diminishes by a small quantity, and 
in the same proportion that the depth increases, the hy- 
draulic mean depth remains the same, and therefore the 
velocity also remains, and the quantity discharged chan- 
ges in the exact proportion of the section. Any minute 
error whicll may result from this supposition, may be 
corrected by increasing the fall producing the velocity, 
in the proportion of the first hydraulic mean depth to 
toe mean depth corresponding to the new dimensions 
tound for the canal. It will now become 1.53, and V 
will ^ 32.72, and the depth will be 16.47. The 
quantity discharged being divided by V, will give the 
section =7.335 feet, from which, and the new depth, 
we obtain 5.344 for the width. 

^ This and the foregoing are the most common ques- 
tions proposed to an engineer. We asserted with some 
wnhdence that few of the profession are able to ^inswer 
them with tolerable precision. We cannot offend the 
professional gentlemen by this, when we inform them 
that the Academy of Sciences at Paris were occupied 
during several months with an examination of a plan 
proMsed by M. Parcieux, for bringing the waters of 
the Yvette into Paris j and after the most mature con- 
tideralion, gave in a report of the quantity of water 
which M. Ue Parcieux’s aqueduct would yield, and 
that their report has been found erroneous in the pro- 
portion. of at least 2 to 5 : For the waters have been 
bronght in, and exceed the report in this proportion. 
Indeed long after the giving in the report, M. Perro- 
net, the most celebrated engineer in France, affirmed 
that the dimensions proposed wbre much greater than 
were necessary, and said that ati aqueduct of 5^ feet 
wide, and 3^ deep with a slope of 15 indies in a thou- 
tand fathoms, would have a velocity of 12 or 1^ inches 
per second, which would bring in all the water furnish- 
ed by the proposed sources. The great dirmnufion of 
expence occasioned by the alteration encouraged th^ 
community to undertake the work. It was accordingly 
begun, and a part executed. The wafer was found to 
run with a veloci^ of near 19 inches when it was a* 

founded bis compotajtion on 
voE. AJL. Part II. ” ^ 
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hw own experience alone, acknowledging that lie had' water 
M toeory to instruct him. The work Was tarried no wori!.*’ 
tartber, it being found that the city- could be supplied 
at a much 8ti»ller eipcnce by steam engines erected by 
Boulton and Watt. But the facts which occurred in 
rr aqueduct are rery valuable. 

If M. Perronet’s aqueduct be examined by our ceneral 

T!! ’ Ya" •"<* «/= 18.72, Iron, 

Which we deduce the velocity =i8f, agreeing with the 
observation with astonishing precision. 

The experiments at Turin by MicliaelottI On canala 
were very numerous, but complicated with many cir- 
cumstances which would render the discus.sion too long 
for this place. When cleared of these circumstance?, 
which we have done with scrupulous care, they are also 
abundantlv conformable to our theory of the uniform 
motion of running waters. But to return to our sub- 
ject : 

Should it be required to bring off at once from the 
bason a mill-course, having a dete^;mined velocity for 
driving an undershot wheel, the problem becomes eiier, 
bemuse the velocity and slope combined determine the 
hydraulic mean depth at once; and the depth of the 
stream will be had by means of the height which must 
be token lor the whole depth at the entry, in order to 
produce the required velocity. 

In like manner, having given the quantitv to be 
discharged, and the velocity and the depth at the en- 
try, we can find the other dimensions of the chaanel i 
and the mean depth being found, we can determine the 
slope. 

When toe slope of a canal is very small, so that the 
depth of the uniform stream differs but a little from that 
at the entry, the quantity discharged is but small. But 
a great velocity, requiring a great fall at the entry, 
produces a great diminution of depth, and therefore it 
may not compensate for this diminution, and the quaii- 
tity discharged may be smaller. Improbable as this 
may appear, it is not demonstrably false 5 and hence \\^ 
may see the propriety of the following 

Questwn 3. Given the depth H at the entry of a 
rectan^lar canal, and also its width w; required tlie 
slope, depth, and velocity which will produce the great* 
est possible discharge ? ** 

Let ^ be the unknown depth of toe stream. 

is ^ p rbdnctive fall, and the reloeity is 
VH-pr. This multiplied by w x will give the quan- 
tity discharged. Therefore wx^iG ^yH^must 
be made a maximum. The common process for this 
will give the equation^H=r^ora=f H. The mean 
velocity will be VaO^VfHjjhe section will be 
f «rH, and toe discbin^ ==^ G « H V'IH, and 



these data the slope is easily bad 
by the Ibrnidla* foYnriifbym rtbtiori. 

nr the can.1 is pf the trapezoidal form,, th. inTestio,!; 
tion « more trouWewme, and requires the resolution of 
a cubic equation. 

It may appew strange that increasing the slope of a ■ 
canal beyond the quantity determined by this problem 
can dimmish the quantity of water conveyed. But one 
of these two thinn n^t happen ; either the motion will 
tfot acquire unllormity m such a canal for. want of . 

4 O length, 
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length, «r the ducharge most diminish. Sopnosinn 
however, that ,t couJd augment, we can jud« hCf« 

board is 4 ^/Tg w Tk^ 

termined by the preceding problem is toTba" of thj 

wasteboard of the same dimensions as Hv^^- 

fte oft' "r “V*" «il' sink thesor 

fece of a pond in 24 hours, and the gradual process of 
ttis effect 3 and this might be made the subjefTof , 

ircres”where th-s • " and'’diffieult. 

:sr“;4n; iz; 
wr^ril' as 

this, the velocitv of 

the water most ^ise a the o'Zr'^l!- «"<» 

.fflox at the sluice! «nd tht wL “•* 

stagnant above what comes through Mow It“rr- 
tremelj difficult to determined »L, ! ' . '* 

water will begin to check tbt tfflte f*® 

at the lower edge of the board I." j contraction 
.ttaining at on^ffil'J^toKpffi^t'thlt^T' 'T 

occasion does not rea^i btck tT^b*^ i^*“ obstructions 
not affected by ‘‘■.® ‘he efflux is 

sluice, there wV be a leMdlSib •“ ‘'T *» ‘>*e 

than farther down the cI!L.I 'wtre", '“‘'‘y 
Wuse the swift moving wate’r h •* “ '" » •** 

•hags with it the regolged wate^ wh!!h”r*‘ 
the canal must be rapid*to d m ®“ “•■ •»“* 

•snsible. In ordinrn?. ci^,rw 1 ,h “ '•'P**' 

Tclocities, the velocitv at^h^.i • ^ "soderate slopes and 

Ac depth u>*the 

•luice above the sole, andfet A b. •? of the 
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the snme. This g ives the equation rA.,/H-y!./ 7 ii 

-... z / tod 

^77 7+Td containing the solution of 

all the questions which can be proposed. Thcooijss- 
certa nty ss in the quantity G, which eipressesthonlo’ 
city competent to the passage of the water through the 
onbcep circumstanced as it is, namely, subjected to coo- 
traction. This may be regulated by a proper form li- 
ven to the entry into this orifice# The contraction out 
. Almost annihilated by making the masoury ofacy- 
c oidal form on both sides, and also at the lower edge 
of the sluice-board, so as to give the orifice a lorm re- 
sembling fig. 5. Dj in the article Rivers. Ifibcdoico 
IS Uun in the face of a bason, the contraction will redoce 
2 G to 296. If the sluice he as wide as the canal, 2 C 
Will he nearly joo. 

Question 4. Given the bead of water in the bason H, 
the breadth and the elevation e of the sluice, and iIk 
breadth w arid slope s of the canal, to find the depili I 
^ stream, the velocity, and the discharge ? 

We must (as in Q,uestton 2.) make a first suppositioa 
for A, in order to find the proper value of i/. Thenilie 

= le A^^gimir 



?fc [ 



/Gi'A'eH /Ge‘A*J\* 
i + V if*Ngf/ +i«i*Nyrf/’ 



If this* 



V u^^^d^W^gdr 7 ' 

Jue shall differ considerably from the one which we «• 
sunied in order to begin the computation, make use of 
It for obtaining a new value of rf, and repeat the open* 
tion. We shall rarely be obliged to perform a third 
operation. 

The following is of frequent use ; 

Q,ttestwn 5. Given the dimensions and the slope, with 
the velocity and discharge of a river in its ordin^ 
state, required the area or section of the sluice whicli 
will raise the waters to a certain height, still allowing 
the Same quantity of water to pass through ? Such u 

operation may render the rivers navigable for small craft 

or rafts above the sluice. 

The problem is reduced to the determination of thi 
size of orifice which will discharge this water wilhaw* 
locity competent to the height to which the river is !• 

be raised > only we must take into consideration the v^ 

locity of the water above the sluice, considering it JJ® 
produced by a fall which makes a part of the heigh 
productive of the whole velocity at the sluice. Thft<* 
fore H, in our investigation, must consist of the heig 
to which we mean to raise the waters, and the height 
which will produce the velocity with which the watert 
approach the sluice : h, or the depth of the i* 
the ordinary depth of the river. Then (using the for- 
mer symbols) we have t b — ' 

(H — 



7g (H— ^) 

If the area of the rioice is known, and we ' 
learn the height. to which it will raise the river, w® 



> wonid 



„ 5. 

- Q - , for the expression of tb« 
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K ^ I Water above itf trdiaflry level. But from this we must 

Works, the height which would produce the velocity of 

’ the river ; so that if the sluice were as wide as the river, 
and were raised to the ordinary surface of the water, 
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, which expresses the height that produces the 



velocity under the sluice, must be equal to the depth of 
the river, and H— A will be =zo. 

The performance of aqueduct drains is a very import- 
ant thing, and merits our attention in this place. While 
the art of managing waters, and of conducting them so 
as to answer our demands, renders us very important 
service by embellishing our habitations, or promoting 
our commercial intercourse, the art of draining creates 
as it were new riches, fertilizing tracts of bog or marsh, 
which was not only useless, but hurtful by its unwhole- 
some exhalations, and converting them into rich pas- 
tures and gay meadows. A wild country, occupied by 
marshes which are inaccessible to herds or flocks, and 
serve only for the haunts of water-fowls, or the retreat 
of a few poor fishermen, when once it is freed from the 
waters in which it is drowned, opens its lap to receive 
the most precious seeds, is soon clothed in the richest 
garb, gives life and abundance to numerous herds, and 
never fails to become the delight of the industrious cul- 
tivator who has enfranchised it, and is attached to it by 
the labour which it cost him. lu return, it procured 
him abundance, and supplies him with the means of 
daily augmenting its fertility. No species of agricul- 
ture exhibits such long- continued and progressive im- 
provement. New families flock to the spot, and there 
multiply ; and there nature seems the more eager to re- 
pay their labours, in proportion as she has been obliged, 
against her will, to keep her treasures locked up for a 
longer time, chilled by the waters. The countries 
newly inhabited by the human race, as is a great part 
ef America, especially to the southward, are still co- 
vered to a great extent with marshes and fakes ^ and 
they would long remain in this condition, if population, 
daily making new advances, did not increase industry, 
by multiplying the cultivating hands, at the same time 
that it increases their wants. The Author of this beau- 
tiful world has at the beginning formed the great mas- 
ses of mountain, has scooped out the dales and sloping 
hills, has traced out the courses, and even formed the 
beds of the rivers : but be has left to man the care of 
making his place of abode, and the field which must 
feed him, dry and comfortable. For this task is not be- 
yond his powers, as the others are. Nay, by having 
this given to him in charge, he is richly repaid for bis 
labour by the very state in which he finds those coun- 
tries into which be penetrates for the first time. Being 
covered with lakes and forests, the juices of the soil are 
kept for him as it were in reserve. The air, the burn- 
ing beat of the sun, and the continual washing of rains, 
would have combined to expend and dissipate their ve- 
getative powers, had the fields been exposed in the same 
degree to their action as the inhabited and cultivatt^d 
countries, the mast fertile moulds of which are long 
since lodged in the bottom of the ocean. All this would 
have been completely lost through the whole extent of 
■South America, had it not been protected by the fo- 
rests which man must cut down, by the rank herbage 
which he must burn, and by the marsh and bog which 
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he must destroy by draining. Let not ungrateful man Wjitet- 
complain of this. It is bis duty to take on himself the works, 
task of opening up treasures, preserved on purpose for ^ 

him with so much judgment and care. If he has dis- 
cernment and sensibility, he will even thank the Author' 
of all good, who has thus husbanded them for his use. 

He will co-operate with his beneficent views, and will 
be careful not to proceed by wantonly snatching at pre- 
sent any partial good, and by picking out what is most 
easily got at, regardless of him who is to come after- 
wards to uncover and extract the remaining riches of 
the ground. A wise administration of such a country^ ^ 
will think it their duty to leave a just share of this inhe- 
ritance to their descendants, who are entitled to expect 
it as the last legatees. National plans of cultivation 
should be formed on this principle, that the steps taken 
hf the present cultivators for realizing part of the riche# 
of the infant country shall not obstruct the works which 
will afterwards be necessary for also obtaining the re- 
mainder. This is carefully attended to in Holland and 
in China. No man is allowed to conduct the drains,. by 
which he recovers a piece of marsh, in such a way as to 
render it much more difficult for a neighbour, or even 
for his own successor, to drain another piece, although 
it may at present be quite inaccessible. There remain 
in the middle of the most cultivated countries many 
marshes, which industry has not yet attempted to drain» 
and where the legislature has not been at pains to pre- 
vent many little abuses which have produced elevationo 
iu the beds of rivers, and rendered the complete drain- 
ing of some spots impossible. Administration should 
attend to such things, because their consequences are 
great. The sciences and arts, by wbith alone these 
difficult and costly jobs can be performed, should be pro- 
tected, encouraged, and cherished. It is only front 
science that we can obtain principles to direct these 
arts. The problem of draining canals is one of the 
most important, and yet has hardly ever occupied the 
attention of the hydraulic speculatist. We apprehend 
that M. Bunt’s theory will throw great light on it j 
and regret that the very limited condition of our pre- 
sent work will hardly afford room for a slight sketch of 
what may be done on the subject. We shall, however, 
attempt it by a general problem, which will involve 
most of the chief circumstances which occur in works 
of that kind. 

Quest, 6. Let the hollow ground A (fig. 2.) be in- 
undated by rains or springs, and have no outlet but the 
canal AB, by which it discharges its water into the 
neighbouring river BCDE, and that its surface is near- 
ly on a levol with that of the river at D. It can only 
drain when the river sinks in the droughts of summery 
and even if It could then drain completely, the putrid 
marsh would only be an infecting neighbour. It may 
be proposed to drain it by one or more canals } and it is 
required to determine their lengths and other dimen- 
sions, so as to produce the best effects ? 

It is evident that there are many circumstances to 
determine the choice, and many conditions to be attend- 
ed to. 

If the canals AC, AD, AG, are respectively equ^ • 

to the proportions BC, BD, BE, of the river, and have 
the same slopes, they will have the same discharge j but 
they are not for this reason equivalent. The long cg- 
nal AE may drain the marsh completely, while the short 
4 O 2 o»ie 
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and is the difference of height for the tnjl 

This quantity being divided hy y, give, th« nine 

r y ^ 1 



Therefore the equation for the canal be- 



Hence i?e decoct 







•D* (o>4-aA)andy= 
^ gq x^x ^ 3 — I)aj 
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^ g h* 



— D*(r+2ii) 



If we sobstitate 



these values in the equation yj?-f-a?y=o, and reduce 
it, T?e obtain finally, 
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one AC will only do it in mtrt; because the' diffqrete ^ ^ ^ ^ S‘ 
of level between A and C is but inconsiderabt Tls^ 
of A*r“^ M "?’■ “‘’Stract the opera. 

them, E being so much lower than C. Therefore the 
canal must be carried so far down the river, that no 
freshes there shall ever raise the watei-s in the caual so 
high as to reduce the slope in the upper part of it to 
such a level that the enrrent shall not be sufficient to 
S^ir^ i" the mai^h. 

solut admitting many 

a Zrt f’*’ ,<*'*'='>»rge may be accomplisbej 
tet r ‘•y “ >»“ 8 er and narrower, 

eolr ““ "'’‘“solution can be made, so ,s to ac- 
complish our purpose in the most economical manner 

ffiat 18, by means of the smallest equation. We shall 

giire the solution in the form of an example. 

raise??hrw T‘ ‘.'“"y Ptodnee of rains and springs 
raises the water if inch on an area of a square leaffuf 

Le the®r» *^“r‘i ’°°° '■‘“bo™* of water! 

Le of th^fr^l"^ tlie bason he three feet below the sur- 

th“ the slonrnf’M ® ■" "'“"r- Also, 

tsat the slope of the river is 2 inches in loo fathoms, or 

Ts^dth, ami that the canal is to be 6 feet deep. 

it muti'K"* , ’!®'"® ®"PP°s®^ "OO'-'.V parallel to the river. 

idZed rote be 

frWI K 1 ^ ^*'®**’ ®^*»erwise the bottom of the boff 

will be lower than the mouth of the canal ; and even 

give ft wlfute ,T ^».“‘ 0 ">s added to this will 

necessary to mat- fl*’ """jense breadth will be " ’ ” a ' tx 

On the other liaud.'if *^e sl'^pe^fVlie *c™nd^ ^=18,36 inches. Now putting these values is die 

equal to that of the river, an extravagant len/rrh^ exact formula for the velocity, we obtain the slope of 

necessary before it. admi^iSirriv ^Id 
obstacles may then intervene ® ^ fathoms. 

have a breadth of 13 feet as mav ^”1*^ ^ length of the canal in fathoms. As J 

by the general hydrLlic ’thTorTm^ ^ i«^bes fall in 100 fathoms, the whole fall 

7 «““ks.,r n.iiis~s 

i.rt'(6 £',f 'S'F ‘"•■1“’ “■I s Ik 

I e discharge in a second, and - the slope of thorns 5 and this multiplied by the section of the canal 

the river. We must make A y a minimum, or ~.nvpd. 

^y-j-ijx=zo, ' 

The g^eral formula gives the velocity 
g ( v^^— 0 ,1) 

o, i). This would 



N ,1^ /i» .t* 



- 3 4?=8 //. 



If we resolve this equation by making Ng=(296)*, or 
876 1 6 inches 5 k — 72, and D=5 18400, w 

obtain A=392 inches, or 32 feet 8 inches, and — , or 



As the 
is 

I 

» and that of the canal is 

100 joo 

these two must he 3 feet, which is the difference between 
the river and the entry of the canal. We have there* 

rz—o.62\ . ,. . Hence /= 26 o 4 



fore 






inches. 



V=: 



a/s— L;^ r+ 1,6* 



vv “** '®S*'''‘bmic term renders it very 
complira.^ We may make use of the simple S 

- > "’“•‘‘“g V«g nearly 2yi. This will be 

SuWupheate ratio of the slopes ^ ^ 

To introduce these data into the equation, recollect 
that V=: — » . ^ . 

hx recollect that 

tbe raual being supposed of nearly equal length wiih 
thp river, t will express tlie whole difference of height. 



moms 5 and this multiplied by the section 01 
gives 14177 cubic fathoms of earth to be , -i 

This may surely be done, in most cases, for eigM soi - 
lings each cubic fathom, which does not aroounttoWOO. 
a very moderate sura for completely draining ol 
square miles of country. . 

In order to judge of the importance of this pro e®> 
we have added two other canals, one longer an 
other shorter, having their widths and slopes so aoJ«s ^ 
as to ensure the same performance. 

Width. Velocity. Slope. LengtL Bxcorarion. 
Feet. Inches. 

2221 15547 

14'77 

15833 



42 14.28 twttf 

324 18.36 2604 

21 28.57 wtVt 73 ®^ ", . 

We have considered this important problem m 
most simple state. If the bason is far from the ’ 
that the drains are not nearly parallel to an 
fore have less slope attainable in their course, i • 
difficult.- Perhaps the best method is 
extreme cases and a middle one, and then a four h 
to that ejttreme which diflers least from the mi * 
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the qautlty of fxcavation. Tliis will point out on 
which side the mlairauni of excavation lie8,ai^ also the 
' law by which it diminishes and afterwards increases. 
Then draw a line, on which set oiF from one end the 
ieogths of the canals. At each length erect an or* 
dinate representing the excavation j and draw a regular 
nurve through the extremities of the ordinates. From 
that point of the curve which is nearest to the base line, 
draw another ordinate to the base. This will point out 
the best length of the canal with sufficient accuracy. The 
length will determine the slope, and this will give tlte 
width, by means of the general theorem. N, B. These 
draining canals must always come off from the bason with 
evasated entries. This will prevent the loss of much 
fall at the entry. 

Two canals may sometimes be necessary. In this case 
expe^e may frequently be saved, by makiag one canal 
flow into the other. This, however, must be at such a 
disUnce from the bason, that the swell produced in the 
offier by this addition may not I’each back to the imme- 
dia^ neighbourhood of the bason, otherwise it would 
impede the performance of both. For this purpose, re- 
course must be had to Problem III. in N° 104. of the 
article River, We must here observe, that in this re- 
spect canals differ exceedingly from rivers > rivers en- 
large their beds, so as always to convey every increase 
of waters} but a canal may he gorged through its 
whole length, and will then greatly diminish its dis- 
charge. In order that the lower extremity of a canal 
may convey the waters of an equal canal admitted into 
it, their junction must be so far from the bason that 
the swell occasioned by raising its waters nearly more 
(viz. in the subduplicate ratio of i to 2) may not reach 
back to the bason. 

This observation points out another method of econo- 
my. Instead of. one wide canal, we may make a narrower 
one of the whole length, and another narrow one reach- 
ing part of the way, and communicating with the long 
canal at a proper distance from the bason. But the 
lower extremity will now be too shallow to convey the 
waters of both. Therefore raise its banks by using the 
earth taken from its bed, which must at any rate be dis- 
posed of. Thus the waters will be conveyed, and the 
expence, even of the lower part of the long canal, will 
scarcely be Increased. 

These observations must suffice for an account of the 
management of open canals; and we proceed to the con- 
sideration of the conduct of water in pipes. 

This is much more simple and regular, and the ge- 
neral theorem requires very trifling modifications for 
adapting it to the cases or questions that occur In the 
practice of the civil engineer. Pipes are always made 
round, and therefore d is always ^tli of the diameter. 
The velocity of water In a pipe which is in train. Is 

_X7 _ 307 (V 0,1) ^ _ 

~ ~ -o. 3 (v/rf-o,) or = Wd 
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the velocity in inches or feet. 



H— 



V' 



2G, which must be put into the general formula. 






V* 



V» 



which is the same with 



^ : V* = H ; V% and V» is = 



V* H 



H 

=: 2G /t -f- n* 
2 G 



h + 



V* • 2GH 



2 G, 
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The chief questions are the following : 

Q,uest, I. Given the height H of the reservoir above 
the place of delivery, and the diameter and length of 
the pipe, to find the quantity of water discharged in a 
second. 



If the pipe has any bendings, they must be calculated 
for in the manner mentioned in the article River, N° 
loi ; and the head of water necessary for overcoming 

this ailditional resistance being called the last pro- 
portion must be changed for 

Quest, 2. Given the height of the reservoir, the 
length of the pipe, and the quantity of water which is 
to. be drawn off in a second ; to find tlie diameter of the 
pipe which will draw it off 

LetJbe considered as =r |th of the diameter, and let 
1 : c represent the ratio of the diameter of a circle to Its 
circumference. The section of the pipe is 4 c d\ Let 

the quantity of water per second be Q ; then is 

I 1 . 4 cd* 

the mean velocity. Divide the length of the pipe by 

the lu ight of the reservoir above the place of delivery 
diminished by a very small quantity, and call the quo- 
tient S. Consider this as the slope of the conduit ; the 
general formula now becomes 
Q _ 307(W— o.i) , , . 

or 

4cd^- 



66 r 



Let L be the length, and h the fall which would pro- 'Wuier- 
duce the velocity with which the water enters the pipe, works.' 

and actually flows in it, after overcoming all obstruc- ’ ^ 

^*°”v*^'^*^** “ay be expressed in terras of the velocity 

^y Cl denoting the acceleration of gravity, cor- 
responding to the manner of entry. When no methods 
are adopted for facilitating the entry of the water, by a 
belUhaped funnel or otherwise, 2 G may be assumed 
as 500 inches, or 42 feet, according as we measure 



The slope is — 



This would make it very complicated. We may simpli- 
fy ft by the consideration that the velocity is very small 
in comparison of that arising from the height H r 
consequently /i is very small. Also, in the same pipe, 
the resistances are nearly in the duplicate ratio of the ve- 
locities when these arc small, and when they differ little 

among themselves. Therefore make i taking 

h by guess, a very little less than H. Then compute 
the mean velocity v corresponding to these data, or take 

it fiom the table. If be =: H, we have found 

the mean velocity V = v. If not, make the following 
proportion : ^ 
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^cd* V'S ®>3 — o,i). We majr 

neglect the Iwt term in eve^r c..e of civil practice, ud 
jJ» the .mall quant.tyo.i. Thisgivcs the' ve^tiWle 

Q -to? Jd 

t. 

trom which we readily deduce 

4«X307| 3858 

Ibis process gives the diameier somewhat too small. 

But "e easily rectify this error by compucing the quan- 

from the quantity proposed. Then observing, by this 
equation, hat two pipes having the same ifigth and 
the same slope give quantities of water, of which the 
^uares are nearl; a* the fifth powem of the dUmeter! 

".tr.iJLiirr.'s.'" ““ *“ '» 

t>e observed that the height assumed for deter- 

fry^mfret* questions will seldom dif- 

the ?" '"t ®r i*'® ’'hole height of 

the reaervoir above the place of deliverv - fnr T j •? 

of a few hundred feet long, the velocity seldom eTcee'ds 

iwbes? '■*’“*"* ""'y ‘ head of three 

^ no iotonvenience worth minding resulu from 

kcrs are most tempted to fail !•.» 1, . "I®""- 

too small, because large col, a^; "'^’h.ngthe cocks 

cause a simple contraction ol* fk* i j ^ 
throwing away of many hundr».4l 
which yields no more water tlian****""*^* 
small cock. through the 



jix. TV Dcn mere is air in tne pipe, u comes vu» — 
hole A, and occupies the discharger, and then ewaprt 
through the hole F. The water follows, and, rising ® 
the discharger, lifts up the hollow cylinder G, cansing 
the leather H to apply itself to the plate CD, and shnt 
the hole. 1'hus the air is discharged without the small- 
est loss of water. 

It is of the most material consequence that there be 
no contraction in any part of a conduit. This is en* 
dent 5 but it is also prudent to avoid all unnecessaiy en- 
largements. For when the conduit is full of water 
moving along it, the velocity in evei^ section is lnve^s^ 
ly proportional to the area of the section; it is there nt* 
diminished wherever the pipe is enlarged j 



small cock. 

The chief obstructions arise fmm j • • « again be increased where the pipe contracts, 

sand or niud in the lower parts of Dines of not be without expending force in the accelcrnt'®^ 

tion of air in the ut»id.r P ? collec- This consumes part of the impelling power, wheihtf 

The this be a head of water, or the force of an engine. 

what is said on this subject in the article PuMPS. *'* ^ 
&c. Nothing is gained by any enlargement j ^ 

contr.'iclinn. Kv an aimmentation of 'eloc* ;» 



tion of air in the uddcp Lv r i^'P®”’ 
velocity being alway^s^verv mL”*^ bendings. , 
heavy matters are unavoiLble^* IV ^®P«»'‘ion8 of 
therefore be taken to have th;„ “ 

4 Tf ’ ri:*’ *"‘7 •>> p'oper fiitr:uo„'r: r *' 



'"S’ It’ entry by proper filtration'^anm"' *'*'”*^*' eontroction, by irquiriiig an augmentation of velwi'J 
10 be cleansing plugs at the lower pm-,’, a *■”1*'"^ * P»rt ol the impelling force precbelr'?””'" 

rather a ve.-v l:..u .... . "®'P""« of the beodiiigs, ,|,e iveight of a coinmn of water whose base i» 



or rather a vei-y liftle wav^h^v ’’"“‘•'“Ke, 

•ure opened, the^ater !«?e, ‘'•®’® 

harries the depositions with it ^ velocity, and 



weight of a column of water whose base is "J" 
tracted pattsage, and whose height is the w ^ 
would produce a velocity equal to this aogfflc^ ® 
This point seems to have been quite overlook y 
gineers of the first eminence, and has in many ms * 



chokes the pipea by lodging in their naMr pitli. Hi 1 
M soiMtimes taken in along with the rrateratlbeB. 

y'l" “ "w ibeueS-i 

lace. This shonld be carefnlly avoided, and it enbu 
trouble to do so. If (be entry of the pipe ii tvofeel 
under the surface, no air can over get is. FloibsM 
be placed above the entriee, having lids lnngin.|fn 
them, which will shut the pipe hefon the iritei nu 
too low. 

But air is also disengaged from spring-waterhriDere< 
ly passing along the pipe. When pipes are sopplid b; 
an engine, air is very often drawn in by the pump is a 
disengaged state. It is also disengaged from its state rf 
chemical union, when the pumps have a saction-pipeof 
10 or 12 feet, which is very counnou. In wbatew 
way it is introduced, it collects in ail the opperputof 
bendings, and chokes the passage, so that sometimes not 
a drop of water is delivered. Our cocks should be 
placed there, which should be opened frequently by' 
persons^ who have this in charge. Desaguliers desciibei 
a contrivance to be placed on all such eminences, sbich 
does^ this of itself. It is a pipe with a cock, tennioat- 
ing in a small cistern. The key of the cock has abol- 
low ball of copper at the end of a lever. When then 
18 no air in the main pipe, water comes ont by thisdii* 
charger, fills the cistern, raises the ball, and tbossboB 
the cock. Bnt when the bend of the main coDtains 
nir, it rises into the cistern, and occupies the upperpait 
of it* Thus the Boating ball falls down, the cock opeos 
and lets out the air, and the cistern again filling wkh 
water, the hall rises, and the cock is again shot. 

A very neat contrivance for this purpose was ioval- 
cd by the late Professor Bussel of Edinburgh. The cy- 
lindrical pipe BCDE (fig. 3.), at the upper end ofarjj.^ 
bendin|r of the main, is screwed on, the upper end of 
which 18 a flat plate perforated with a small bole F. 

This pipe contains a hollow copper cylinder G, to tbe 
upper part of which is fastened a piece of soft leitber 
H. When there is air in the pipe, it comes out by tbc 
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gre^itly diminished tlie performance of tlieir best works. 
It is no less detrimental in open canals ; because at 
every contraction a small fall is required for restoring 
the velocity lost in the enlargement of the canal, by 
which the general slope and velocity are diminished. 
Another point which must be attended to in the con- 
ducting of water is, that the motion should not be sub- 
sultory, but continuous. When the water is to be driven 
along a main by the strokes of a reciprocating engine, 
ft should be forced into an air-box, the spring of which 
may preserve it In motion along the whole subsequent 
main. If the water is brought t6 rest at every succes- 
sive stroke of tbe piston, the whole mass must again be 
put in motion through the whole length of tbe main. 
This requires the same useless expenditure of power as 
to communicate this motion to as much dead matter •, 
and this is over and above tbe force which may be ne- 
cessary for raising tbe water to a certain height ; which 
is the only circumstance that enters into the calculation 
of the power of the pump-engine. 

An air-box removes this imperfection, because it 
keeps up the motion during tbe returning stroke of the 
piston. The compression of tbe air by the active stroke 
of the piston must be such as to continue the impulse in 
opposition to the contrary pressure of the water (if it is 
to be raised to some height), and in opposition to the 
friction or other resistances which arise from tbe motion 
that tbe water really acquires. Indeed a very consider- 
able force is employed here also in changing the motion 
•f tbe water, which is forced out of the capacious air- 
box into tbe narrow pipe ; and when this change of mo- 
tion is not judiciously managed, tbe expenditure of 
power may be as great as if all were brought to rest 
and again put in motion. It may even be greaterv 
by causing the water to move in tbe opposite direction 
to its former motion. Of such consequence is it to have 
all these circumstances scientifically considered. It la- 
in such particulars, unheeded by the- ordinary herd of- 
engineers or pump-makers, that the superiority of an. 
intelligent practitioner is to be seen. 

Another material point in tbe conduct of water in; 
pipes is tbe distribution of it to the different persons 
who have occasion for it. This is rarely done from the 
rising main. It is usual to send the whole into a cistern, 
from which it Is afterwards conducted to difierent places 
in separate pipes. Till tbe discovery of tbe general 
theorem by the chevalier Buat, this has been done with 
great inaccuracy. Engineers think that the different 
purchasers from water-works receive in proportion to 
their respective bargains wbei> they give them pipes 
whose areas are propoitioaal to these payments. Bat* 
we now see, -that when these pipes are of any consider- 
able length, the waters of a larger pipe run with a. 
greater velocity than those of a smaller pipe having the 
same slope. A pipe of two inches diameter will give 
much more water than four pipes of one inch diameter^ 
it will give as much as five and a half such pipes, or 
more y ^cause the squares of the discharges are very 
tiearly as tbe fifth powers of the diameters. This point- 
ought tlierefore to be carefully considered in tbe bar- 
gains made with tbe proprietors of water works, and* 
the payments made in this proportion. Perhaps tbe 
most unexceptionable method wuuld be to make a dou- 
ble distribution. Let the water be first let off in its. 
groper proportions into a secQnd.6eries of small cisterns, ^ 



and let each have a pipe which will convey the whole 
water that is discharged into it. The first distribution 
may be made entirely by pipes of one Inch in diame- 
ter ; this would leave nothing to the calculation of the 
dbtributor, for every man would pay in proportion to 
the number of such pipes which run into his own cis- 
tern. 

In many cases, however, water is distributed by pipes 
derived from a main. And here another circumstance 
comes into action. When. water is passing along a pipe, , 
its pressure on the sides of the pipe is diminished by its • 
velocity ^ and if a pipe is now derived from it, the . 
quantity drawn off is also diminished in tbe subdupH- 
cate ratio of the pressures. If tbe pressure is reduced- 
to one-fourth, one-ninth, one-sixteenth, &c. tbe dis- 
charge from the lateral pipe is reduced to one- hah, one- 
third, one-fourth, &c. 

It is therefore of great importance to determine, what 
this diminution of pressure is which arises from the mo- - 
tion along the main. 

It is plain, that if tbe water suffered no resistance in ^ 
the main, its velocity would be that with which it en- 
tered, and it would pass along witiiout exerting any. 
pressure. If the pipe were shut at the end, tbe pressure- 
on the sides would be the full pressure of the bead of 
water. If the bead of water remain the same, and the 
end of the tube be contracted, but not stopped entirely,., 
the velocity in tbe pipe is diminished. If we would- 
have tbe velocitvtin the pipe with this contracted n«outh 
augmented to what, il was before tbe contraction was 
made, we must employ tbe pressure of a piston, or of a* 
head of water. This is propagated through the fluid,, 
and thus a pressure is immediately excited on the sides 
of the pipe. New obstructions of any kind, arising 
from friction or an^ other cause, produce a diminution 
of velocity in the pipe. But trhen the natural velocitj. 
is checked, tbe particles react on what obstructs tbeir 
motion ) and this action is uniformly propagated through 
a pertect fluid in every direction. The resistance there- 
fore which we tbu.s ascribe to friction, produces the 
same lateral pressure, which a contraction of tbe ori- 
fice, which equally diminishes the velocity- in the pipe, 
would do. Indeed this is demonstrable from any di- 
stinct notions that we can form of these obstructions. 
They proceed from the want of pf^rfect smoothness,, 
which obliges the particles next the sides to move in. 
undulated lines. This excites transverse forces in the-, 
same manner as any con<«trained curvilineal motion. A. 
particle in its undulated path tends to escape from it, 
and acts on the lateral particles in the same manm r that 
it would *do if moving singly in a capillary tube having, 
the same undulations-; .it would press on the concave! 
side of every such undulation. Thus a pressure Is ex- 
erted among.tlie. particles, which is- propagated to the. 
sides of the pipe;, or the diminution of velocity may, 
arise from a viscidity or want of perfect fluidity. This 
obliges tbe particle immediately pres-^ed to drag along, 
with it another particle which Is withheld- by atibe-- 
sum to the sides. This requires additional pr<essure • 
from a piston, or an additional bead of water ; and. 
this pressure also is propagated to the sides of the 
pipe. 

Hence it should follow^ that the pressure which water 
in motion exerts on the sides of its conduit is equal to 
that which is competent to tbe head of water which'^ 

impels. > 
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of water whose length also is *. 1 „ |Jtj ,aB... tt 
tHe^B^ ’ “lania AB, which impels the water l.l. * 
and A mlv"“^ c^rannicate a certain «elocil,i-r. 

the actual velocity. We have therefo«r= 

In the ptM HIKL, the pressure at the point I a 

i^hI'^PK.^ ^ *"'* ''’® 

And in^the pipe DEFG, the pressure on E isriJ 
EM } and the pressure at F is 

We must carefolly distinguish this pressure on any 
sq uare i nch of the pipe from the ohstruction or resistance 
w lieu tliftt inch actilftily exerts, and which is part of lie 
cause oi this pressure. The prepare is (by the laws of 
ydrostatics) the same with that exerted on the water 
^ a square inch of the piston or forcing bead of water.' 

I bi.s must balance tlie united obstructions of the whole 
pijfre, in as far as they are not baJanced by the relatire 
weight ^the water in an enclosed pipe. Whatever be 
the molination of a pipe, and the velocity of the water 
in It, there is a certain part of this resistance which nay 
not be balanced by the temlency which the water has 
to slide along it, provided the pipe be long enough; or 
if the pipe is too short, the tendency down the pipe nay 
more than balance ail tbe resistances that obtain below. 

In tire first case, this overplus must be balanced by ao 
additional head of water; and in the lattercase tbe pipe 
18 not in train, and tbe water will accelerate. There ia 
something in tbe mechanism of tliese motions whiiA 
makes a certain length of pipe necessary for bringing it 
into train a certain portion of tire surface which acts 
in concert in obstructing the motion. We do not com- 
pletely understand this circumstance, hot we can form 
a pretty distinct notion of its mode of acting. Tbe film 
of water contiguous to the pipe is withheld by tbe ob- 
.struction, but glides along; tbe film immediately with- 
in this is withheld by the outer film, but glides fhroogh 
it ; and thus all tbe concentric films glide within iboie 
around them, somewhat like the sliding tubes of a spy- 
glass, when we diaiv it oot by taking boM of the end 
of the innermost. Thus the second film pasaes beyond 
the first or outermost, and becomes tbe outermost, ai»d 
rubs along tbe tube. Tlw third does the «n>e in iw 
turn ; and thus the central filaments come at last to tw 

outside, and all sustain theirgreatest possible obstruction. 

When this is accomplished, the pipe is in train. This 
requires a certain length, which we cannot delerinw 
by theory. We see, however, that pipes of greatw 
meter must require a greater length, and this in * ^ 
portion which is probably that of the number of n 7 
nrente, or the square of the diameter. Boat found thtf 
supposition agree well enough with his experiments- A 
pipe of one inch in diameter sustained no chai^oi v^ 
locity by gradually shortening it tillbeTediicedit tosii 
feet, and then it discharged a little more water. A fP^ 
of two incites diameter gave a sensible augmentation 0 
velocity when shortened to 25 feet. He theref^ ^ 
that the square of the diameter in iiwbei, rooHiplic y 
72, will express (in inches) the length necesBarjr 
pntting any- pipe in train* . . 

The resistance exertefb by a square inch of 
makes- but a small part of the pressure 



Digitized by 



Googl, 




ci, 

■hil 

^iJi 

rjn 
itmi 
5 il 
'<11 

jti 

t'l 

j 3!0 

D[l 

?:• 

llBt 

l» 

3* 

rsi 

si 



rtf 

i« 

If 

\i 

J 

pi 

f 

I 



WATER - WOEKS. 6 



Water- resistances occasion to be exerted there before they can 

be overcome. The resistance may be represented by 

Mrhen d is the hydraulic depth (one-fourth of the dia- 
meter), and s the length of a column whose vertical 
height is one inch, and it is the relative weight of a 
column of water whose base is a square inch, and height 
is d. For the resistance of any length s of pipe which 
is in train, is equal to the tendency of the water to slide 
down (being balanced by it) j that is, is equal to the 

weight of ibis column multiplied by The magni- 



tude of this column is had by multiplying its length by 
its section. The section is the product of the border h 
or circumference, multiplied by the mean depth rf, or it 
is i d. This multiplied by the length, \%bds; and this 

multiplied by the slope jis b d, the relative weight of 



the column whose length is s. The relative weight of 

one inch is therefore — j and this is in equilibrio with 

the resistance of a ring of the pipe one inch broad. 
This, when unfolded, is a parallelogram b inches in 

length. One inch of this therefore is — , the relative 



weight of a column of water having d for Its height and 
a square inch for its base. Suppose the pipe four inches 
in diameter, and the slope == 253, the resistance is one 
grain j for an inch of water weighs 253 grains. 

This knowledge of the pressure of water in motion is 
of great importance. In the management of rivers and 
canals it instructs us concerning the damages which they 
produce in their beds by tearing up the soil ; it Informs 
us of the strength which we must give to the banks: 
but It is of more consequence in the management of close 
conduits. By this we must regulate the strength of our 
pipes ^ by this also we must ascertain the quantities of 
water which may be drawn off by lateral branches from 
any main conduit. 

"With respect to the first of these objects, where se- 
curity Is our sole concern, it is proper to consider the 
pressure in the most unfavourable circumstances, viz. 
when the end of the main is shut. This case is not 
unfrequent. Nay, when the water is in motion, its ve- 
locity In a conduit seldom exceeds a very few feet in a 
second. Eiglit feet per second rcqulrt;s only one foot 
of water to produce it. We should therefore estimate 
the strain 011 all conduits by tbe whole height of the re- 
servoir. 

In order to adjust the strength of a pipe to the strain, 
we may conceive it as consisting of two half cylinders 
of Insuperable strength, joined along the two seams, 
where the strength is the same with the ordinary 
strength of the materials of which It is made. The in- 
side pressure tends to hurst the pipe by tearing open 
these seams; and each of these two seams is equal to the 
Weight of a column of water \yhose height is the depth 
of the «eam below the surface of the reservoir, and 
whose liase is an inch broad and a diameter of the pipe 
in length. This follows from the common principles of 
hydrostatics. 

Suppose the pipe to be of lead, one foot in diameter 
and 100 feet under the surface of the reservoir. Water 
VoL. XX. Part II. 



weighs 62 t pounds per foot. The base of our column M'ater- 
is therefore -rvlh of a foot, and the tendency to burst 

the pipe is too X 62^ X T^lh=^ 44 °, = 521 pounds’ « — 

nearly. Therefore an inch of one seam Is strained by 
2607 pounds. A rod of lead one inch square is pulled 
asunder by 860 pounds, (see Strength of Materials, 

N* 40.). Therefore if the thickness of the seam is 
inches, or one-third of an inch, it will just with- 
stand this strain. But we must make it much stronger 
than this, especially if the pipe leads from an engine 
which sends the water along it by starts. Belidor and 
Desaguliers have given tables of the thickness and 
weights of pipes which experience has found su^cient 
for the different materials and depths. Desaguliers says, 
that a leaden pipe of three-fourths of an inch in thick- 
ness is strong enough for a height of 140 feet and dia- 
meter of seven inches. From this we may calculate all 
others. Belidor says, that a leaden pipe 12 inches dia- 
meter and 60 feet deep should be half an inch thick: 
but these things will be more properly computed by 
means of the list given in N° 40 of the article Strength 
(f Materials, 

The application which we are most anxious to make 
of the knowledge of the pressure of moving waters is 
the derivation from a main conduit by lateral branches. 

This occurs very frequently in the distribution of wa- 
ters among the inhabitants of towns ; and it is so im- 
perfectly understood by the greatest part of those who 
take the name of engineers, that individuals have nose- 
curity that they shall get even one half of the water 
they bargain and pay for; yet this ma^ be as accurate- 
ly ascertained as any other problem in hydraulics by 
means of our general theorem. The case therefore 
merits our particular attention. 

It appears to be determined already, when we have 
ascertained the pressures by which the water is impelled 
into these lateral pipes, especially after we have said 
that the experiments of Bossut on the actual discharges 
from a lateral pipe fully confirm the theoretical doctrine. 

But much remains to be considered. We have seen that 
there is a vast difference between the discharge made 
through a hole, or even through a short pipe, and tbe 
discharge from the far end of a pipe derived from a 
main conduit. And even when this has been ascer- 
tained by our new theory, the discharge thus modified 
will be found considerably different from the real state 
of things : For when water is flowing along a main 
with a known velocity, and therefore exerting a known 
pressure on tbe circle which wc propose for the entry of 
a branch, if we insert a branch there water will gn along 
it: but this will generally make a considerable, change 
in the motion along the main, and therefore in the pres- 
sure which is to expel the water. It also makes a con- 
siderable change in the whole qu:antity which passes 
along the antemr part of the main, and a still greater 
change on what moves along that part of it which lies 
beyond the branch : it therefore affects the quantity ne- 
cessary for the whole supply, the force that is required 
for propelling it, and the quantity delivered by other 
branches. This part therefore of the management of 
water in conduits is of considerable importance and in- 
tricacy. Wc can propose in this place .nothing more 
than a solution of such leading questions as involve the 
chief circumstances, recommending to our readers the 
perusal of original works on this subject. M. Bossut's 
f 4 P experiments 
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« fifndamenta principle. The hole throngh which 

fron ,h" were made was but a®few feet 

from the reservoir. The pipe was successively lenrt'i- 
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IS the head necessary for the main nilli , „ 

may institute this proportion, y : . 

and tliis 4 th term will express thebead prodncini-lLelii. 
city in the mam beyond the branch (as H-y alia U 
done in a mam without a branch). This v/ocitj bi,»| 

the branch will 

at the end will be A If,. ,b|,„ 

add the discharge of the branch, the sum will be tie 
whole discharge, and therefore the whole supply. There- 

fore we have the followingequation, A 4./1ZJ 
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lue of a: being substituted in the equation ofthedischiiy 

> of the branch, which was=Dy^, will give the b 

charges required, and they will differ so much ibenwn 
from the discharges calculated according to the simple 
theory, as the velocity in the main is greater. By tie 
simple theory, we mean the supposition that the lateral 
mscharges are such as would be produced by the heail 
H — where H is the height of the reservoir, and ^ 
the head due to the actual velocity in the main. 

And thus it appears that the proportion of thedii- 
charge by a lateral pipe from a main that is shut at lie 
fjir end, and the discharge from a main that is open, 
depends not only on the pressures, but also on the size 
of the lateral pipe, and its distance from the reservoir. 
When it is large, it greatly'alters the train of the main, 
under the same head, by altering the discharge at iti 
extremity, and the velocity in it beyond the hranchj 
and if it he near the re.servoir, it greatly alters the train, 

because the diminished velocity takes place through a 
greater extent, and there is a greater diminution of tie 

resistances. 

When the branch is taken off .at a considerable dis- 
tance from the reservoir, the problem becomes more 
complicated, and the head x is resolved into two parts; 
one of which balances the resistance in (he first part of 
the main, and the other halance.s the resistances beyond 
the lateral pipe, with a velocity diminished by thi 
discharge from the branch. — A branch at the end of 
the main orodiicp.q vprv linlp rhamrp. in the train of the 



I rum me orancii.— orancu 
the main produces very little change in ( 
pipe. 

V\hen the lateral discharge is great, the train n 
be so altered, that the remaining part of the main v 
not run full, and then the branch will not yield thesa 
quantity. The velocity in a very long horizontal to 
‘ ” ■ ■ '* ter and grf 

will just ^ 
field n 



ine velocity in a very long 
niay be So small (by a small head of water and 
obstructions in a very long tube) that it will jm 
full. An orifice made in its upper side will yie*‘ 
thingj and yet a small tube inserted into it will cai 
column almost as high as the reservoir. So that 
cannot judge in all cases of the pressures by the 
charges, and vice versa. 
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WATER 

Water- If there be an inclined tube, having a head greater 
works, than what is competent to the velocity, we may bring 
* it into train by an opening on its upper side near the 
reservoir. This will yield some water, and the velocity 
. will diminish in the tube till it is in train. If we should 

^ now enlarge the hole, it will yield no more water than 

before. 

And thus we have pointed out the chief circumstances 
which affect these lateral discharges. The discharges 
^ are afterwards modified by the conduits in which they 

are conveyed to their places of destination. These be- 
ing generally of small dimensions, for the sake of eco- 
nomy, the velocity is much diminished. But, at the 
, • same time, it approaches nearer to that which the same 

' conduit would bring directly from the reservoir, because 

j. its small velocity w’ill produce a less change in the train 

of the main conduit. 

We should now treat of jets of water, which still 
make an ornament in the magnificent pleasure grounds 
~ of the wealthy. Some of these are indeed grand ob- 

jects, such as the two at Peterhoff in Russia, w'hicli spout 
about 6o feet high a column of nine inches diameter, 
which falls again, and shakes the ground with its blow. 
£vcn a spout of aq inch or two inches diameter, lancing 
to the height of 150 feet, is a gay object, and greatly 
, enlivens a pleasure ground*, especially when the changes 

of a gentle breeze bend the jet to one side. But we 
have no room left for treating this subject, which is of 
some nicety j and must conclude this article with a very 
short account of the management of water as an active 
^ power for impelling machinei^. 

II. Of Machinery driven by fra ter. 

This is a very comprehensive article, including almost 
* every possible species of mill. It is no less important, 

and it is therefore matter of regret, that wc cannot enter 
into the detail which it deserves. The mere description 
of the immense variety of mills which are in general use, 
would fill volumes, and a scientific description of their 
principles and maxims of construction would almost 
form a complete body of mechanical science. But this 
is far beyond the limits of a work like ours. Many of 
these machines have been already described under their 
proper names, or under the articles which give an ac- 
count of their manufactures; and for others we must re- 
fer our readers to the original works, where they are de- 
scribed in minute detail. The great academical collec- 
tion Des Arts ct Metiers, published in Paris in many 
folio volumes, contains a description of the peculiar ma- 
chinery of many mills ; and the volumes of the Ency- 
clopSdie Methodique, which particularly relate to the me- 
chanic arts, already contain many more. All that we 
can do in this place is, to consider the chief circum- 
stances that are common to all water-mills, and from 
which all must derive their efficacy. These circum- 
stances arc to be found in the manner of employing wa- 
ter as an acting power, and most of them are compre- 
hended in the construction of water-wheels. When we 
have explained the principles and the maxims of con- 
struction of a water-wheel, every reader conversant in 
mechanics knows, that the axis of this wheel may be 
employed to transmit the force impressed on it to any 
species of machinery. Therefore nothing subsequent to 
this can with propriety be considered as water-works. 
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Water-wheels are of two kinds, distinguished by the Water- 
manner in which water is made an impelling power, works, 
viz. by its weight, or by its impulse. This requires a ^ » 

very different form and manner of adaptatipn; and this 
forms an ostensible distinction, sufficiently obvious to 
give a name to each class. When water is made to act 
by its weight, it is delivered from the spout as high on 
the wheel as possible, that it may continue long to press 
it down ; but when it is made to strike the wheel, it is 
delivered as low as possible, that it may have previously 
acquired a great velocity. And thus the wheels are 
said to be overshot or undershot. 

Of Overshot Wheels, 

This is nothing but a frame of open buckets, so dis- 
posed round the rim of a wheel as to receive the water 
delivered from a spout ; so that one side of the wheel is 
loaded with water, while the other is empty. The con- 
sequence must be, that the loaded side must descend. 

By this motion the water runs out of the lower buckets, 
while the empty buckets of the rising side of the wheel 
come under the spout in their turn, and are filled with 
water. 

If it were possible to construct the buckets in such a 
manner as to remain completely filled with water till 
they come to the very bottom of the wheel, the pressure 
with which the water urges the wheel round its axis 
would be the same as if the extremity of the borizoutal 
radius were continually loaded with a quantity of water 
sufficient to fill a square pipe, whose section is equal to 
that of the bucket, and whose length is the diameter of 
the wheel. For let the buckets BD and F.F (fig. 5.) Fig. 5# 
be compared together, the arches DB and £F are equal. 

The mechanical energy of the water contained in the 
bucket £F, or the pressure with which its weight urges 
the wheel, is the same as if all this water were hung on 
that point T of the horizontal arm CF, where it is cut 
by the vertical or plumb-line BT. This is plain from 
the most elementary principles of mechanics. There- 
fore the effect of the bucket BD is to that of the bucket 
£F as CT to CF or CB, Draw the horizontal lines 
PB bb, QD dd. It is plain, that if BD is taken very 
small, so that it may be considered as a straight line, ' 

BD : BO=CB ; BP, and £F : b d=CY : CT, and 
£F xCT=A </xCF. Therefore if the prism of watei, 
whose vertical section is bb dd, were hung on at F, its 
force to urge the wheel round would be the same as that 
of the water lying in the bucket BD. The same may 
be said of every bucket ; and the effective pressure of 
the whole ring of water A y’HKFI, in its natural situa- 
tion, is the same with the pillar of water ah ha hung 
on at F. And the effect of any portion BF of this ring 
is the same with that of the corresponding portion b F fh 
of the vertical pillar. We do not take into account 
the small difference which arises from the depth B or Yf 
because we may suppose the circle described through 
the centre.s of gravity of the buckets. And in the far- 
ther prosecution of this subject, we shall take similat’ 
liberties, with the view of simplifying the subject, and 
saving time to the reader. 

But such a state of the wheel is impossible. The 
bucket at the very top of the wheel may be completely 
filled with water; but when it comes into the oblique 
position BD, a part of the water must run over the 
outer edge and the bucket will only retain the quan- 
4 P 4 tity 
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effect. “’*y ""8'’^ "««* tvitb good 

si “ra'L'T,; sitK'irir 'i ■‘• 
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ourselves with one or two «r !r ‘''«t«f<>re content 
intelligent reader win Zl rL T‘ The 

cumstances which concur in' **l *’’* ®''‘‘ 

feet (such as the facility witr w^ ^th^* "Itimate cf- 
eeived into the buckets the «l i ■ ’’“ter is re- 
during the prooress of the *i,'* ’’Inch it is to occupy 

:rc:a\et'ta.:s:e 75 ^^^^ 

very best possible. But al^ { demonstrated to be the 
the general reasons of nrefer '® *®"’® he will see 
he directed to circumstlncr, ! “ "* *“®"‘'®" 

TfKi ?in« ^ftar^ttLlL^'r^ ''*-”8 40 buckets. 

Circles QDS and PAR concentric 

is called the Shrouding *>uckets, 

arid QP is called till r;z"V *jT art,' 

circle FAR is called 

consists of boards n iiUrt » ^ wheel, and usually 

pass timber „ 7 cllitt, 

the Arms or radii. The nanir united with 

the form of the huckets LS 7?f’ ‘‘®‘®'-'»'ne 

or boards AB, BC Cli' i«t.‘ i three different planes 

dlfferentartlst . AVe "“"”<1 hy 

or Shoulder, the IZJZl ,, IT "*"’®<* “’® SfARi 
wrist, on account of a resembla'nce (P^bably for 
the human arm) ; bIs Z ’ aMl^.l? w' "'*®'® ‘o 
represents a small Mriinn r “’® ^'R- 7 - 

larger scale, that the proportioliVoTtl ®" “ 

nrore distinctly seen AC' il i ^ parts may be 
-de about ^tVrr; is 

incHned to AB that it would pass 
made to terminate in C, in sLh * ^ > but it is 

4 t|i« of GH or AT. Then CD^' FC is 

18 about ^th of IH f*. M so placed: that HD 

i. “ 5 ». rise ' 

' 4 - “® ‘•‘f «e waWr 
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which will fill the space FAB(: will ,1| |,,co,|,;^ 

that Ant. T’"- ‘‘ “."I' '°'"® ■“ 

that AD IS a horizontal line; and the llnerRmll^ 

thTburW “",,"''8'® ®f "®ar>y 3 ^' mtli the vertical, « 
the bucket will be 35“ from the perpendicular. Ifil* 
Ducket desrend so much lower tbatonehalf of tlievain ' 
runs out, the line AB will make an anrle of 2t“, «i 
^ "®*' '-’. '*‘th the vertical. Therefore the ali«!, 

niied to the. degree now mentioned will %» |« |« 
7'*/r*^r * ■^*1' ®f the diameter from the bottom, atd 

0/ tAe water will be dmharged from the lose,1 
Ducket, ahout^jlh of the diameter fartherdimn. Thee 
aituanons of the discharging bucket ate marked it T 
Lfc L * greater proportion of tlie but- 

Kets been filled with, water when they were under ibe 
spout, the discharge would have begun at a greater 
fieiglit from the bottom, and we should lose a gieater 
portion of the whole fall of water. Tlie loss bytbe 
present construction is less than y^th (supposing the wa- 
ter to he delivered into the wheel at the very top), and 
may be e.stimuted at about y^th j for the loss is the 
vewed sine of the angle which the radius of the bucket 
makes ivith the vertical. The versed sine of 35** is 
nearly ^th of the radius (being 0.18085), or,VI>®^ 
the diameter. ^ It is evident, that if only ^ of this wa- 
ter were supplied to each bucket as it passes the spit, 

It would have been retained for 10° more of a revo- 
lution, and the loss of fall would have been only about 
T^th. 

These observations serve to show, in general, that an 
advantage is gained by having the buckets socapacionsr 
that the quantity of water which ^ach can receive as if 
passes the spout may not nearly fill iu Tbismajbeac- 
complisbed by making them of a sufficient length, that 
is, by making the svheel sufficiently broad between the 
two shroudings. Rconomy is the only objection to thii 
practice, and it is generally very ill, placed. When (he 
work to he performed by the wheel is great, the aili* 
tion of power gained by a greater breadth will s®** 
compensate for the additional expence. 

The third pIane«CD Is not very frequent j and mill* 
Wrights generally content themselves with contiiioing 
the board all the way from the elbow B to the outer 
edge of the wheel at H j and AB is generally bo mof® 
than one-third of the depth AI. But CD is a very evi- 
dent improvement, causing the wheel to rftainavejy 
sensible addition to the water. Some indeed make thi* 
addition more considerable, by bringing BC more out- 
ward, so as to meet the rim of the wheel at H, for 
stance, and making HD coincide with the rim- Buttbi* 



wara, so as to meet the nm of the wheel 
stance, and making HD coincide with the nm- 
makes the entry of the water somewhat more difficult 
during the very short time that the opening orw* 
bucket passes the spout. To facilitate this as much H 
possible, the water shouid get a direction from the spub 
such as will send it into the buckets in the roost pf* 
feet manner. 'J'hi's may be obtained by delivering watef 
through an aperture- tjiat is divided by thin plates 0 
board or metal, placed in the proper positipn^ **j.'^* 
have represented in fig. 6. The form of bucket 
mehtiuoed, having the wrest concentric with the r®i,** 
unfavourable to the ready admission of thp waterj '’7®^ 
as an oblique wrest conducts the water which 
one bucket into the next below. ^ . 

1 be mechanical considerationof thj.8 subject. *Isc* 

'“i that a’dee^ shroudings u 
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-"'Wnter- bucket, is not a good method: it does not make the casions a great spluttering at the entry, Thismay be en> WaUtr 
/ ' works, buckets retain their water any longer j and it diminiehes tlrely prevented by making tJie spout considerably nar- work*. 

' tlie effective fall of water: for the water received at the rower than the wheel. This will leave room at the two ' ^ 



■ top of the wheel immediately falls to the bottom of the 

bucket, and thus shortens the fictitious pillar of water, 
which we showed to be the measure of the effective or 
useful pressure on the wheel : and this concurs with our 
former reasons for recommending as great a breadth of 
’-'•c tlie wheel, and length of buckets, as economical consi- 

derations will permit. 

V b A bucket wheel was some time ago executed by Mr 

Robert Burns, at the cotton mills of Houston, Rums, and 
A Co. at Cartside in Renfrewshire, of a construction en- 

tirely new, but founded on a good principle, which Is 
t. susceptible of great extension. It is repi’esented in fig.8. 

, The bucket consists of a start AB, an arm BC, and a 

, wrest CD, concentric with the rim. But the bucket is 
. also divided by a partition LM, concentric with the sole 

j, and rim, and so placed as to n^ke the inner and outer 

P . portions of nearly equal capacity. It is evident, with- 

out any farther reasoning about it, that this partition 
, will enable the bucket to retain its water much longer. 

When they are filled one-third, they retain the whole 
water at 1 8° from the bottom ; and they retain one half 
at 1 They do not admit the water quite so freely as 
‘ buckets of the common construction; but by means of 

^ the contrivance mentioned a little ago for the spout (aU 

so the invention of Mr Burn.s, and furnished with a rack- 
’ work, which raised or dep^ressed it as the supply of water 

varied, so as at all times to, employ the whole fall of 
^ the water), it is found, that- a siowTmoviog wheel al- 

'' I0W.S one-half of the water to get into the inner buckets, 

■y especially if the partition do not altogether reach the ra- 

dins drawn through the lip D of the outer bucket. 

This is a very great improvement of the bucket 
^ wheel ; and when the wheel is made of a liberal breadth^ 

so that the water may be very shallow in the buckets, it 
* seems to carry the performance as far as it can go. Mr 

Burns made the fir.st trial on a wheel of 24 feet d lame- 
nt ter ; and its performance is manifestly superior to that of 

the wheel which It replaced, and which a> very good 
one. It has also another valuable property : When, the 
* supply of water is very scanty, a proper adjustment of 

5 thp apparatus in the spout will direct almost the whole 

f of the water into the outer buckets; which, by placing 

f it at a greater di.<itance from«tlie axis, makes a very sen<r> 

^ .sibie addition to its mechanical energy, 

f We said that this principle is susceptible of consider* 

able extension ; and it is evident that two partitions will 
increase the effect, and' that it will increase with the 
number of partitions : so-tliat wheathe practice now be- 
gpn,.pf making water- wheels of iron, shall become ge- 
neral, and therefore very thin partitions are used, their 
number may be greatly increa;^ without any. inconve- 
nience : and it is obvious, that this series of partitions 
must greatly contribute to the stiffness and general firm- 
ness of the whole wheal. 

There frequently occurs a difficulty in the making- of 
bucket wheeLs, when the balf-tau^f mill-wrjght at- 
tempts- to retain the water a. lung time in. the, buckets.; 
The water gets into them .with a difficulty which he can- 
not account for, and spill.H-all about, even wheo .the buo 
keitetare not moving away from the spout* This. arises- 
from the air, which must find ita-wny oujt to admit tlia, 
wotOTy. butis-obstrocted by, tbuient^ng walfii, aj|4ocy: 



ends of the buckets for the escape of the air. This ob- 
struction is vastly greater than one would imagine ; for 
the water drags along with it a great quantity of air, 
as is evident in the ff'ater-biiast described by many au- 
thors^ 

There is. another and very serious obstruction to the 
motion of an overshot or bucketed wheel. When ikv 
moves in back water, it is not only resisted by the wa~ 
ter, when it moves more slowly than the wheels which, 
is very frequently the case, but it lifts a great deal in 
the rising buckets. In some particular states of back, 
water, the descending bucket fills itself completely with, 
water; and, in other cases, it contains a very consider- 
able quantity, and air of common density ; while in * 
some rarer cases it contains less water, with air in a con- 
densed state. In the first case, the rising bucket must> 
come up filled with water, whicJi it cannot drop till its 
mouth get out of the water. In the second case, part 
of the water goes out- before this ; but the air rarefies, 
and ihere&re there is still some water dragged or lilted- 
iip by the wbetl, by suction as it is usually called. In. 
the last case there is no such back load on the rising side: 
of the wheel, but (which is as detrimental to its perr 
formauce) the descending side is employed in .condens<^ 
ing air ; and aUbougU this ajr aids the ascent of tbe^iie^ - 
ing side, it does not aid it so much as it impedes the der 
scending side, being (by the form of the bucket),) nearer., 
to the vertical line drawn through the axis. . 

All this. may be completely prevented; by a few., hole a. 
made ill; the; start of each bucket. Air being at. least: 
890 times rarer than water, will escape through, a- hole. r 
almost 30 times faster with the same pressure.; Very mo-- 
derate bides will therefore suffice for this ppnpoee.: andr 
the small quantity of water wbicbi these holes discharge* 
during the descent of the buckets, produces. a Joss, wbich.i 
is altogetlier insignificant-- The waterrwbicb.. runs oat. 
of one runs into another, so that therejs only the loss o£.‘ 
one bucket. We have seen a wheel of only ,14 feet dik«- 
meter working in nearly three feet of back water.. It. 
laboured prodigiously, and brought up, a gpeat load of. 
water, which fell; from. it in abropttdaslies,., which, rent- 
dered the metiea very hobbling. When three* holes of 
an inch diameter were made in: each- bucket .( 1 2 feet, 
long), the wheel laboured no more, there was, no* more, 
plunging of water from its rising side,, and its .power onn 
the roaebinesry was increased more that one^ fourth. 

These practical. observations may contain, infbrmationut 
that is new-even to several, experienced mill-wciglits.; . 
To persons less informed they cannot ^il of being, uscn - 
fui. We now. proceed to consider tb^ action of.watvr 
thus lying in the buckets, of a wheel ; and t0rssc»rtala.. 
its energy as it naay be modified by difimot cicennK • 
stances of fall, velocity,, &c. 

With respect to variations la the fall,, thesn. can be^ 
little room for discussion. Since the active pressure is. v. 
nifeasured by the pillar of water reaching/rmarithehocif. 
zqntal. plane where it is. delivered on tbia,wbee4 -to tbis^: 
horizoqUL plape where itJs^spilled by thot wheels • it ir! 
evident that, it must be propprtionabtoi .tbiapdlar, and^ 
tl\Mefi>re we nuiS(t.deliverrit<aa higl;^ aadtXQtautit?a^og>.V 
aqpq^ble^ 

Xhi(i> nse.«... 

wheel ; 
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mediate cases, therefore rilr 

tins. » peirtake of the imperfection of 

“rh""' »f»« 

and is of itself an unmina ^ expensive, 

wheels of c8 feet diampi *nad. We have seen 

tremel)t ^yell . jjy* .1 however, which worked ex- 

tion, and extremelv ao^ tn^ ° construe- 

their weight. In Isl likHhis* wh®“ 'hape by 
■ng to lose any part of the Vrl ’ n® “'■* 

best form of a bucket whr> 1 ' stream, the 

Ilstead ofenlloltract ' r" ■"^"‘‘e«J chain p’mp. 

• tion, ABCDEA^fL „ s , P .P ‘Itc best construc- 
“Pright pipe CB, bf mels^oral"'*'" 'hrongh the 
upper wheel A, let the witer h/ -f r^‘”'“/?P''®‘' •'>« 

F, into the upper part of » ■ * % '''®''e<l from a spout 
;fown the plugs in the lower and* P**®* 

It with the full weight of the col "'"''■®"®r part of 
dead level of C. tIs weight will"*"’ *®?*P® *h® 

A without any defalcation®- an I *h® wheel 

f«l manner that any fall nV ^ ‘1"* >* the most power- 
Plied, and CKceeds ll mist ne ’7 s '“"I® ®P- 

though it excels all chains 0^^*^ "'’®”*'®‘ wheel. But i 
effect, it has all the other imnir?'" ®'?’®'"y in t 
machinery. Though the iZn ^"r T' “*'®hmd of | 
‘trength, it hw so much motfon 1 1 ^ i 

frequent repairs ; and when it ? i, ^bat it needs t 

the neighbourhood of A on thll^’j " 

comes down with a gjt’ cZb «"d all ii 

power by the immerfion of si many T® '* “ '®®® ®f " 

the water; for there can ni dnifri.”"!®'"**”’ ®' 
plugs were big enough and liil^ ^ e“‘ “■■“ ‘''® «' 

buoy and even draw u®p the pin® ;n"?he" n ’ “’®’' 

C. They must therefore diminish in M 

great nicety f^and autblrs” b ir'’®®' " “.-"““er of very Tn 
’’“r® entertained different' *P*®"*“tive and practi- gi, 
on the subject. Mr Belidor wh*^ ®PP®»‘te, opinions L 
Europe have long been acclst’ol J T engineers of loc 

rarod’®.'^^’ /"**“‘»me. that there is*l 1 7^'** ** ®“®'^'* the 
^ ted to that obtainable bv tfi« i ^f^tain velocity re- be 

3 *®‘"'«P®werofwa- may 



e the astl: t ."’®"“'*®‘.“rmg country like ours, wMcb ilnf™ 
ter of s, es filn ““.P®'''®"*^ •>f « more ikau c«p«. 

than livinl • fl '™P®'*."”c"‘s ®f I'eary taxes and lossrim 
it is Eoro®Dc f ®^^ v“ j “f "I"®'"®''!- ''l■■ol' it le«« •» 

ieh a' The „“'^T *1®” '®“''* ”® ^®"'’‘ »‘ misconceptiss h 

bile id .r ®.®®" f ®" “P'®“®red artist, must be wid«. 
the atUinl” ®"“ “"'"®®'' *”'* "® 

i®if r ""Iten any machine moves UDiformly, tbe accelmliDs 
orce or pressure actually exerted on tbe impelled psiit 
[* niachine is in equilibrio with all tbe resistaocK 

I VP ^ at the working point, with those aris- 

' ve, mg trom friction, and those that are excited in differcot 

en parts of the machine by their mutual actions. This is 
fu truth ; and though little attended toby 

I i- ^ *®®^banicians, is tbe foundation of ail practical 
y nowledge of machines. Therefore, when an overshot 
* wheel moves uniformly, with any velocity whatever^ the 
is acting with its whole weight: for gravity woald 
>P» accelerate its descent, if not completely balanced by 
•c some reaction 5 and in this balance gravity and there* 
Jc acting part of the machine exert equal and opposite pres- 
c sures, and thus produce the uniform motion of the ma* 
u chine. We are thus particular on this point, because 
ss we observe mechanicians of the first name employing 1 

0 mode of reasoning on the question now before os which 
•e is specious, and appears to prove tbe conclusion which 
^ they draw 3 but is nevertheless contrary to true iDccba* 

[*” meal principles. They assert, that tbe slower a heavy 
I- body is descending (suppose in a scale suspended from an 
t axis in peritrochea)^ the more does it press on the scale, 

and tbe more does it urge the machine round : and 
f therefore the slower an overshot wheel turns, the greater 
t is the force with which the water urges it round, and 

5 the more work will be done. It is very true that the 

1 machine is more forcibly impelled, and that more work 

^ is done j but this is not because a pound of water pre^ 

more strongly, but because there is more water pressing 
on the wheel 5 for the spout supplies at the same rate, 
and each bucket receives more water as it passes by it- 
. liCt us therefore examine this point by the oDqu^ 
stionable principles of mechanics. 

liCt the overshot W'heel A/H (fig. 5 ) receive thcRf 
water from a spout at the very top of the wheel ; and 
in order that the wheel may not be retarded by drag* 
ging into motion tbe water simply laid into the upper- 
most bucket at A, let it be received at B, with the ve- 
locity (directed in a tangent to tbe wheel) acquired by 
the head of water AP. This velocity, therefore, must 
he equal to that of the rim of the wheel. Let this w 
V, or Jet the wheel and the water move over v inebw 
in a .second. Xict the buckets be of such dimensioW» 
that all the water which each receives as it passes tw 
spout is retained till itcoities to the position B, where * 

18 discharged at once. It is plain that, in plaw oflW 

SCDarate nnanfiii- 7 ..a I /.I.... !n Aurk buckct. VV® 



— at once, it is plain mat, 10 

separate quantities of water lying in each buckeb ^ 
mayiBubstitute a continued ring of water, equal 1®*^ 
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snm, and uniformly distributed in the space BER^y^. 
This constitutes a ring of uniform thickness. Let the 
area of its cross section fi B and F /’be called a. We 
have already demonstrated, that the mechanical energy 
with which this water on the circumference of the wheel 
urges it round, is the same with what would be exerted 
by the pillar hrrh pressing on Fy or acting by the 
lever CK The weight of this pillar may be expressed 
by oX^^» or oxF^i if we call the radius CF of 
the wheel R, the momentum or mechanical energy of 
this weight will be represented by crxFSxR* 

Now, let us suppose that this wheel is employed to 
raise a weight W, which is suspended by a rope wound 
round the axis of the wheel. Let r be the radius of 
this axle. Then Wx^ i^J the momentum of the work. 
Let the iveiglit rise with the velocity u when the rim 
of the wheel turns with the velocity v, that is, let it rise 
u inches in a second. 

Since a perfect equilibrium obtains between the power 
and the work when the motion Is uniform, we must have 
W X X PS X P* But it is evident that R : r-zzv : «/. 
Therefore W X X X PS. 

Now the performance of the machine is undoubtedly 
measured by the weight and the height to which it is 
raised in a second, or by W X u. Therefore the ma- 
chine is in its best possible state when nX^’XPS is a 
maximum. But it is plain thatuxt’ is an invariable 
quantity ; for it is the cubic inches of water which the 
spout supplies in a second. If the wheel moves fast, 
little water lies In each bucket, and a is small. When 
t; is small, a is great, for the opposite reason \ but ay,v 
remains the same. Therefore we must make PS a maxi- 
mum, that is, we must deliver the water as high up as 
possible. But this diminishes AP, and this diminishes 
the velocity of the wheel : and as this has no limit, the 
proposition Is demonstrated \ and an overshot wheel does 
the more work as it moves slowest. 

Convincing as this discussion must be to any mecha- 
nician, we are anxious to impress the same maxim on 
the minds ef practical men, unaccustome»l to mathema- 
tical reasoning of any kind. We therefore beg indul- 
gence for adding a popular view of the question, which 
requires no such investigation. 

We may reason in this way : Suppose a wheel having 
30 buckets, and that six cubic feet of water are deliver- 
ed In a second on the top of a wheel, and discharged 
without any loss by the way at a certain height from 
the bottom of the wheel. Let this be the case, what- 
ever is the rate of the wheel’s motion j the buckets be- 
ing of a sufficient capacity to hold all the water which 
falls into them. Let this wheel be employed to raise a 
weight of any kind, suppose water in a chain of 30 
buckets, to the same height, and with the same velo- 
city. Suppose, farther, that when the load on the 
rising side of the machine is one half of that on the 
wheel, the wheel makes four turns in a minute, or one 
turn in 15 seconds. During this time 90 cubic feet of 
water have flowed into the 30 buckets, and each has 
received three cubic feet. Then each of the rising 
buckets contains l^-feetj and 45 cubic feet are deli- 
vered into the upper cistern during one turn of the 
wheel, and 180 cubic feet in one minute. 

Now, suppose the machine so loaded, by making the 
rising buckets more capacious, that it makes only two 
turns in a minute, or one turn in 30 seconds. Then. 



each descending bucket must contain six cubic feet of 
water. If each bucket of the rising side contained three 
cubic feet, the motion of the machine would be the 
same as before. This is a point which no mechanician 
will coiitiovert. , When two pounds are suspended to 
one end of a string which passes over the pulley, and 
one pound to the other end, the descent of the two 
pounds will he the same with that of a four pound 
weight, which is employed In the same manner to draw 
up two pounds. Our machine would therefore continue 
to make four turns in the minute, and would deliver 90 
cubic feet during each turn, and 360 in a minute. But, 
by supposition, it is making but two turns in a minute : 
this must proceed from a greater load than three cubic 
feet of water in each rising bucket. The machine 
must therefore be raising more than 90 feet of water du- 
ring one turn of the wheel, and more than 180 in the 
minute. 

Thus it appears, that if the machine be turning twice 
as slow as before, there is more than twice the former 
quantity in the rising buckets, and more will be raised 
ill a minute by the same expenditure of power. In 
like manner, if the machine go three times as slow, 
there must he more than three times the former quantity 
of water in the rising buckets, and more work will be 
done. 

But we may go farther, and assert, that the r^ve we 
retard the machine, by loading it with more work of a 
similar kind, the greater will be its performance. This 
does not immediately appear from the present discussion : 
But let us call the first quantity of water in the rising 
bucket A 5 the water raised by four turns in a minute 
will be 4 X 30 X A, =120 A. The quantity in this 
bucket, when the machine goes twice as slow, has been 
shown to be greater tlian 2 A (call it 2 A-f-.r) ; the 
water raised by two turns in a minute will be 2X30 
X 2A-f.»=ri 20 A-|-6 oa?. Now, let the machine go 
four times as slow, making but one turn in a minute, 
the rising bucket must now contain more than twice 
2A-|-.r, or more than 4 A-J-2;e; call it 4 A 2 -f-y. 
The work done by one turn in a minute will now be • 
30-1-4 A-f-2 j-|-y= 1 20 A-|-6o.v-|-3oy. 

By such an induction of the work, done with any 
rates of motion we choose, it is evident that the per- 
formance of the machine increases with every diminu- 
tion of its velocity that is produced by the mere addition 
of a similar load of work or that it does the more work 
the slower it goes. 

We have supposed the machine to be in its state of 
permanent uniform motion. If we consider It only in 
the beginning of its motion, the result is still more in 
favour of slow motion : For, at the first action of the 
moving power, the inertia of the machine itself con- 
sumes part of it, and it acquires its permanent speed by 
degrees j during which, the resistances arising from the 
work, friction, &c. increase, till they exactly balance 
the pressure of the water j and after this the machine 
accelerates no more. Now the greater the power and 
the resistance arising from the work arc, in proportion 
to the inertia of the machine, the sooner will all arrive 
at its state of permanent velocity. 

There is another circumstance which impairs the per- 
formance of an overshot wheel moving with a great ve- 
locity , viz. the effects of the centrifugal force on the 
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flax mill, which now drives a cotton mill of 4x3 
spindles^ with all its carding, roving, and dravio^aa. 
chincry, besides the lathes and other engiues of tie 
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For the time of falling along half of FC is to that of 
two eibrations of this pendulum, or to the lime of a re- 
volution of the wheel, as the radius of a circle is to iL 
circumference : and it is weH known th«"he time of 
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The above discussion only demonstrates in geuenllie 
advantage of slow motion ; hot does not point out h 
■ny degree the relation between the rate of motioa ad 
work pet formed, nor even the principles on wlicl 
It depends. Yet this is a subject fit for a matbemiticil 
investigation ; and we would prosecote it in thlsplact, 
if it were necessary for the improvement of prsctiol 
mechanics. But we have seen that there is not, inik 
nature of things, a maximum of performance atlitW 
to any particular rate of motion which should tberefae 
be preferred. For this reason we omit this disenssionof 
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the horizontal arm, as we did before when we supp^ 
the buckets completely filled; nor by a smaller cwtw* 
pillar, corresponding to a smaller but equal qoanlitjlj* 
ing in every bucket. Each different vclocilv pnts 1 
diflerent quantity of water into the bucket as it paJ«* 
the spout ; and this occasions a difference in the pb* 
where the discharge is begon and completed. This cir- 
cumstance is some obstacle to the advantages of verr 
slow motions, because it brings on the discharge ?oor.fr. 
All this may indeed be cxpres.sed by a simple equation 
of easy management ; but the whole process of the me- 
chanical discussion is both intricate and tedious, and the 
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valuable paper on tbi.s subject by Air Lambert, in ^ 
Memoirs of tbe Academy of Berlin for the year * 775 ' 
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of the abbe Bossut, the reader will get an - • 
can teach of tbe relation between the pressures oM ® 
power and work on the machine and the 
motion. The j>raclical reader may rest with conndenrt 
on the simple demonstration we have given, |haj • 
performance is improved by diminishing the vclocitT- 
All we have to do, therefore, is to load the macuijh 
and thus to diminish its speed, unless other physi« 
cumstances throw obstacles in the way : hut there a 
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crcisc by tbc changes of form occasioaed by the wearing 
of the machine — much greater irregularities arise from 
Uie subsultory motions of cranks, stampers, and other 
jKirts which move unequally or reciprocally. A ma- 
chine may be so loaded as just to be in equilibrio with 
its work, in the favourable position of its parts. When 
this changes into one less favourame, the machine ^ay 
Stop ; if not, it at least staggers, hobbles, or works un- 
equally. The rubbing parts bear long on each ether, 
with enormous pressures, and cut deep, and increase fric- 
tion. Such slow motions most tliereCore be avoided. 
A little more velocity enables the numbine to get over 
those increased resistances by its inertia, or the great 
quantity of motion inherent in it. Great machines pos- 
sess this advantage in a superior degree, and will there- 
fore work steadily with a smaller velocity. These 
circumstances are hardly susceptibie of matbemaUcal 
discussion, and our best reliance is on well-directed ex- 
perlenee. 

For this purpose, the reader will do well to peruse 
with care the excellent paper by Mr Smeaton in the 
Philosophical Transactions for 175^. This dissertation 
contains a numerous list of experiments, roost judici- 
ously contrived by him, and executed with the accu- 
racy and attention to the most important circumstances, 
which is to be observed in aU that gentleman’s perfor- 
mances. 

It is true, these experiments were made witli small 
models •, and we roust not, without great caution, trans- 
fer the results of such experiments to large works. But 
we may safely transfer the laws of variation wliich re- 
sult from a variation of circumstances, although we must 
not adopt the absolute quahtkies of the variations them- 
selves. Mr Smeaton was fully aware of the limitatioos 
to wbioh conclusions drawn from experiments on models 
are subject, and has made the applications with his usimi 
saracity. 

His general inference is, that, in smaller works, the 
rim of the ovcrshot-whecl should not have a greater ve- 
locity than three feet in a second ; hot that larger mills 
may be allowed a greater velocity than this. When 
every thing is executed in the best manner, he says that 
the woi*k performed will amount to fully twu-thirds of 
the power expended that is, that three cubic feet of 
water descending from any height will raise two to the 
same height. 

It is not very easy to compare these deductions with 
observations on large works ; because there are few cases 
where we have good measures of the resistances opposed 
by the work performed by the maebioe. Milk employ- 
ed for pumping water aHbrd the best opportunities. But 
the inertia of their working gear diminkbes tbeir useful 
performance very sensibly •, because tbeir great beams, 
pump*rods, &c. have a reciprocating motion, wliicli 
must be destroyed, and produced anew in every stroke. 
We have examined some machines of this kind which 
are esteemed good ones j and we find few of them whose 
performance exceeds one half of the power expended. 

By comparing other mills wkh these, we get the best 
mformation of their resistances. The comparison with 
mills woi*ked by Watt and Boulton's steam-engines is 
perhaps a better measure of the resistances opposed by 
different kinds of work, because their power is very 
distinctly known. We have been informed by one of 
the most eminent engineers, that a -ton aud a half of 
VoL. XX. Port U. .f 



water per minute filing one foot will griud and dress 
one bushel of wheat per hour. Tliis is equivalent tu 9 
tons falling 10 feet. 

If an oversbot-wbeel opposed no resistance, and only 
one bucket were filled, the wheel would acquire the ve- 
locity due to a fall through the whole heigiit. But 
when it is in this state of accelerated motion, if another 
bucket of water is delivered into it, its motion must be 
checked at the first, by the necessity of draggiug forward 
this water. If the buckets fill in succession as they 
pass the spout, the velocity acquired by an unresisting 
wheel is but half of that which tme bucket would give. 
In all cases, therefore, the velocity is dtminislied by the 
inertia of entering water when it is simply laid into 
the upper buckets. The performance will therefore he 
improved by delivering the water on the wheel with 
that velocity with which the wheel is really moving. 
And as we cannot give the direction of a tangent to the 
wheel, the velocity with which it is delivered on the 
wheel must be so much greater than the intended veloci- 
ty of the rim, tlmt it shall be precisely equal to it wltea 
k is estimated in the direction of the tangent. Three cr 
four inches of fail aie sufficient for this purpose ; and it 
should never be neglected, for it has a very sensible in- 
fiuence on the perlonnaoee. But it is highly improper 
to give it more than this, with the view of in>peiling 
the wheel by its stroke. For even although it were 
proper to employ part of the fall in this way (which we 
shall presently see to be very improper), we cannot pro- 
cure this impulse ^ because the water fails among other 
water, or it strikes the boards of the wheel with such 
obliquity that k cannot produce any such effect. 

It is a mucli debated question among roill-wrigbts, 
Whether the diameter of the wheel should be such as 
that the water will delivered at the top of the wJieel ? 
or larger, so that the water is received at some distance 
from the top, wliere it will ack more perpendicularly to 
the arm f We apprehend that tlie observations formerlv 
made will decide in favour of the first practice. I'he 
space below, where the water is discharged fioro the 
wheel, being proportional to the diameter of tlie wheel, 
there is an un^ibted loss of fall attending a large wheel; 
and this is not compensated by delivering the water at a 
greater distance from the perpendicular. Wc should 
therefore recommend the use of the whole desceoding 
side, and make the diameter of the wheel no greater 
than the fall, till it is so much reduced that the centri- 
fiigal force begins to produce a sensible effect. Since 
the rim can hardly have a smaller velocity than three 
feet per second, it is evident that a small wheel must 
revolve more rapidly. This made it proper to insert 
the determination that we have given, of the loss of 
power produced by the centrifugal force. But even 
with this in view, we should employ much smaller witeek 
than are generally done on small faVk. Indeed the loss 
of water at the bottom may be diminislied, by nicely 
fitting the arch which surrounds the wheel, so as not te 
allow the water to esca^ by the aides or bottom, ^'hiie 
this improvement ceroains in good order, and the wheel 
entire, it produces a very sensible effect ; but the passage 
widens oontinuaHy by the wearing of (he wheel. A 
bit of a stick or stone falling in about (lie wheel tears off 
part of the shrouding or bucket, and frosty weather fre- 
quently binds all fast. It therefore seldom answers ex- 
pectations. We have nothing to add on this case 
4Q to 
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k j-ir”** circumstances intervened, it might not 
be dimcult to say what particular pressure corresponded 
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pressure to be the weight of a colums, nuitu nvuw 
produce a velocity of efflux equal tothedifftreuteoftlie 
velocity of the fluid and of the msebiue*, aod hence be 
deduces, that its performance will be the greatest pok 
siblc, when its retrograde velocity is one-third of tie 
velocity acquired by failiDg from the surface, ia wliiti 
case, it will raise ^Vbs of the water expended to lie 
same height, which is double of tbe performance of a 
mill acted on by the impulse of water. 

But this is a very imperfect account of tbe operation. 
When tbe machine (constructed exactljr as we bre 
described) moves round, the water which issues descends 
in the vertical trank, and then, moving along the hori- 
zontal arms, partakes of this circular motion. This ex- 
cites a centrifugal force, which is exerted against (Is 
ends of the arms by the intervention of the fluid. The 
avhole fluid is subjected to tbis pressure (increasing for 
every section across the arm in the proportion of its di- 
stance from the axis), and every particle is pressed with 
the accumulated centrifugal forces of all the sections 
that are nearer to the axis. Every section therefore 

sustains an actual pressure proportional to the square of 

it» distance from the axis. This increases tbe velocity 
of efflux, and tbis increases the velocity ofrevoluUon; 
and this mutual co-operation would seem to terminate in 
•n infinite velocity of both motions. But, on the other 
band, tbis circular motion must be given anew to every 
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19 somenbat surprising that alihnn f 
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only hy the motion already in the arm, mJ 

— r_.jce. Thus there must be a velocity which 

cannot be overpassed even by an unloaded machine. 
But it is also plain, that by making tbe horizontal arm 
very capacious, the motion of the water from the axis to 
the jet may be made very slow, and much of this dimi* 
nution of circular motion prevented. Accordingly! 
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Euler has recommended a, form by which this is done 
in the most eminent degree. His machine consists o 
a hollow conuidal ring, of which fig. I2. is a section. 
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a noiiow conuidal ring, ot wnicli ng. iz. « » “y** 
The part AH A a is a sort of funnel bason, which rc* 
ceives the water from the spout F ; not in 
pointing towards the axis, but in the direction, affd w 
the precise velocity, of its motion. This pr^euts any 
retardation by dragging forward the water. The wa tf 
then .passes down between the outer conoid AC 
the inner conoid HG h along spiral channels forme 
by partitions soldered to both conoids. The curves o 
these channels are determined by a theory which * 

the annihilation of all unnecessary and improper mo ion 

of the water, but which is too abstruse to find * P* 
here. The water thus conducted arrives at the o o 
CG, c g-. On the outer circumference of this « ® 
are arranged a number of spouts (one for each cusnu ! 
which are all directed one way in tangents to e 
cumference. . »- -jj 

Adopting the common theory of the reaction ° ' 

this should be a very powerful machine, and slioo 

xVths of the water expended. But if we admi 
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WATER 

dclion to be equal to the force of the issuing fluid (and 
we do not see how this can be refused), the machine 
must be nearly twice as powerful. We therefore repeat 
our wonder, that it has not been brought into use. But 
it appears that no trial has been made even of a model ; 
so that we have no experiments to encourage an engineer 
to repeat the trial. Even the late author, Professor 
Segner, has hot related any thing of this kind in his 
Exercitationes Hydraulics, where he particularly de- 
scribes the machine. This remissne^ probably has pro- 
ceeded from fixing the attention en Euler’s impi*oved 
construction. It is plain that this must be a most cum- 
brous mass, even in a small size requiring a prodigious 
vessel, and carrying an unt^ieldy load. If we examine 
the theory which recommends this construction, we find 
that the advantages, though real and sensible, bear but 
a small proportion to the whole performance of the sim- 
ple machine as invented by Dr Barker. It is therefore 
to be regretted, that engineers have not attempted to 
realize the first project. We beg leave to recommend 
it, with an additional argument taken from an addition 
made to it by Mr Mathon de la Cour, in Rozier’s 
Journal de Pkysiyue, January and August 1775. This 
gentleman brings down a large pipe FEH (fig. 13.) 
from a reservoir, bends it upward at H, and introduces 
it into two horizontal arms, DA, DB, which have an 
bpright spindle DK, carrying a millstone in the style 
of Dr Barker’s mill. The ingenious mechanician will 
have no difficulty of contriving a method of joining these 
pipes, so as to permit a free circular motion without 
losing much water. The operation of the machine in 
this form is evident. The water, pressed by the column 
FG, flows Cnt at the holes A and B, and the unba- 
lanced pressure on the opposite sides of the arms forces 
them round. The eompendiousness and other advan- 
tages of this construction are more stqjking, allowing us 
to make use of the greatest fall without any increase of 
the size of the machine. It undoubtedly enables us to 
employ a stream of water too scanty to be employed in 
any other form. The author gives the dimensions of an 
engine which he had seen at Bourg Argental. AB is 
92 inches, and its diameter 3 inches ; the diameter of 
each orifice is *, FG is 21 feet ; the pipe D was fit- 
ted into C by grinding and the internal diameter of 
D is 2 inches. 

When the machine was performing no work, or was 
unloaded, and emitted water by one hole onfy, it made 
1 15 turns in a minute. This gives a velocity of 46 feet 
per second Ibr the hole. This is a curious fact : For 
the water would issqe from this hole at rest with the ve- 
locity of 37^. This great velocity (which was much 
less than the velocity with which the water actually 
quitted the pipe) was undoubtedly produced by the pro- 
digious centrifugal force, which was nearly 17 limes the 
weight of the water in the orifice. 

The empty machine weighed .80 pounds, and its 
weight was half-supported by the upper pressure of the 
water, so that the friction of the pivots was much di- 
minished. It is a pity that the author has given no ac- 
count of any work done by the machine. Indeed it was 
only working ventilators for a large hall. His theory 
by no means embraces all its principles, nor is it well- 
founded. 

We think that the free motion round the neck of tl>e 
feeding-pipe without any loss of water or any consider- 
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able friction, may be obtained in the following manner : 
AB (fig. 14.) represents a portion of the revolving hori- 
zontal pipe, and C£ e c part of the feeding pipe. The 
neck of the first is turned truly cylindrical, so as to turn 
easily, but without shake, in the collar C c of the feed- 
ing-pipe, and each lias a slioulder which may support the 
other. That the friction of this joint may not he great, 
and the pipes destroy each other by wearing, the hori- 
zontal pipe has an iron spindle EF, fixed exactly in the 
axis of the joint, and resting with its pivot F in a step 
of bard steel, fixed to the iron bar GH, which goes 
across the feeding-pipe, and is firmly supported in it. 
This pipe is made bell*shaped, widening below. A col- 
lar or hose of thin leather is fitted to the inside of this 
pipe, and is represented (in section) by LKMmA;/. 
This is kept in its place by means of a metal or wooden 
ring N n, thin at the upper edge, and taper-shaped. 
This is drawn in above the leather, and stretches it, and 
causes it to apply to the side of the pipe all around. 
There cau be no leakage at this joint, because the wa- 
ter will press the leather to the smooth metal pipe ; nor 
can there be any sensible friction, because the water gets 
at the edge of the leather, and the whole unbalanced 
pressure is at the small crevice, between the two metal 
shoulders. These shouldere ner d not touch, so that the 
friction must he insensible. We imagine that this me- 
thod of tightening a turning joint may be used with 
great advantage in many casc.s. 

We have only further to observe on this engine, that 
any imperfection by which the passage of the water is 
diminished or obstructed produces a saving of water, 
which is in exact proportion to the diminution of effect. 
The only inaccuracy that is not thus compensated is 
when the jets are not at right angles to the arms. 

We repeat our wishes, that engineers would endea- 
vour to bring this machine into use, seeing many situa- 
tions where it may be employed to great advantage. 
Suppose, for instance, a small supply of water from a 
great height applied in this manner to a centrifugal 
pump, or to a hair belt passing over a pulley, and dip- 
ping in the water of a deep well. This would be a 
hydraulic machine exceeding all others in simplicity 
and durability, though inferior in eflect to some other 
constructions. 

2. 0 / Undershot Wheels, 

All wheels go by this name where the motion of the 
water is quicker than that of the partitions or boards of 
the wheel, and it therefore impels them. These are 
called the float boards, or floats, of an undershot wheel. 
The water, running in a mill-row, with a velocity de- 
rived from a head of water, or from a declivity of chan- 
nel, strikes on these floats, and occa.sions, by its deflec- 
tions sidewise and upwards, a pressure on the floats suffi- 
cient for impelling the wheel. 

There are few points of practical mechanics that 
haVe been more considered than the action of water on 
the floats of a wheel ; hardly a book of mechanics being 
silent on the subject. But the generality of them, at 
least such as are intelligible to persons who are not very 
much conversant in dynamical and mathematical discus- 
sion, have hardly done any thing more than copied the 
earliest deductions from the simple theory of the resist- 
ance of fluids. The consequence has been, that our 
practical knowledge is very imperfect and it is still 
4 Q 2 chiefly 



675 

Water - 
i\orks. 



Digitized by LjOOQle 




6 ; 6 

Water- 

works. 



'W A T E B, 

«»r, ”d'S 'r®' 

:i r.x “ .rt 

We"l.av‘*‘’‘‘'r« “■* -P“<- 0““”“’ 

theories of *lir!mpul™offl”" I '* •* of oiir 

^f^o/-^V«rhfr "‘ “•<> article /?K„r. 

facts of ..ere the de- 

dershot wheels. The Mrt of tl,U ^1. ’* "r"‘r'“ 

4 > 'S.rA.'si 

to r— ami /:=Fx'^’'* 



-otion, if the Lltance of 

«»perior pressure on th«. *■ • exert a 

% ,is4. .X,t,!rX' ttr" "r'“- 

«l»s 18 therefore di’minished Tli- i »»"P«>se, and 

resistances increas™ and ,t 

bwome an exact balance for thrre,«faTees” ' Th ‘ 

tion now remains uniform and iK-a The mo- 

Pai^e IS equal to that of resistance JT"*"**"*"® im- 

the. mill therefore is determined hir *!• P«**{o**mance of 
be the construction of the mill •/ ''^*^*tever 



'"s * irreaier number of floats toan this role will ptt- 
^bis is abundantly confirmed by the experiment* 

. ^ ®f Snaeaton^ and BossuL Air Bwwiji formed tkee or 

X«. But since F and v^am * u”** *“PP®*'^°a® of the number of floats, aodcaltuUteJ 

constant ^oan- toe impulse on eacb ; according to the observations imiIs 
m a course of experiments made by tbs Acadrnijfo^ 
Sciences, and inserted by us in the article BisisiAStt 
Fbnds i and when be summed them npi and comp 
red the results with bis experiments, he found tbe 
nient. verv saiisfariAt^ Na tL.JnMB a <r«npntl mlCe 



titles, the momentum will be proDortlnnal # 

Let M represent the relative v^",, t' 
he =», and the lOOBKatnm will be /' *'~ * ^*“ 

X**, and will be . maximal, wr*^" 
maximum, or when “a ^ *’ " » 

‘'“^d by making iu. fluxi.n ^r^haul* 

^ ioatis, 

and 2 V X — 3 x'—o 

"3 »" 33 *=o 

», =iv*'ri,aU8“",f »"d therefore «r_, 

one-.bird ofthe velocity o? brstre°‘^ ‘'“l""** 

‘o say what is the absolute b„ss. . V"'y '■*"'»>»» 
cumstanced. Let the veJ^^T? “">* 'if 

Oom the pressure of a head S' w ®“PP“ed to arise 
teaclws that the imp„ri^‘r «"»>"on 

rest IS eq^ual to the weight^of . ^ ®"*^f“re S at 

of F, and $ r.« i?!,! “ r ~ ® ’ P“‘ ‘h- i" 
this gives us SAx,*,iffoi th^‘"~“* ““‘1 T » &r a. 

power expended is SAo, ,r the J? "*o 
the velocity «, Tbeteforo ®olumn bA moving with 
^nde„bot wheel i, ^niteSIT‘ ■'^''■“""“00 «f 

s.i"r is,“” “« ’■■' “• 



„...., cApenments, ne lounorBe 

nient. very satisfactoiw* He didoces a gfneni rule, 
that if the velocity or tJie wheel is one-tbird of that of 
the stream, and if J 2 degrees of the circumference art 
ijomersed in the stream, the wbesbslKnild have 36 Stadia 
Each will dip one-fifth of the radius. The velocity be- 
ing still supposed the same, there should be more or fewer 
Wats according as the arch is less or greaitr iban 
degreeSb 

Such is the (beoiy, and such are the circomstaix^ 
^nich it leaves uiidetermineds. The accumulation^ of u« 
water on a floathoard, and the force with udiich ita>ay 
still strike another, are ton intricate tobcafesigaedwitfl 
any tolerable precision ; Fur such reasons we m^t at* 
knowledge that the theory of undershot wlieeh h sb 
■v^ry imperfi»ct, and that recourse must be bad to expr* 
nence for their improvement. We thereror* stroo^y 
recommend the perusal of Mr Smeaton’s experimcni* 
undershot wheels, contained in the same dissertation wi 
those we have guoted osi overshot wbeeK 
only to observe, that to an ordinary reader tirt 

ments will appear too much in favour of undershot wh 

His aim is partly to establish athcory, 

t^a relation bet wecft. their perfoanance aw^ ^ '*”**07^ 



-WORKS. 

Si ir^ r Bfr ."Ltv 

Inin P««“* •» rt. When tl» eb»l lip 

into an opvn nver, thi»«cc.n,ulationisle«remrlalb 

because much cMnpes laterally. But ia a mill conn 
a may be conaWerable. 

VA e have considered only tbe action on one Ini, U 
Vera generally act at once. The ioaulis on niisl il 
them must be ebligue, and is therefore less than else 
me same st ream impinges perpendicularly ; and ibis A 
minut.on of impulse U, by the coniinon theory, in lie 
IM-oportion ul the sine of tbe oldiguity. For this m.» 

« w maintained, that the impulse of the whole slma 
on I e lowest floatboard, nbich is perpcndieular It Ibc 
syeam, is equal to tbe soai of tbe impulses made os id 
Uie floats which then dip ioto tbe water; or that lb 
impii se on any oblique float is pneiwly ei)asl lo lb 
impulse which that part of tbe slrvani would have nodi 
w the lowest floatboxrd had it not been interruplei 
■ilicrefoFe it has breii recommendtd to makesuibi 
number of floatboards, that when one of them is at tb 
boUum of the wheel, and perpendicular to the stream, 
the next in succession should be just entering into the 
Water. But since tbe impulse on a float by no meaiw 
annihilates all the motion of the water, and it kadi 
round it and hits the one behind with its rpmaiaiDg 
force, there must be some advantage gained by emploj!* 

® greater number of floats than this rule will jxr* 

This is abllnptsanlltr AnnArms./! Kw kh* nunpriDIEIlIl 



Digitized by 



Goo :i 




^Tater. 




auiiAi 

> ^tii 



ait 

Pirn 

ina>ei 

^1 

me 

!ii 

:i^;i 

P» 

2M1 

Jie.i 

mie 

«Ui) 

iWI 



.21 

ITT 
k fi 
<?.»• 
liSJ 
la*' 



a- 

■Ji 

i> 

» 

a 

0 

p 

t' 

i 



W A T E R - W O R K S. 



ej7 



of the stream, ami partly to state the relation between 
the power expended and the work done. The velocity 
in his experiments is always considerably below that 
which a body would acquire by falling from the surface 
of the lK*ad of water •, or it is the velocity acquired by 
a shorter fall. Therefore if we estimate the power ex- 
pended hy the quantity of water multiplied by this di- 
minished full, we shall make it too small ; and the dif- 
ference in some cases is very great : yet, even with thcEC 
concessions, it appears that the utmost performance of 
an undershot wheel does not surpass the raising one-thiixl 
of the expended water to the place from wlilch it came. 
It is therefore far inferior to an overshot wheel expend- 
ing the same powers and Mr Beltdor has led engineers 
into very mistaken maxims of construction, by saying 
that overshot wheels should lie given up, even in the 
case of great fulls, and that we shonld always bring on 
the water from a sluice in the very bottom of the dam, 
and bring it to the wheel with as great a velocity as 
possible. Mr Smeaton also says, that the maximum 
takes place when the velocity of tlv? wheel is two.fifths 
of that of the stream, instead of two-sixths according to 
the theory i and this agi*ees with the experiments of 
Bossut. But he measured the velocity by means of the 
quantity of water which run past. I'lils must give a 
velocity somewhat too small ^ as will appear by attend- 
ing to Boat's observations on the superficial, the mean, 
ami the bottom velocities. 

The rest of his observationtt are most judicious, and 
well adapted to the instruction of practitioners. We 
have only to add to them the observations of Des Par- 
cieux and Bossut, who have evinced, by very good ex- 
periments, that there is a very sensible advantage gained 
by inclining the floatboards to the radius of the wheel 
about 20 degrees, so that the lowest fkatboard shall not 
be perpendicular, but liave its pjtrH turned up the stream 
about 20 degrees. This inclination causes the waterto 
heap up along the fbatboard, and act by its wifigbt. 
The floats should therefore lie made much broader Uian 
the vein of water interrupted hy tliem Hi deep. 

Some engineers, observing tlie great superiority of 
overshot wheels above imdershot wheels driven by the 
same expence of power, have proposed to bring the wa- 
ter home to the bottom of the wheel on an even bot- 
tom, and to make the floatboard no deeper than the a*> 
perture of the sluice, which would permit the water to 
run out. Tire wheel is to be fitted with a close sole and 
shWs, exactly fitted to the end of this trough, so that if 
the wheel is ait rest, the water may be dammed op by 
the sole and floatboard. It will therefore press forward 
the floatboard with the whole force of the head of water. 
But this cannot answer; for if we suppose no floiitboards, 
the Wt-^er will flow out at the bottom, propelled in the 
manner those persona suppose ; and it will be supplied 
from behind, the water coming slowly from all parts of 
the trough to the bole below tbe wheel. Bat now add 
the floats, and suppose the wheel in motion with tbe ve- 
locity that is expected. The other floats must drag in- 
to motion all the water which lies, between them, giv- 
ing to the greatest part of it a motion vastly greater 
than it would have taken in ooosequence of the {Nreseure 
of the water behind it ; and the water out of tbe reach 
of the floats will remain stdl, which it would not have 
done independent of the floatboards above it, because it 
'ntoald have ooatxlbnted to the expence of the bole. Tlie 



motion tliereforc which the wheel will acquire by this Water- 
construction must he so different from what is expected, workiu 
that we can hardly say wli:it it will be. 

\Vc are therefore persuaded that the best way of de- 
livering the water on an undersliot wheel iu a dose roili- 
course is, to let it slide down a very smooth channel, 
without touching the wheel till near the bottom, where 
the wheel should be exactly fitted to the course ; or, to - 
make the floats exceediugly broader than the depth of 
the vein of water which glides down the course, and 
allow it to be partly intercepted by the. first floats, and 
heap up along them, acting by its weight, after its im-^ 
pulse has been expended. If the bottom of tbe coarse be 
an arch of a circle described with a radius much greater 
than that of the wheel, the water which slides down will 
be thus gradually intercepted by the floats. 

Attempts have been made to construct water-t^heel? 
which receive tlie impulse obliquely, like tlie sails of 
common wind-mill. This would, in many sitnations, 
be a very great acquisition. A very slow but deep ri- 
ver could in this manner be made to drive oor mills ; 
and although much power is lost hy the oUrqaity of tbe 
impulse, the remainder may be very great. It is to be 
regretted, that these attempts have not been more zea- 
lously prosecuted ; for we have no doubt of their sue-* 
cess in a very serviceable degree. Engineers have been 
deterred, because when soch wheels are plunged in an < 
open stream, their lateral motion is too much impeded 
by the motion of the stream. We have seen one, how- 
ever, which was very powerful: It was a long cylin- 
drical frame, having a plate standing ont from it about 
a foot broad, and sorronoding it with a very oblique 
spiral like a cork-screw. This was plunged a^ut one- 
fourth of its diameter (which was about 1 2 feet), hav- 
ing its axis in the direction of the stream. By t^ work 
which it was performing, it seemed more powerful than 
a common wheel which occupied tbe same brvadth of 
the river. Its length was net less than 20 feet : it 
might have been twice as moch, which would have 
doubled its power, without occupying more of the wa- 
ter-way. Perhaps such a spiral, continued to the very 
axis, and moving in a hollow canal wholly filled by the 
stream, might be a very advantageous way of employ- 
ing a deep and slow stream. 

But mills with oblique floats are mtst useful for em- 
ploying small streams, which can be delivered from a . 
spout with a great velocity; Mr Bossnt has considered 
these with due attention, and ascertained tbe best modes 
of cunstructioD. Tlicre are two which have nearly c- 
qtial performances : i . Tbe vanes being placed like those 
of a wind-mill, round the rhn of a horizontal or vertical 
wheel, and being made nuich broader than the vein of 
Water wLioh is to strike them, let tbe spout be so di- 
rected that the vein may strike them perpendicularly. 

By this measure it will be spread about on the vaoe in 
a thin sheet, and exert a pressure nearly equal to twice 
tbe weight of a column wbo^e base is the orifice of the 
spout, and whose height is tbe fall producing the velocity. . 

Mills of this kind are much in use in the south- of 
Europe. The whee^is horizontal, and the vertical axio 
carries the millstone ; so that the mill is of the utmost 
simplicity : and this is its chief recommendation ; for 
its power is greatly inferior to that of a wheel construct- 
ed in the usual manner. 

2.. The vanes may be arranged round the rim of the - 
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°e whose surface is represented by VV^ 

.. ''hen this cylinder is turned round its axis in the 
' irection ABEO, as expressed by tbe two darts, the 
scoop SS' dips at V', and takes np a certain quantity 

I • before it emerges again at V. This quantity 

*e IS sufficient to fill the taper part SQ, which we have 

' • called the Horn j and this is nearly equal in capacity 

I Af outermost uniform spiral ropnd. 

After the scoop has emerged, the water passes along 
^ he spiral by tbe motion of it round the a.xis, and drives 

• y ® ?*** before it into tbe rising-pipe, where it escapes.— 

> n the mean time, air comes in at the mouth of the 
8 scoop j and when tbe scoop again dips into tbe water, 

*t again takes in some. Thus there is now a part filled 
» xvitli water and a part filled with air. Continuiug this 
motion, we shall receive a second round of water and 
another of air. The water in any tnm of the spir*^ 

Will have its two ends on a level j and the air between 
the successive columns of water will be in its natural 
state ; for since tbe passage into the rising-pipe or 
IS open, there is nothing to force the water and air into 
*ny otber position. But since the spires gradually dimi* 

Dish in their length, it is plain that tbe column of water 
will gradually occupy more and more of the circumfe- 
rence of each. At last it will occupy a complete turn 
•f some^ spiral that is near the centre j and when sent 
farther in, by tbe continuance of tbe motion, some of 
back over the top of the succeeding spii^l- 
I hus it will run over at K 4 into the right-hand siW 
of the third spiral. Therefore it will push the water 
this spire backwards, and raise its other end, so ih^ 

It also will run over backwards S^rt the next turn he 
completed. And this change of disposition will at [ 

reach tbe first or outermost spiral, and some water wi 
run over into the horn and scoop, and finally into t 
cistern, 

Bot as soon as water gets into the rising-piF» 

® rises 



Digitized by ^ 




y®^«Vater- 

* ^ork<. 

apnain 
’ V^faj 



,71^2 

^«CErii 



zifir^; 

iZotl h 

n-7«i: 
u *«a: 

It Hit 

'*T(n 

ttdBG 

•j/i.r 

ff, 

- r.f 



^ rjM 
IV if 

rC-WE 

[V."U' 

II rtL" 



'MW 

fri 



;: Tt 




•3 

J' 

if- 

tf 

/ 

i 



WATER-WORKS. 



679 



rises a little in it, it stops the- escape of the air when the 
next scoop of water is taken in. Here are now two co« 
lumns of water acting against each other by hydrostatic 
pressure and the intervening column of air. They must 
compress the air between them, and the water and air 
columns will now be unequal. This will have a gene- 
ral tendency to keep the whole water back, and cause 
it to be higher on the left or rising side of each spire 
than on the right descending side. The excess of height 
will be just such as produces the compression of the air 
between that and the preceding column of water. This 
will go on increasing as the water mounts in the rising- 
pipe^ for the air next to the rising-pipe Is compressed at 
its inner end with the weight of the whole column in 
the main. It must be as much compressed at its outer 
end. This must be done by the water column without 
itj and this column exerts this pressure partly by reason 
that tts outer end is higher than its inner end, and part- 
ly by the transmission of the pressure on its outer end 
by air, which is similarly compressed from without. 
And thus it will happen that each column of water, be- 
ing higher at its outer than at its inner end, compresses 
the air on the water column beyond or within it, which 
transmits this pressure to the air beyond it, adding to it 
the pressure arising from its own want of level at the 
ends. Therefore the greatest compression, viz. that of 
the air next the main, is produced by the sum of all the 
transmitted pressures i and these are the sum of all the 
differences between the elevation of the inner ends of 
the water columns above their outer ends: and the 
height to which the water will rise in the main will be 
just equal to this sum. 

Draw the horizontal lines K^K i, K^K 2, K'K 3, &c. 
and m », m », m n, &c. Suppose the left-hand spaces 
to be filled with water, and the right-hand spaces to be 
filled with air. There is a certain gradation of com- 
pression which will keep things in this position. The 
spaces evidently decrease in arithmetical progression j so 
do the hydrostatic heights and pressures of the water co- 
lumns. If therefore the air be dense in the same pro- 
gression, all will be in hydrostatical equilibrium. Now 
this is evidently producible by the mere motion of the 
machine ^ for since the density and compression in each 
air column is supposed inversely as the bulk of the co- 
lumn, the absolute quantity of air is the same in all \ 
therefore the column first taken in will pass gradually 
inwards, and the increasing compression will cause it to 
occupy precisely the whole right- band side of every 
spire. The gradual diminution of the water columns 
will be produced during the motion by the water run- 
ning over backwards at tbe top, from spire to spire, and 
at last coming out by tbe scoop. 

It is evident thatthis disposition of the air and water 
will raise the water to the greatest height, because tbe 
hydrostatic height of each water column is the greatest 
possible, viz. tbe diameter of the spire. This disposi- 
tion may be obtained in the following manner : Take 
CL to CB as the density of the external air to iu den- 
sity in tbe last column next the rising-pipe or main \ 
that is, make CL to CB as 33 feet (the height of the 
column of water which balances the atmosphere), to 
the sum of ^ feet and the height of tbe rising-pipe. 
Then divide BL into such a number of turns, that the 
sum of their diameters shall be equal to the height of 



the main; then bring a pipe straight from L to the Water- 
centre C. The reason of all this Is very evident. works. 

But %vhen the main is very high, this construction 
will require a very great diameter of the drum, or many 
turns of a very narrow pipe. In such cases it will be 
much better to make the spiral in the form of a cork- 
screw, as in fig. 17. instead of this flat form like 
watch-spring. The pipe which forms the spiral may be 
lapped round the frustum of a cone, whose greatest dia- 
meter is to the least (which is next to the rising-pipe) 
in the same proportion that we assigned to CB and CL. 

By this construction tbe water will stand in every round 
so as to have its upper and lower surfaces tangents to 
the top and bottom of the spiral, and tbe water columns 
will occupy the whole ascending side of the machine, 
while the air occupies the descending side. 

This form is vastly preferable to the flat : it will allow 
us to employ many turns of a large pipe, and therefore 
produce a great elevation of a large quantity of water. 

The same thing will be still better done by lapping 
the pipe on a cylinder, and making it taper to the end, 
in such a proportion that the contents of each round 
may be the same as when it is lapped round the cone. 

It will raise the water to a greater height (but with an 
increase of tbe impelling power) by the same number of 
turns, because the vertical or pressing height of each 
column is greater. 

Nay, the same thing may be done in a more simple 
manner, by lapping a pipe of uniform bore round a cy- 
linder. But this will require more turns, because the 
water columns will have less differences between the 
heights of their two ends. It requires a very minute 
investigation to show the progress of the columns of air 
and water in this construction, and the various changes --- 
of their arrangement, before one is attained which will 
continue during the working of the machine. 

We have chosen ibr the description of the machine 
that construction which made its principle and manner 
of working most evident, namely, which contained the 
same material quantity of air in eaoh turn of the spiral, 
more and more compressed as it approaches to the rising- 
pipe. We should otherwise have been obliged to in- 
vestigate in great detail the gradual progress of the wa- 
ter, and the frequent changes of its arrangement, be- 
fore we could’ see that one arrangement would be pro- 
duced which would remain constant during the working 
of the machine. But this is not the best construction. 

We see that, in order to raise water to the height of a 
column of 34 feet, which balances the atmosphere, tbe 
air In the last spire is compressed into half its bulk ; and 
the quantity of water delivered Into the main at each 
turn is but half of what was received into the first spire, 
the rest flowing back from spire to spire, and being dis- 
charged at tbe spout. 

But it may be constructed so as that the quantity of 
water in each spire may be tbe same that was received 
into the first ; by which means a greater quantity (dou- 
ble in the instance now given) will be delivered into the 
main, and raised to the same height by very nearly the 
same force. — ^This may be done by another proportion 
of the capacity of tbe spires, whether by a change of 
their caliber or of their diameters. Suppose the bore to 
be tbe same, the diameter must be made such that tbe 
constant column of water, and the column of air, com- 
pressed 
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The following dimensions of a machine erected at 
woita Florence, and whose performance corresponded extreme- 
' ly well with the theory, may serve as an example. 

The spiral is formed on a cylinder of lo feet diame- 
ter, and the diameter of the pipe is 6 inches. The 
smaller end of the bora is of the same diameter ; and it 
occupies three- fourths of the circumference, and it is 
7^ths inches wide at .the outer end. Here it joins the 
scoop, %vhich lifts as much water as fills the horn, which 
contains 4340 Swedish cubic inches, each = 1.577 
lish. The machine makes six turns jn a minute, and 
raises 1354 pounds of water, or 22 cubic feet, 10 feet 
high in a minute. 

The above account will, we hope, sufficiently explain 
the manner in which this singular hydraulic machine 
produces its effect. When every thing is executed by 
the maxims which we have, deduced from its principles, 
we are confident that its performance will correspond to 
Up* theory ; and we have the Florentine machine as a 
proof of this. It raises more than rr^hs of what the 
theory promises, and it Is not perfect. The spiral is of 
equal catiber, and is formed on a cylinder. Tlie fric- 
tion is so inconsiderable in this machine, that it need 
not be mended : hut the great excellency is that what- 
ever imperfection there may be in the arrangement of 
the air and water columns, this only affects the elegance 
of the execution, causing the water to make a few more 
turns in the spiral before it can mount to the height re- 
quired j but wastes no power, because the power employ- 
ed in always in proportion to the sum of the vertical co- 
lumns of water in the rising side of the machine j and the 
height to which the water is raised' by it is in the very 
same proportion. It should be made to move very slow, 
tthat the water be not always dragged up by the pipes, 
which would cause more to run over from each column, 
gnd diminish the pressure of the remainder. 

If the rising-pipe be made wide, and thus room be 
made for the air to escape freely up through the water, 
it will rise to the height assigned ; but if it be narrow, 
«o that the air cannot get up, it rises almost as slow as 
the water, and by this circumstance the water is raised 
to a much greater height mixed with air, and this with 
hardly any more power. It is in this way that we can 
account for the great performance of the Florentine ma- 
chine, which is almost triple of what a man can do with 
the finest pump that ever was made ; indeed the per- 
.formance is so great, that one is apt to suspect some in- 
accuracy in the accounts. The entry into the rising- 
pipe should be no wider than the last part of the spiral; 
and it would lie advisable to divide it into four channels 
by a thin partition, and then to make the rising-pipe 



very wide, and to put into it a nyrober of slender rods, Waiar- 
which would divide it into slender channels that would worka>. 
completely entangle the air among the water. This* ^ 
will greatly increase the height of the heterogeneous co- 
lumn. It is surprising that a machine that is so very 
promising should have attracted so little notice. We d^ 
not know of any being erected out of Switzerland eit- 
cept at Florence in 1778. Tlic account of its perform- 
ance was in consequence of a very public trial in 1779, 
and honourable declaration of its merit, by Sig. Loren- 
zo Gineri, who erected another, which fully equalled 
it. It is shortly mentioned by Professor Sulzer of Ber- 
lin, in the Samm/urtgen Vermischfen Schrrften for 1754. 

A description of It is published by the Philosophical So- 
ciety of Zurich In 1766, and in the descriptions pub- 
lished by the Society in London for the encouragement 
of arts in 1766. The celebrated Danie) fiernoiilli baa 
published a very accurate theory of it in the Petersburgh 
Commentaries for 1772, and the machines at Florence 
were erected according to bis instructions. Baron Al- 
stroiner in Sweden caused a glass model of it to be made, 
to exhibit the internal motions for the instruction of ar- 
tists, and also ordered an operative engine to be erect- 
ed ; but we have not seen any account of its perform- 
ance. It is a very intricate machine in its principles; 
and* an ignorant engineer, nay the most intelligent, may 
erect one which shall hardly do anything; and yet, by 
a very trifling cliange, may become very powerful. We 
presume that failures of this kind liave turned the atten- 
tion pf engineers from it ; but we are persuaded that it 
mpy be made very effective, and we are certain that it 
must be very durable. Fig. 20. is a section of the man- fig, to. 
ner In which the author has formed the communication 
between the spiral and the rising pipe. P is the end of 
the hollow axis which is united with the solid iron axis* 
Adjoining to P, on the under side, is the entry from 
the last turn of the spiral. At Q Is the collar which 
rests on the supports, and turns round in a bole of bell- 
metal. jy is a broad flanch cast in one piece with the 
hollow part. Beyond this the pipe is turned somewhat 
smaller, very round and smooth, so as to fit into the 
mouth of the rising pipe, like the key of a cock. This 
mouth has a plate ee attached to it. There Is another 
plate which is broader than ee, and is not fixed to 
the cylindrical part, but moves easily round it. In this 
plate are four screws, such asg-,^, which go into holes 
ill the pipte fy and thus draw the two plates y f and 
(i d together, with the plate e e between thenr. Pieces 
of thin leather are put on each side ofee; and thus ill 
escape of water is effectually prevented, with a very mo- 
derate compression and friction. 



WAT 

WaterfonL WATERFORD, a city and sea- port of Ireland, in 
^ I / - a county of the same name, with a bishop’s see. It is the 
second place in the kingdom, and is a wealthy, populous 
city, enjoying many ample privileges. The streets are 
narrow, and the air is not very healthy ; but it has an 
excellent harbour, .«eated as well for trade as any in the 
Vorid, and ships of the greatest burden may ride at the 
qiiay. It stands on tho river Sure, 8 miles north of St 
George’s Channel, 26 south of Kilkenny, and 75 south- 
by-west of Dublin. W. Long. 7. 8. N. Lat. 52. 14. 

VoL. XX. Part H. f 



WAT 

Waterford, a county of Ireland, 46 miles in length, WaUilbid. 
and 25 in breadth; bounded on the south by St George’s Watering* 
Channel ; on the west by Cork ; on the north by the ^ S'* 

river Sure, which separates it from Tipperary and Kil- 
kenny ; and on the cast by Waterford haven, which 
parts it from Wexford. It contains 71 parishes, and 
sends two members to parliament. It is a fine country, 
very pleasant and rich, and the principal place is of the 
same name. See Waterford, Supplement. 

WATEJIING, in the manufactures, is to give a 
4 R lustre 
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Watering ^“stre to stuffs, &c. by wetting them ligbtly with gum- 
D water, and then passing them through the press or calen- 
Waiion. der whether hot or cold. 

^ WATERLAND, Dr Daniel, a learned English 

divine who distinguished himself greatly in theological 
controversies, was born in 1683 at Wasely in Lincoln- 
shire, of which place bis father was rector. He had his 
academical learning at Magdalen college, Cambridge, 
where he drew up a useful tract, which went 'through 
several editions, intitled. Advice to a Young Student^ 
with a Method of Study for the first four years. In 1 7 13 
he became master of the college, was soon after ap- 
pointed chaplain to George I. j and at the time of his 
death in 1740, was canon of Windsor, archdeacon of 
Middlesex, and vicar of Twickenham, Besides bis con- 
troversial writings, he published two volumes of sermons. 

WATSON, Dr Robert, an elegant historian, was 
born at St Andrew's in Scotland, about the year 1730. 
He was the son of an apothecary of that place, who was 
also a brewer. Having gone through the usual course 
of languages and philosophy at the school and univei*sity 
of his native place, and also entered on the study of di- 
Tinity, a desire of being acquainted with a larger circle 
of literati, and of improving himself in every branch of 
knowledge, carried him, first to the university of Glas- 
gow, and afterwards to that of Edinburgh. The period 
of theological studies at the universities of Scotland is 
four years : but during that period, young men of inge- 
nious minds find sufficient leisure to carry on and ad- 
vance the pursuits of general knowledge. Mr Watson 
pursued his studies with ardour. Few men ever studied 
more constantly. It was a rule with him to stud^ eight 
hours every day *, and this law be observed during the 
whole course of bis life. An acquaintance with the po- 
lite writers of England, after the union of the two king- 
doms, became general in Scotland ^ and in Watson's 
younger years, an emulation began to prevail of writing 
pure and elegant English. Mr Watson applied himself 
with great industry to the principles of philosophical or 
universal grammar; and by a combination of these, 
with the authority of the best English writers, formed a 
course of lectures on style or language. He proceeded 
to the study of rhetoric or eloquence ; the principles of’ 
which he endeavoured to trace to the nature of the hu- 
man mind. He delivered a course of lectures in Edin- 
burgh on these subjects; and met with the countenance, 

• approbation, and friendship of Lord Karnes, Mr Hume, 
with other men of genius and learning. 

At this time be had become a preacher ; and a va- 
cancy having happened in one of the churches of St 
Andrew^s, he offered himself a candidate for that living, 
but was disappointed. Soon after he was appointed pro- 
fessor of logic ; and be obtained also a patent from the 
crown, constituting him professor of rhetoric and belles 
lettres. The study of logic in St Andrew's, as in most 
other places, was at this time confined to syllogisms, 

^ modes, and figures. Mr Watson, whose mind bad been 

opened by conversation, and by reading the writings of 
the wits tliat had begun to flourish in the Scotch capi- 
tal, prepared and read to his students a course of meta- 
physics and logics on the most enlightened plan ; in 
which he analyzed the powers of the mind, and entered 
deeply into the nature of the different species of evidence 
, of trutb or knowledge. By his history of Philip 11 . Dr 
Watson attained in his lifetime a considerable degree of 



celebrity; and his history of Philip IIL pdhlisllej after 
his death, has added to his fame* Of this last perform* ( 
ance, however, be has only completed the first four 
books; the two last were Written by the editor of his ma-'’’^ 
nuscript, at the desire of the guardians of his chil- 
dren. 

On the death of Principal Tulideph, Br TVatsoo, 
was appointed bis successor ; in which station he lived 
only a few years. He married a lady of singular beau- 
ty and virtue, daughter to Mr Shaw, professor of divi- 
nity in St Mary's college^ St Andrew's. By this lady be 
had five daughters, who survived him. 

Watt, James, the celebrated improver of the 
steam engine, see Supplement. 

WATTS, Dr Isaac, a learned and eminent dissent 
ing minister, was born at Southampton in 1674, of pa- 
rents eminent for piety, and considerable sufferers for 
conscience-sake. In 169a be was sent up to London lor 
academical education under the tuition of the Rev. Mr 
Thomas Rowe ; and in 1696 was himself engaged « 
tutor to the son of Sir John Hartopp, Bart, at Stoke 
Newington. He began to preach in 1698, and met 
with general acceptance ; and after ofliciating as as at* 
sistant to the Rev. Dr Isaac Chauncy, he succeeded in 
his pastoral charge in 1702, and continued to presii 
over that church as long as he lived. Though his wuolt 
income did not amount to an hundred a-year, be a 0 • 
ted one third of it to the poor. He died inl 74 °* ** 

numerous works have rendered his name famous among 
people of every denomination, both in this and 0 er 
countries, and have been translated into a variety 0 an . 
guages. His Lyric Poems, his Psalms and Hymns, an 
bis Divine Songs for Children, have had an amazingnnm 
her of editions. His logic and philosophy have heenmneb 
admired. He also wrote works upon a variety of otaer 
subjects, and printed several volumes of his 
He was admired for the mildness and benevolence 0 
disposition. After his death, his works were colleclcfl, 
and published in six volumes quarto. , 

WAVE, in PhthsopAy, a cavity m 

water, or other fluids, with an elevation aside tbew^ 

The waves of the sea are of two kinds, 
accidental. The natural waves are 
actly proportioned in size to the strength 0 . . j 

whose blowing gives origin to ^ ^ upon 

waves are those occasioned by the wind s reac 1 g 
itself by repercussion from hills and lyg. 

shores, and by the washing of the waves , 
otherwise of the natural kind, against roc 's a 
all these causes give the waves an elevation, 
can never have in their natural state. For 6“ 
the waves, see Sea. „ 

Stiliing Waves by means of Otl. See bJA. 

WAVTiD, in Heraldry, is said of a 
ordinary or charge, in a coat of arms, av> g 
lines indented in manner of the 
waves ; it is used to denote, that the firs 
in whose arms it stands, acquired its on 

''waving, in the sea-language, is Ihe making Mg“ 

to a vessel to come near or keep on. 

WAX, or Bees VAX, i" 

and solid substance, modemtely heavy, an n,n of 
low colour, formed by the bee. ftom ‘l>« 
flowers. See Aris. The 
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Tlie best sort is that of a lively yellovr colour, and 
' an agreeable smell, somewhat like that of honey : when 
new, it is toughish, yet easy to break ; but by age it 
becomes harder and more brittle, loses its fine colour, 
and in a great measure its smell. 

It appears that wax and the pollen have for their basis 
a fat oil, which passes to the state of resin by its combi- 
nation with oxygen. If the nitric or muriatic acid he 
digested upon fixed oil for several months, it passes to a 
state resembling wax. Wax, by repeated distillations, 
affords an oil which possesses all the properties of vola- 
tile oils. It is reduced into water and carbonic acid by 
combustion. The colouring matter of wax is insoluble 
in water and in alcohol. 

Fixed alkalies dissolve wax, and render it soluble in 
water. It is this saponaceous solution which forms the 
punic wax. It may be used as the basis of several co- 
lours j and may be made into an excellent paste for 
washing the hands. Ammoniac likewise dissolves it ^ 
and as this solvent is evaporable, it ought to be prefer- 
red when it is proposed to use the wax as a varnish. 

From the common yellow wax, by bleaching, is form- 
ed white-wax, sometimes called, very improperly, vtr- 
gin-wax. The greater the surface is in proportion to 
the quantity, the sooner and more perfectly this opera- 
tion is performed. The usual way is to melt the wax in 
hot water \ when melted, they press it through a strainer 
of tolerable fine linen, and pour it into round and very 
shallow moulds. When hardened by cooling, it is taken 
out and exposed to the sun and air, sprinkling it now 
and then with water, and often turning it : by this 
means it soon becomes white. The best sort is of a 
clear and almost transparent whiteness, dry, hard, brit- 
tle, and of an agreeable smell, like that of the yellow 
wax, but much weaker.' 

The common yellow wax is of very great use both in 
medicine and in many of the arts and manufactures. It 
bas been sometimes given internally in dysenteries and 
erosions of the intestines ; but its great use is in the 
making ointments and plasters, and the greater part of 
those of the shops owe their consistence to it. The 
white wax is also an ingredient in some of the cerates 
and ointments of the shops *, and it is used in making 
candles, and in many of the nicer arts and manufactures 
^bere wax is required. 

Sealing- fTAX, or Spanish- fTAK, is a composition of 
gum lac, melted and prepared with resins, and coloured 
with some suitable pigment. 

There are two kinds of sealing-wax in use j the one 
bard, intended for sealing letters, and other such pur- 
poses ; the other soft, designed for receiving the impres- 
sions of seals of office to charters, patents, and such writ- 
ten instruments. The best hard red sealing-wax is made 
by mixing two parts of shell lac, well powdered, and 
resin and vermilion, powdered, of each one part, and 
melting this combined powder over a gentle fire ; and 
when the ingredients seem thoroughly incorporated, 
working the wax into sticks. Seed-lac may be substitut- 
ed for the shell-lac } and instead of resin, boiled Venice 
turpentine may be used. A coarser hard red sealing- 
wax may be made, by mixing two parts of resin, and 
•f shell-lac, or vermilion and red lead, mixed in the 
proportion of one part of the vermilion to two of the red 
lead, of each one part j and proceeding as in the former 
preparation. For a cheaper kind, the vermilion may be 



omitted, and the shell-lac also, for very coarse uses. Wax Wnx, 

of other colours is made by substituting other colouring Wky.' 
matters for vermilion, as verditer for blue, ivory black 
for black wax. For uncoloured soft sealing-wax, take 
of bees wax, one pound ; of turpentine, three ounces 
and of olive oil, one ounce ; place them in a proper 
vessel over the fire, and let them boil for some time ; 
and the wax will be then fit to be formed into rolls or 
cakes for use. For red, black, green, blue, yellow, and 
purple soft sealing-wax, add to the preceding composi- 
tion an ounce or more of any ingredients directed above 
for colouring the hard sealing-wax, and stir the mass 
till the colouring ingredients be incorporated with the 
wax. 

WAX-Work^ the representation of the faces, &c. of 
persons living or dead ; made by applying plaster of 
Paris in a kind of paste, and thus forming a mould con- 
taining the exact representation of the features. Into 
this mould melted wax is poured, and thus a kind of 
masks are formed ; which being painted and set with 
glass eyes, and the figures dressed in their proper habits, 
they bear such a resemblance that it is difficult to di- 
stinguish between the copy and the original. 

WAY, a passage or road. 

The Roman ways are divided into consular, praeto- 
rian, military, and public ; and of these we have four 
remarkable ones in England : the first, Watling-street, 
or Watheling-street, leading from Dover to London, 
Dnnstable,Toucester, Atterston, and the Severn, extend- 
ing as far as Anglesea in Wales. The second, called 
Hikenild or Ikenild street, stretches from Southampton 
over the river Isis at Newbridge ; thence by Camden 
and Litchfield \ then passes the Derwent near Derby, 
and ends at Tinmouth. The third, called Fosse-wag, 
because in some places it was never perfected, but lies 
as a large ditch, leads from Cornwall through Devon- 
shire, by Tetbbury, near Stow in the Wolds ; and be- 
side Coventry to Leicester, Newark, and so to Lincoln. 

The fourth, called Erming or Erminage street, ex- 
tends from St David’s, in Wales, to Southampton. 

IT AY Covert, Gang, Hatch, See Covert If^ag, 

Gang, &c. 

Way of a Ship, is sometimes the same as her rake, 
or run forward or backward : but this term is most com- 
monly understood of her sailing. 

WAY-Leaves, in the coal business. See Coalery, 

N° 3 . ^ 

Right of Ways, in Law, This may be grounded on 
a special permission *, as when the owner of the land 
grants to another a liberty of passing over his grounds, 
to go to church, to market, or the like : in which case 
the gift or grant is particular, and confined to the gran- 
tee alone it dies with the person ; and if the grantee 
leaves the country, he cannot assign over his right to 
any other; nor can be justify taking another person in 
his company. A way may be also by prescription *, as 
if all the owners and occupiers of such a farm have im- 
memorially used to cross another’s ground ; for this im- 
memorial usage supposes an original grant, whereby a 
right of way thus appurtenant to lanJl may clearly be 
.created. A right of way may also arise by act and ope- 
ration of law ; for if a man grants me a piece of ground 
in the middle of his field, he at the same time tacitly 
and impliedly gives me a way to come at it ; and I may 
cross bis land for that purpose without trespass. For 
4 R 2 when 
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in tie Aoot, and strike it close. bftlie«etlieK«(.n. 
tiouskin*, dirti^nUhed by thediffereirt«iittof<J«k 

atutte, Aliks, ia w-hush they we eu^loyd, and wliicb 
are ^iefly distioguwhed by the muBber ajul vanetTof 
toe tiireads they rewe ia order to work the war^ eiiW 
puiin or in £guree« by ntakiog jsore or less of die iwrf ' 
or Abofd appear through the warp. ’ In order togiwi 
general idea of wcavi’ag, we shall here describe tlie Pb 
parts of the common weaver's loom. F^g. i. io irbicb DUH 
are the front posts, andg,g the back pontiof 
Uie loom 5 I m m m vtt tlie lam in their place 

*k ^ ®®***^** *" *®'”* P**^ of Scotlasd, 

the hoodies^ and in others the ilmjes. They are cem. 
pt^d of strong threads, stretched between two boriuo* 
tal bars, an upper and a lower. The threads of on 
lam are so dispiMed as to pass between the upper thresdi 
of the warp, while they admit the lower threads to pan 
through loops or small holes in them, and the disposida 
of the threads of the other lam is sucli, that while (lay 
pass between the lower thrmuls of the warp, they admit 
the upper threads to pass tlirough the small holes jntt 
mentioned. The lams are subtended from the crwi 
bar or lam^baorer H H, by means of ropes «, n pasuqg 
from the upper bars of the lanu over the pulleys at EE, 
and balanced by werghcs at the otherends. fro* the 
lower bar of eaoh lam or headle a rope passes to tbi 
traadUs or moveable bar at 00 \ so that when s feet 
presses « tireadle, the lam fastened to it sinks, while tbs 
other rises by means of the baJaacing weight sospendd 
from the pulley at E. The workman t^n tlirewsiii 
the woof by means of the shuttle, and closes it by one 
or two strokes of the lay or batten^ of which VP B, Wl 
are called the awards^ CC the a^o, or in SootJasd tbs 
upper DD the block or under sheli^ and PPlbs 
reed or comb contained between these shells, LL is tbs 
bench on which the workmen sit j for the loom whidi 
our figure represents is constructed for weaving cloth of 
such a breadth as Co require two workmen, wbohavi 
their quills in a box d on the middle of theheneb oe 
which they sit. Between the workmen’s bench tbo 
batten or lay is the breast-bar I, a smooth 
beam, in which there is an opening to let the 
through as it is wove. From this opening the web S8 
web beam GG^ round which 



was •^,''''"V“' «^“«r 8iana, and the road 

was out of repair, he who had the right of way miwht 

SSe7rr • ‘ n '"’*' 5 which 

«t4blished rule in public as well as private wavs. And 

^lhXlLm“£*"^’ “ ‘o “n*^nd 

^AYFAJUNG TAKE. See Vibuenum, Botant 

» word which is used 
l-'j'*.''''’!. and signihes Aiurw It i, 

oal in«* perfomiers on these end oXr musi- 

Sb(!m7l “ from the instrumenU 

^mwlves, aiul particularly to those performers whopa- 
gde^the atreeu by night, about the Christmas seasm/^of 

WAYWODE, is a title formerly given to the bo- 
ofMu'!,“‘* ■" ‘‘o^oion. of thlTcS;; 

in Pol 7^1 ^1^* paJatines, or govei-norsnf provincea 
" •f»r ‘lie quality of m«ynW« ~ 

aifllid Ifo*!/" *" ““ ‘he Prtnees of Walla- 

«l^r“ an^on Z'^f'TT “ «>‘eeming them no 

w, ”a"n ' 

ttgnihes captam or commander. «»uaiiy 

WEANING, putting a child aiway from the breast, 
"^hni^ng It louse common food. o* ">« “reast, 

fitted for uJe^tahrmfr? G P**‘/h«ik or dam in a river, 
SE^^iANsm^^’ " in Seamanship. See 

wiATHERtot7i:7«^^^^^^^ 

with regard to heat »id cold wk7 „ atnwwpbere 
teo». See Meteorology; ’ * "*• 



__ I , , ’ . IS used 

ward "o?rn.l?U?T..l!:!!‘’ 7 >y-g. wind-' 
thus, a ship 18 said to 



nnd furniture situated the«on are disl^.* *^j' 7 **®'?* 

eording to (he direction of tbl’ Jin7 

quarter from whence it blowA P““*»“‘ the 

WEA1*H?m\rr'^ ®'*'‘°**®'rER. 

«ik, « «h., i. . i ■£ 



passes to the knee roU or web beam GG^ round which 
it is rolled -by means of the spokes, visible io the figu^ 
and kept from being unrolled by a wheel with teeth ssd 
clench, visible likewise in tfae figure. In some lew® 
the web passes from the knee roll to the wooden frww 
X, to be dried as it is wove. Opposite to the bwwt* 
bar, and on the other side of the batten or ky» ® 
cane-roU or yam-beam^ on which the warp is 
wlien put into the loom, and from which it is ^dssm 
unrolled as the wmrk proceeds. TT are bobbins n 
with yarn of the warp to mend such threads of it 
be broke io the weavings and BA, BA are 
same kind of yarn with the borders of the warp, tome*** 
such threails as may there be broken. _ rj. i. 

Fig. 2. represents the comnnm shuttle with 
cuity in tfae middle, in which tlic quiU with the ® 
placed on a spindle or axis. As this shuttle *8 
with one band in at one aide of the waip, and rec 
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g. With the other hand at the other side, it is obvious, that 

—» when the web is of a breadth too great for a man to 
reach from one side of it to the other, two workmen 
most be employed and much time lost. To remedy this 
ioconyenieney, a new shuttle has, in this country, been 
lately brought into very general use, and called the 
wg^uttUe^ becanse it files through the warp with won- 
derful rapidity on two steel rollers RH (fig. 3.). This 
shuttle is not thrown with the hand, but moved back- 
wards and forwards by a very simple piece of machinery, 
ef which fig. 4. will give the reader a sufficiently accu- 
rate conception. To each end of the batten or lay L is 
fastened a kind of open box B, 6, with the bottom or 
horizontal side exactly on a level with the threads of 
the warp of the intended web. In eafch of these boxes 
is a vertical piece of wood D, dy of considerable tbick- 
BesS, called a driver. This driver is moved easily on an 
iron spindle or axis from one end of tbe box to the other 
by means of a slender rope CCCD, and a handle H is 
seen in the figure. When the weaver is to begin his 
work, he lays the shuttle on its rollers in the box B 
with the iron tip T (fig. 3.) touching, or almost touch- 
ing, the driver D (fig. 4.). Then moving the handle 
H, with a sudden jerk, towards the box by tbe driver 
I> forces the shuttle with a rapid motion through the 
warp till it strikes J, which is impelled by the stroke to 
the further end of the box b. The two drivers D and 
-d have now changed their positions in their respective 
boxes ; so that tlie driver which was at the front of its 
box before, is now at the further end of it, and vice 
versa, Tlien by a sudden jerk of the hand towards B 
the shuttle is driven back till it strike D j and thus is 
the work continued without the weaver having occasion 
ever to stretch his arms from one margin of tbe web to 
the other. That the shuttle may not, by tbe unsteadi- 
ness of the workman's band, be driven mg %ag through 
the warp or out of the place in which it ought to piove, 
the guiding or driving rope CCCD is made to pass through 
amooth holes or loops C, C, at tbe ends of the ropes EC, 

EC, suspended either from tbe cross bar on the top of 
tbe loom or from the swords of tbe batten. 

This shuttle, we should think, a great improvement in 
‘every kind of weaving-loom, though some of tbe older 
^desmen, with whom we have conversed on the sub- 
ject, oentead, that it is valuable only in what they call 
light work, such as cotton or linen cloth, or when the 
weh, if woollen, is very broad. 



] 



W E A 



by the catch ty and draws it forward one tooth, each re- Wcarinf . 
volution of the sbeeve. This ratchet wheel is in an iron 
frame gg, which als6 properly carries the two catches / 
and Uy which are connected with it at v. The catch a 
holds tlie ratchet-wheel in its position, while the lever 
d and the catch ty are moved by the groove c in the 
sheeve. On the arbor of the ratchet is a small pinion 
hy working in the wheel /; this wheel is fixed on tbe 
end of the roller e of fig. 7. On tbe side of the sbeeve 
b is fixed a wiper ky which lifts the treadle /. Tliis 
treadle tarns on its joints in the sheeve E, which is fix- 
Ud to the side of the frame A and D j it is kept pres- 
sing on the bottom of the groove in the sheeve by w 
spring tOy fixed to the frame side A, and having a slen- 
der rod n from its extremity, joining it with the treadle 
at /. From the point of the treadle there goes a belt 0,. 
which passes over the pulley p, which is seen edgewise 
in this figure, and is joined to the top of tbe fiy pin 
of fig. 6. At the end of the frame A is the short post 
F } on this rests the yarn-beam j, having a sbeeve 
over which passes a cord, having a weight s suspended 
to it. The other end of this cord is fastened to tbe 
spring vf the weight causes the yarn-beam to stretch 
the web from the ratchet-wheel e, with Its catch u; and 
the spring v allows tbe rope to slide on the sbeeve as 
the ratchet is drawn round during the working. 

Fig. 6. is a front view of the loom, a a in the spin- Rg- ^ 
die which carries tbe sheeve^, and the wipers and d, 
which move the treadles Wy Wy of fig. 5. These use 
tbe treadles of the beadles, with which they arc con- 
nected by cords from the shafts of the headles s, s. 

From the upper shaft there go two leathern belts//, 
to the roller y, furnished each with a buckle, for tight- 
ening them at pleasure. The two wipers c, c, on the 
shaft Oy which serve for taking back the lay, have tbe 
two treadles, Xy Xy in fig. 7. with a belt firora each pas- 
sing over the roller h 2 of fig. 6. and fixed to the sword 
of tbe lay. From the swords of the lay forward is fix- 
ed a belt to each end of tbe roller r ; from this roller 
there goes a cord to the spring/ which serves for tak- 
ing forward the lay which is hinged on the rocking- 
tree t, Tbe star-wheel b of fig. 3, and the sheeve b of 
fig. I. are fixed. to tbe opposite ends of tbe spindle a 
without the frame 5 and both the wheel and sheeve have 
a wiper k fixed to them for moving the treadles. In 
or^r to drive the shuttle, tbe belts 0, 0, go from the 



! 1^ r • ^ points of the treadles, over the pulleys p,p, to the ton 

xtohert ‘Mfllar, an iligenious oarlico-.pnnter 10 tbe conn- 1 ■c' 1 . .. • 

ty of Dumbarton, Scotland, wlsliing to lessen it, invent- 
ed, some years ago, a weaving-loom, which may be 
wrought by water, steam, Imrses, or any other power, 
fop which invention he received a patent in 1796. The 
following is bis own description of his patent weaving- 



loom : 

Fig. 5. represents 0 side view of the loom, AA, BB, 
GC, DD, being the frame, a is an axis (which we 
shall call the spindle) across tbe frame. On this axis Is 
a sh^ve by tore inches thick, having a groove round it, 
two inches deep, 1^ half an inch wide. The bottom 
of this groove is circular, except In one part y, where 
it is filled up to the top j a lever d rests on th*e hottotn 
of this groove, and is lifted up by it when the elevation 
c comes round to the situation represented in the figure. 
By this motion, the lever d acts on the ratchet-wheel e 



which goes across the loom. From its’lower end there 
go two small cords to the shuttle drivers g, g, which 
slide On tbe iron -rods n, n. A. long iron rod v goes 
across the lay, and is hung on two centres at the ends. 
In this rod v are fixed two small crooked wires 
Wy Wy which are more distinctly marked in the little 



figure w above, which represents a section of the lay.. 
The dot at the lower end of the wire to, in this figure, 
19 the section of the rod v. The shuttle passes between 
these wires and the lay every shot, and lifts them up, 
causing tbe rod v to turn round a little. But if the 
shuttle should not pass these wires, nor lift them, it 
would be drawn home by the lay, and destroy the weh.r 
To prevent this, there is fixed on one end of the rod P 
a stout crooked wire as, having a broad or flat head, 
which naturally rests on a plate of iron, marked and 
nzed to tbe back of the. lay. This plate has a slit in 
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X^rinj. its middle about an inch deep. 

rod a 2 of fig. 7. on which is a short stud, which is 
caught by the wire z -when the wire w is not lifted 
back by the passing shuttle. This will stop the lay 
Irom coming home, and will set off the loom. 

rjg.’ ^is another side view of the loom opposite to 
• j* ,, « >8 the star wheel i, on the out- 

side of the loom frame, on the arms of which wheel is 
hxed the wiper X-, as the similar wiper is fixed to the 
sheeyes on the other end of the spindle. The wipers 
^hich drive the shuttles are fixed on opposite squaree of 
the spindle, and work alternately. Below the star- 
wheel IS a pinion c, which is on a round spindle, turned 
bv the water-wheel, by means of a wheel om this- spin- 
die. Jn a wheel on this spindle are two studs, on which 
the pinion c slides off and on, as the loom is set off and 
on by the lever d At the farther end of this lever is 
the weight hanging by a chord which passes over a 
pulley t fixed at the outer «nd of the spring-catcli on 
which the lever rest ; and thus the loom is drawn in 
at the upper end of the lever d But when the shuttle 
does not lift the wire z, it catches on the stud on the 
rod a 2, which is connected with the spring-catch, and 
the lever d flies off. with the weight .9, and the loom 
stops working. On the head of the post F is the yarn- 
beam. The rollers^e and/are cylinders, pressed toge- 
ther by a screw-lever, and take away the cloth between 
them at a proper rate. In the roller/ is a groove for 
a band for giving the roller g-, on which the cloth winds 

self as It IS wrought. Wherever springs are mention- 
ed to be used in the above description, weights may be 
used in their stead, and to the same effect, and more 
^ of fig. 5- for driving the 

*8/ representation of a ribband loom. i. Is 
the frame of ^e loom. 2. The castle, containing 48 
pol^ys. 3. The branches, on which the pulleys turn, 

4. The tires, or the riding-cords, which run on the pul- 
i'* higfi-lisses. 5. The list-sticks, to 
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In .!.« rest, the each tbresd „f ,h. 

14. Ihe broad piece of wood, about a foot aim f 
ieamng somewhat forward, intended to ease the weiTir 
M he stoops to hiH shuttle ; it is fixed in the middle 
the breast-beam. Some Weavers, instead of this, ban 
a connivance of a cord or rope that is fastened to the 
front-frame, -HiBd comes across his breast; thisiscalled 
a stof^alh 1 5. Hie seat-bench; this leans forward rerr 
much. 16. The foot-step to the treadles. 17, The 
breast-beam, being a cross-bar that passes from one of 
the standards to the other, so as to front the workman’i 
breast : to this breast-bar is fixed a roll, upon which thi 
ribbon passes in its way, to be rolled upon the roller, 
that turns a little below. 18. The clamps, orpiecesof 
wood, in which the broaches that confine the treadle* 
rest. ip. The treadles are long narrow pieces of wood, 
to the ends of which tlie^ords that move the lissesarr 
fastened. 20. The treadle-cords are only distingouhed 
from the riding-cords by a board full of holes, whidi 
divide them, in order to prevent the plate-leads, which 
are tied to the high-lisses, from pulling them too high 
when the workman’s foot is off the treadle : which itop 
is made by a knot in the treadle-cord, too big to hi 
forced through that hole in the board. 2i. The liw 
are two pieces of thin narrow hoards only used in plan 
works, and then to supply the place of the long-hamea. 

22. The knee-roll, by which the weaver rolls up h» 
ribbon as be sees proper, or by bit and bit as it is finish- 
ed. 23. The back-rolls, on which the warp is rolled. 

It is to be observed, that there is always as many rolls 
as colours in the work to be wove. 24. The clamps, 
which support the rollers. 25. The retorningsticb, 
or, as others call them, the returns^ or the 
pulleys^ to which the tiers are tied, to clear the conm 
of cords through the bigh-lissea. 26. The catch-board 
for the tumblers. 27. The tire-board, 28. The hof- 
tons for the knee-rolls and treadle-board, described in 

JN® 20. 

It is stated in the proceedings of the National 



which the*^hlffb ' J* ^ [ist-sticks, to It is stated in the proceedings of the National insti* 

lists are a Lmber nfTn tute of France, that a^report ww presented to that hodr 

plate leads at the bottom platines, or concerning a new machine for weaving ribbed stock- 

Se r Sle T.k '”8»- Th* advantage, which thi, machine pos^ 

of the ' ounJ b ” emss-thread, art said to be, tl.at if may be erected at one half of * 

fine, frLt rr „M • oxpenoe of the Engliah Stocking frame, and tW 

and three or four inrbp<i J ° six inches long, movements are much lighter. The experience 0 1 

the bottom • some usp round at operations for two years has confirmed these admtag^ 

uae is to null down thn I" * * '"ntead of them : their Of the natnre and construction of thi, macbinene ^ 
raised bv the tr^d^^ »h.ch the workman bad bad no opportunity of obtaining any inform.tion; W 
raiseo by the treadle, after his foot is taken off. 8. The ™ . 1 —.- 1 .. —JiL _l:i- .. t.J ih!. short nom*. 
branches or cords of the ground harness, which go 

thrw®ll r"i"’® Wgh-lisses: !n 

frivlnee “ ’•y ‘Wn con- 

trivance that the iveaver draws in the thread or silk 

reed or^shuftle 

•way, the battof i, WhT ’ *»l‘cn WEBSTER, Alexandkr, D. D- f 

to beat the work close lo 8pr»ng from the top, James Webster, ministerof the Tolbootb ebure i 

The spring rfhVbatren Z Ir l'’" "I"''- > ‘“‘I born in that city about the yesj iW; "J 

the work. 12. The lone h.r *, mi^e to close was only 13 years of age at the death of hjs * ’ 

by which the figure is fa?s;d! ?f Th r* of course could derive I'ttle from parental 

Jong piece, of rf und or soua™ i Ja ‘I'" o^mple. He studied at the university of 

s,uani lead, tied to the end of the several branches of learning withpeat ^ff!^ 



had no opportunity of obtaining any mforniaiion > ^ 
we thought it worth while to insert this ”*l'**^' 
with the view of directing the attention of such o o 
readers as may be interested in the improveroeDt o so 

^ B formed of thrP»Jj 

interwoven with each other; some i 



may 1 

manufactures. i r i, jdi 

WEB, a sort of tissue or texture formed oft ^ 

terwoven with each other; some whereof are exten 

in length, and called the warpi others are drawn ' 
and called the w(x^, , 
WEBERA, a genes of plants 
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l¥ebster. particularly those conoected with ihe mathematics, for 
■ V * irhich he discovered an early predilection. He after- 
wards attended the lectures of the professor of divinity, 
and in the year 1733 he was ordained minister of the 
parish of Culross, and in June 1737, he was admitted to 
be one of the ministers of the Tolbooth church of Edin- 
burgh. His eloquence was noble and manly, his piety 
conspicuous, and the discharge of his pastoral duties 
faithful and laborious. To these qualities he added an 
enlightened zeal for the external interests of the chnuclr, 
a jealousy of corruption, a hatred of false politics and 
tyrannical measures, which sometimes exposed him to 
calumny from the guilty, but secured him the esteem 
of all who could value independence of soul and inte- 
grity of heart. 

The prosperity of fortune which placed Mr Webster 
in the church of his father, and restored him to the po- 
lished society of his native city, was not confined to these 
favours. Eleven days after his settlement in Edinburgh, 
he obtain'ed the band of Mary Erskine, a younglady of 
considerable fortune, and nearly related to the noble fa- 
mily of Dundonald'. The genius of Mr Webster now 
began to unfold itself. Family connections extended 
his acquaintance with the nobility. Edinburgh then 
possessed a number of men, both in civil anif ecclesias- 
tical stations, who have saved or adorned their country. 
With these he was soon to co-operate in defending the 
Protestant interests from the arms and artifices of re- 
bellion. 

In the year 1733 * ministers seceded from 

the church, and being anxious to draw away as many 
as possible from the communion which they had renoun- 
ced, they invited down to Scotland in 1741, Mr George 
Whitefield, a young preacher of great piety and extra- 
ordinary pulpit talents. On his way to Dunfermline, 
he was met and entertained at Edinburgh by Mr Web- 
ster and some of bis brethren. From them he learned 
the state of church parties in Scotland *, and though he 
kept his promise of preaching first in Fife, he declined 
connecting himself with any particular sect. Disap- 
pointed of his influence and assistance, the Seceders 
ascribed the eflects of his preaching to sorcery and the 
devil, while Mr Webster, in a pamphlet which he pu- 
blished on. the occasion, attributed them to the influence 
of the Holy Spirit, an opinion regarded by the Seceders- 
- as unspeakable wickedness. 

In the year 1 745, Mr Webster remained in the city 
when it was taken by the rebels, and employed bis'unU 
versal popularity and vigorous eloquence in retaining 
the minds of the people in the iotereste of the house of 
Hanover. His exertions in this were not overlooked by 
most of the spirited gentlemen who acted in quelling 
the rebellion. He became an intimate friend of Duncan 
Forbes of Cniloden, Lord Milton, and others. 

He preserved to the latest period of his career, that 
activity both of mind and body, which distinguished 
him in the prime of life, obtaining at last his frequent 
wish and prayer, an easy and peaceful death, after a 
ve^ short indisposition, on the 25th of January. 1784. 
His remains were deposited in the Grayfriars church- 
yard ; and it is not a little remarkable that neither pri- 
vate friendship nor public generosity has yet come for- 
ward to testify its regard for two of the most eminent 
• ^f*’’**^^*^*'® church of Scotland. The ashes of 

Webster and Blair repose in the same cemetry, undis- 



tinguished from the less illustrious dead. No monu- Wcb^t«r 
mental stone marks the place of their dust. |] 

Nature endowed Mr Webster with strong faculties, ^ Wc eki. 
which were afterwards improved by a considerable share » 
of erudition. He was a master in the knowledge of the 
world and of human nature j bis address was engaging j 
his wit strong as his mind ; his convivial powers, as they 
are called, enchanting; He bad a constitutional strength 
against intoxication, which made it dangerous in most 
men to attempt bringing him into such a state. His' 
character as a minister was popular in the extreme. 

His voice was harmonious, and bis figure noble. To 
the poor he was a father and a friend, a liberal patron to 
poor students. In his person he was tall, and of a thin 
and meagre habit. His features were strongly marked, . 
and the conformity of the whole indicated genius and 
independence. 

To him the widows of the clergy*are indebted for 
the establishment of the celebrated Scheme^ the plan of 
which he matured in his mind soon after he was appoint- 
ed a minister of the Tolbooth church. By it the wi- 
dows of ministers are entitled to the annual sum of 10, 

15, 20, or 25 pounds, according as the clergy pay into 

the fund yearly, 2I. 12s. 6d. — 3I. i8s. pd 5I. 5s. 

or 61 . 1 13 . 3d, or to their children in sums of 100— 

250I. in favour of wfilch an act of par- 
liament was obtained in terms of a petition ■(17'Geo. II.) 
with liberty to employ the surplus of the annual payments 
and expences in loans of 30I. each among the contribu- 
tors, and to put out tb^reroainder at interest, on proper 
security. A second act was procured in the 2 2d year 
of the same reign (1748) granting liberty to raise tbo 
capital to 8o,oool. including the sums lent to contribu- 
tors. The fund is conceived to commence from tbh 
25th March 1744* This was followed by another act 
in the year 1770, discontinuing the loan granted to 
contributors, and granting liberty to raise the capital 
to iob,oooh j and the whole economy of the institution 
was then fixed and determined, a report of the state of 
the fund being ordered to be made annually to the Ge- 
neral Assembly by the trustees, which was to bo after- 
wards printed. The succesa.of the scheme has been • 
complete. 

WEDGE, one of the mechanical powers. See Ml- 

CHANICS. 

WEDNESDAY, the fourth day of the week, so 
called from a Saxon idol named Woden^ supposed to be 
Mars, worshipped on this day. ^ 

Ash-WEBVESDAY, the first day of Lent, so called from 
the custom observed in the ancient Christian church of 
penitents expressing their humiliation at this time, by 
appearing in sackcloth and ashes. ^ 

WEED, a common name for all rank and wild 
herbs, that grow of themselves, to thfe detriment of 
other useful herbs they grow among;* 

W]^, in the miners language denotes the degene- 
racy of a load or vein of fine metal into an useless mar- 
casiie. 

\\ EEDS, also denote a peculiar habit,, worn by th« 
relucts of pewons deceased, by way of mourning. 

WJ^K,.in chronology, a division of time comprising 
seven days. See Planetary Days and Sabbath. 

Passion-WEEK, or the Holy Week, is the last week 
in Lent, wherein the church celebrates the mystery of 
our Saviour’s death and passion. 

Wmext. 
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Ember, See Ember. 

Eeojit o/* ESKS, See Pentecost. 

ICHTHYOLOGT/«//..j^. 
w 11,11, Vllj, in Zoology, a species of curculio. See 
CuRcuLio, Entomology Inde^ ; and for U,e method 
o destroying this troublesome and destructive insect, 

«ee Granary and Vermin. * 

WEIGELIA, a genus of plants belonging to the 
l!^lx pentandria monogynia. See Botany 

WEIGH, a weight of cheese, wood, &c. containing 
2 s 6 pounds avoirdupois. Of corn, the weigh contains 
40 bushels ; of barley or malt, six quarters. In some 
of cheese is 300 pounds. 

^^EIGHING, the act of examining a body in the 
balance to find its weight. 

ff^EroHiNa Anchor, is the drawing it out of the 
ground It had been cast into, in order to set sail, or quit 
* port, road, or the like. 

fV'". » quality in natural bodies, 
whereby they lend downwards towards the centre of the 
earth. Or, weight may be defined in a less limited man- 
ner, to be a power inherent in all bodies, whereby they 
tend to some common point, called the centre of eravi- 
or, to speak more accurately, to one another : and 
that wit^h a greater or less velocity, ,s they are more 
e 8 dense, or as the medium they pass through is 
*”*\v Mechanics. 

Weicht, in commerce, denotes a body of a known 
weight appointed to be put in the balance against other 
oodles whose weight is required. 

aurP'^.r,!*"*^ of commerce depending, in a good mea- 
aure, on the justness of weights, which are usually of 
‘ * 7 11 °"' I"; ™u*t nations haye taken care to pre- 
Thrl r '•y damping or marking 

them by pro^r officers, after being adjusted by some 

original standard. Thus, in England, the standard of I*- Modern WehsNTI. 

weights IS kept in the exchequer by a particular officer . l 

called the clerk the markeU ' t • Weights.— Renardson, is s pspH pdr 

Weights may be distinguished into the ancient and ‘be Philosophical Transactions, bs 8 pro« 4 | 

®®dern. at first there was but one weight in England, anaua 

this was the avoirdupois. Troy weight was intro®***" 

I. Ancient Weights. 

I. ThoM of ancient Jews, reduced to the English 
troy weight, will stand as in the following table: 

Kb. as. dwt. gr. 

O O 9 2^ 



0 9 3 it 
0 0 94 
0 0184 
0 a 64 
0 3 0} 
0 

061^ 

jjUnciM 0 18 

’^Libra 10 18 15^ 

The Roman ounce b the English avoirdupois oontfr 
which they divided into seven denarii, as well as«|kt 
drachmas. 



3. AUfc WeighU , 



{Drachma 
kiina 



100 



6000 



6 c 



Talent 



English Troy Weiglt 
lb. oz. dvL 

0 0 a 16.9 

. I I 10 10 

67 7 5 ® 



Shekel 



60 



Maneh 
I3000 jcjTalent 



in tbe time of Heorj VU. : At present, both the twy 
aodav ’ ’ ' * ■ ■ — 

weight 
town ir 
is u.sed 
liquorSi 
things. 



... 1/1 AAicMi^ V . *»- r'y—"’ , rp^ 

and avoirdupois weights are used in England. ^ 
weight srems to have derived its name from 
*««.« :« U'rjjnce, where a celebrated fair » 

r weighing gold, silver, jewels, silk , » 
The avoii-dupois is used for weighing «««» 



igm srema 10 nave oerivcii ub ..vm- - - 

rn in France, where a celebrated fair jj| 

ised for weighing gold, silver, jewels, silk, * 



a 3 6 104 






Tjimlb tf Tn^ Weight, at mi 

J^th/tcaria- 



jGraiDa. 




24 


PeuDy*weig 


00 

c 


20 


0 nee 


5760 


240 


1 2 |] 



Grai 

20 


ns. 

Scruple. 9 


60 


3 


Dram. 5 


480 


24 




Ounce - 5 
— — 1 , 


5760 


288 


jL 





The troy pound in Scotland, which 
be the same as the French popnd, isconunon / ^ 
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Wcislit. equal to 1 5 ounces and three quarters troy English 
V ' weight, or 7560 grains. But by a mean of the stand- 
ards k( pt by the dean of guild of Edinburgh, it weighs 
7599 t\ or 7600 grains. 



Table of Avotrcli/pois Tf eight. 



Drams. 

16 


An ounce. 






256 


6 


A pound. 




7168 


448 


28 


A quarter. 


28672 


1792 


1 12 


4 


A liundr 


573440 


35840 


2240 


80 


20 



A. ton. 



24 


Penny-weight. 




72 


3 


Gros. 




576 


24 


8 


Ounce. 


4608 


192 


64 


8 


Marc 


9216 


384 


128 


16 


2 



VoL. XX. Part II. 



Half 

2 


ounce. 

Ounce. 


4 


2 


Half quarter pound. 


8 


4 


2 


Quarter-pound. 


16 


8 


4 


2 


Half-pound. 


32 


16 


8 


4 


2 1 Pound 


320c 


1 60c 


800 


400 


200 ! ICO |(^ 



W.lgU. 



The avoirdupois pound is equal to 7004 troy grains, 
the avoirdupois ounce to 437.75 grains j and it follows 
of consequence, that the troy pound is to' the avoirdu- 
pois ounce as 88 to 107 nearly j for as 88 to 107, so is 
5760 to 7003.636 : that the troy ounce is to the avoir- 
dupois ounce as 80 to 73 nearly j for as 8o to 73, so is 
480 to 438. An avoirdupois pound is equal to 1 Ib, 
3 0Z. 1 1 dwts. 20 gr. troy j a troy ounce is equal to i ox. 
1.55 dr. avoirdupois^ an avoirdupois drum contains 
27.34375 grains; 175 troy pounds are equal to 144 
avoirdupois pounds. 

The moneyers have a peculiar subdivision of the grain 
troy : thus, 

. TGraln *1 T 20 Miles, 

rp, 1 Mite I . . I 24 Droits. 

Droit f 20 Perolts. 

{.PeriotJ L24 Blanks. 

The English weights are used in the United Provinces 
of America. 

2. French IFeights . — DilTerent weights were former- 
ly used in most of the dilferent provinces of France : 
These, however, have undergone very material altera- 
tions since the revolution in that kingdom. See Mea- 
sure. But as a knowledge of the ancient weights of 
that country is of importance, on account of the books 
in which they are used, we insert the following tables. 
The Paris pound contains 16 ounces, and is divided 
two ways. 

Grains. 



The weights of the first division are used to weigh 
gold, silver, and the richer commodities ; and the 
weights of the second division for commodities of less 
value. 

The Paris 2 marc, or pound weight, is equal to 7560 
grains troy, and the Paris ounce equal to 472.5 grains 
troy. 

lb. oz. dwt, gr. 

The Paris pound = i 315 o troy. 

The Paris ounce o 9 19 16.5 troy. 

A gra'n troy =: 1.2186507 of a Paris grain. 

But the pound W’jis not the same throughout France. 
At Lyons, c. gr. the city pound was only 14 ounces: 
so that I CO Lyons pounds, made only 86 Paris pounds. 
But beside the city pound, they had another at Lyons 
for silk, containing 15 ounces. At Thoiilouse, and 
throughout the Upper Languedoc, the pound was 13 
ounces and a half of Paris weight. At Mar.>^eillcs, and 
throughout Provence, the pound was 13^ oumes of 
Paris weight. At Kouen, beside the common Paris 
pound and mark, they had the weight of the vicomte ; 
which wa.s 16 ounces, a half, and five-sixths of the Paris 
weight. The weights enumerated under the two ar- 
ticles of English and French weights are the same that 
are used throughout the greatest part of Europe ; only 
under aomewhat dilferent names, divisions, and propor- 
tions. 

French weights were formerly used in all the French 
American settlements. 

3. Dutch Weights , — The weight used in Amsterdam 
and all over Holland is called Troy weighty and is ex- 
actly the same with that used at Brussels. The Dutch - 
weights are as follows : 

Deuskens. 



2 Troyken. 



16 



5^2 



D240 



81920 



256 



5120 



40960 



Vierling. 



128 



2560 



20480 



As. 



32 



640 



\ngle. 

lonnce. 

Marc. 



160 



8 



The marc is equal, according to M. Tillet, to 4620 
French grains. 

4 S The 
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to i6 ouTc«”’“" -Jivlded ^ used ,t Genoa, (L, weigh) ^ 

toe peso sottt/e niaht i.J • 



Weight. 

■- . f • “sea in commei 

r;t£~H9 !^S 

arsemc pound weiVKf • ? ' 7 ne nrst la called 

8 dram.? the dram R ‘ "‘"*"*,*<5 °““«es. ‘he ounce 

' »re equal to 4 apothecary’, po’undl 

The Dutch stone ' . — R „„ • , „ 

The Lispundt, or LI. Z , Ib. 

The hundred weight _ 

-1 he bchippondt, or Sch. lb. =300 






jGrains (gold weight). 

jCrain ($Ilver weight). 

|Toraine (gold weight). 

jTomine (silver weight.) 
lAdarme. 



I2| 



37v 



75 

96 

•600 



36 



72 



| 9 ^ 

576 



M004608 



3 t 



50 



400 



1 \i 



48 



384 



24 ^ 



16 



128 



[Ochava. 

[castellano. 






8 



64 






50, 



(Ounce. 

8 (ware. 



4 g™:, Ca;„rFr:ri"h® iv'^k ^ 7 

Holland. One hundred marcs of C«n ' 

marcs of Holland ; loo marcs of HoT* ^ » 

of Castile. Medicines are sold^bv ^ ~ 

but ft IS divided dilTerenHv marc j 

drachms, 192 scruples osl ^ ounces, 64 

4608 grains ^ ^'52 caracteras, 

»oarc.s, called wioro- divided into two 
the marc of Castile Tli^ * of equal to 

. of Portugal T IcU 

ing silver coin of ^ for essay- 

groins. The marcof Aw’r*’. r"** «>f 4 

••Ivor ,s equal, according tl Til 

»"d 34 grcains French, which n»t ’ ’ ounces 34 gr„s, 

JO that It is exactly il,e .ame with*?!.^ f* Holland ; 
« <I;vided into 8 ounces P®"”'!- li 

grains. ■ ““*’ ^4 «utavas, 19a .cruples, 4608 

The pound consists nF 

outavas j thearrobaof aLh ounces, or 96 

li'Sf 



, : 7 /‘tj'-'TTT 

in the country j 7078^ as =r marc useu 
iron 5 7416 as rr pound used in medicine 

The skippund =r 400 lbs. for wcig 
The centner sr 120 lbs. 

The waag :?: 165 lbs. 

The sten 32 lbs. 

The Swedish as z= i as of Holland troy* 

8. German JFcigkis, — Vienna, The marc 
for weighing gold and silver is divided intoi^lo'K 
64 quintals, or 256 deniers or pfenings j the loth into 

/I -rc This marc, according t» 

i6grain% 
’ of 



T V* \JCaiilwia 

4 quintals, or 16 pfenings . XIII 3 «*••“'> c 

Tillet, is equal to I marc, i ounce, i gros, i6gnun% 
French, = 5831 as troy Holland. The pound cl 
Vienna is divided into 2 marcs, or 4 viertin^J * * 
mark into 8 ounces, 16 loths, 64 quintals, or 2o6pt 

; for essaying gold is 



nings. 

Hamburgh. The marc lui cos- t*» 6 & — _ 
into 24 carats j the carat into 12 grains. ®‘’o 
for silver is divided into 16 loths, and the loth in® 

— -f «Cfi nrfllDS. 



: IS niviueu into 10 loins, an* 
grains. These marcs consist each of 288 " 

are therefore equal. This marc, used in Hanihurg 
gold and silver, is the marc of Cologne, whicli/s ^ > 
according to Tillet, to 7 ounces, 5 , 

F rench, =i 4866 as troy of HoHand. It is div« n 
8 ounces, 16 loths, 64 quentins, 256 
esches, or 65536 richt pfenings tbeile. The ajjo ^ 
pound used in Hamburgh, and almost all 
divided into 12 ounces, 96 drachms, 288 ny. 

5760 grains 5 an ounce is equal to 621 as ol ^ 



weighing gold .nd silver, (he former for otkirlliM^ 
Ihe pound of the peso sottile is eqwd.McoraWliiri 

.•fj- -i T"®’ g™s. 30 p>i"»rrentli. Il 

is divided into 8 ounces, the ounce into 34 deoim,iiii 
the denier into 24 grains. The pound of the peso ms, 

T, ,‘0 ] marc, 2 ounces, 3 gros, 3 grains, fiesA 
It IS divided into 12 ounces ; 

The cantaro =100 lbs. peso groiso. 

1 he rubbo =25 lbs. 

The rotolo =: 14 lb. 

100 Jbs. peso grosso = 64ylb.ofcommerceofiiDsteriLs. 
loolbs peso sottile ;r J29 marcs troy of Hollaai 

Home, The Homan pound .consists of 12 ounces, ik 
ounce of 24 deniers, the denier of 24 grains. Tbefiomi 
J^und, according to TiJl^, is equal to i marc, 3 ouoeti, 

T gros, 14 grains, French. 

, . The marc for weighing gold and silver can- 

tains 8 ounces, 32 quarti, 1152 carati, or46c8goni. 

An hundred marcs of Venice =: 974 mafcs troyofflol’ 
land, too marcs of Holland = 103 of Venice. InU- 
, nice they also use a peso grosso and peso sotlHe. loolh. 
Jieso grosso rr 94^1 commercial Jbs of.imsterilini. 

100 lbs. peso sottile rr 614 ditto. 

7. Swedish freights . — The marc for weighing gold 
and silver is equal to 16 lods, 64 quentins, or 4384 ai- 
T be pound of 32 lods, used for weighing food,iseqoil, 
according to Tillet, to l marc, 5 ounces, 7 gi<»> 

8 grains French, which makes 8848^ as troy of Hoihod. 
Ibis answers exactly to the weight of the dlffercDt 
pounds, as fixed in Sweden, viz. 8848 as r: the ponod 
for weighing articles of food j 7821T5V marc used 
in the mines ^ 745O7-IT “ marc used in towns aod 

in the rniinirv • *7r?»vfi* ao — mar/j used for weighing 
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■ The poand of commerce is equal, according to Tillet, 

^ 1'^ to 10085 as of Holland ; for half a pound is equal to 

j ounces, 7 gros, 23 grains, French. This pound is di- 
: • ; vided into 16 ounces, 32 loths, 128 quentins, or 512 

' ~ . pfenings. 

9. Russian The berckowitz =: 400 lbs. 

' The poud . - - - - = 40 lbs. 

The pound is divided into 32 loths, or 96 solotnuks. 
62 One hundred Russian lbs. = 1667 marcs, or 82J lbs. of 

Amsterdam. One hundred lbs. of commerce of Am- 
sterdam == 1 207th lbs. of Russia. 

10. Weights used in the several parts of Asia, the 

, T.ast Indies t ChinOj Persia^ &c. — In Turkey, at 

Smyrna, &c. they use the batman, or battemant, con- 
' taining 7? occosj the occo contains 4 chekys or pounds, 

" " each of which, according to Tillet, is equal to 1 marc 

~ ' 2 oz. 3 gros. 28 gr. French. The Turkish weights are 

divided as follows : 

Cantarn^ Britmans. Occot. Rotolos. Chekh. Mescals. Drachms. 

I = 7f = 44=100 =176 =11735^=^:17600 

1 = 6= I3tt— 24 = 1600 = 2400 

1= 2 tV= 4 = 266y= 400 

1 = ij|=z Ii 7 f= 176 

I =: 66y= 100 

I = If 

■' At Aleppo there are three sorts of rottos } the first 

- ' 720 drachms, making about 7 pounds English, and ser- 

~ ving to weigh cottons, galls, and other large commodi- 

ties \ the second is 680 drachms, used for all silks but 
white ones, which are weighed by the third rotto of 700 
t.* drachms. At Seyda the rotto is 600 drachms. 

The other ports of the Levant, not named here, use 
some of these weights j particularly the occa, orocqua, 
the rottoli, and rotto. 

The Chinese weights are, the piece for large commo- 
dities : it is divided into 100 catis or cattis, though 
some say into 125 j the cati into 16 taels or tales, 
each tael equivalent to if of an ounce English, or the 
weight of one rial and and containing 12 mas or 
masses, and each mas 10 condrins. So that the Chinese 
piece amounts to 137 pounds English avoirdupois, and 
the cati to i pound 8 ounces. The picol fur silk con- 
taining 66 catis and j- j the bahar, bakaire, or barr, 
containing 300 catis. 

Tonquin has also the same weigllts, measures, &c. as 
China. Japan has only one weight, viz. the cati ; which, 
however, is diflerent from that of China, as containing 
20 taels. At Surat, Agra, and throughout the states 
of the Great Mogul, they use the roan, or maund, where- 
of they have two kinds ; the king’s maund, or king’s 
weight ; and the maund simply ; the first used for the 
weighing of common provisions, containing 40 seers, or 
■erres ; and each seer a just Paris pound. The common 
maund, used in the weighing of merchandise, consists 
likewise of 40 seers, but each seer is only estimated at 
12 Paris ounces, or J of the other seer. 

The maund may be looked upon as the common weight 
of the East Indies, though under some difierence of 
name, or rather of pronunciation ) it being called mao 
at Cambaya, and in other places mein and maun. The 
seer is properly the Indian pound, and of universal use; 
the like may be said of the bahar, tael, and catti, above 
mentioned. 



The weights of Siam arc the piece, containing two WeiVl.t. 
shans or cattis ; but the Siamese catti is only half the . 
Japanese, the latter containing 20 taels and the former 
only 10 ; though some make the Chinese catti only 16 
taels, and the Siamese 8. The tael contains 4 baats, or 
ticals, each about a Paris ouncq ; the baat4 selings or 
niayons ; the mayon 2 fouangs ; tlie fouang 4 payes; 
the paye 2 clams ; the sompaye half a fouang. 

It is to be observed, that these are the names of their 
coins as well as weights ; silver and gold being commo- 
dities there sold, as other things, by their weights. 

In the isle of Java, and particularly at Bantam, they 
use the gantan, which amounts to near 3 Dutch pounds. 

In Golcooda, at Vigapour, and Goa, they have the fu-< 
ratelie, containing 1 pound 14 ounces EnglUh ; the 
mangalis, or mangelin, for weighing diamonds and pre- 
cious stones, weighing at Goa 5 grains, at Golconda, 

&c. grains. They have also the rotolo, containing 
147 ounces English ; the metricoi, containing the sixth 
part of an ounce; the wail for piastres and ducats, 
containing the 73d part of a rial. 

In Persia they use two kinds of batmans or mans ; 
the one called cahi or cherapy which is the king’s 
weight, and the other batman of Tauris. The first 
weighs 13 pounds 10 ounces English; the second 6f 
pounds. Its divisions are the ratel, or a i6lh ; the der- 
liem, or drachm, which is the 50th; the meschal, which 
is half the derhem; the dung, which is the sixth part of 
the meschal, beingequivalent to 6 carat grains; and, last- 
ly, the graij^ which is the fourth part of the dung. They 
have also the vakie, which exceeds a little our ounce ; 
the sah-cheray, equal to the 11 70th part of the derhem; 
and the toman, used to weigh out large payments of mo- 
ney without telling ; its weight is that of 50 abasses. 

II. fFeights at Cairo in jSg-y/?/.— Almost every kind 
of goods has its own weight ; these are regulated by tb« 
cantaren or principal weight. 

Hotels. 

The ordinary cantaren, or hundredweight, weighs 100 



The cantaren of quicksilver and tin - 102 

cofiee, wine, and iron - 105 

ivory - - - - 100 

nlmonds and other fruits - . 115 
woods for dyeing - - 1 20 

arsenic and other drugs - 1 25 

minium and cinnabar - 130 

gujn arabic, aloes, and other 
aromatics - - 133 



The ratel or rotoli is nearly equal to the pound of 
Marseilles; 108 lbs. of Marseilles are equal to 110 ro- 
tels. The Marseilles pound consists of 13 ounces of 
Paris; so that the 100 lbs. of Marseilles are equal to 
81 Ihs. Paris, and 100 lbs. Paris = 123 lbs. of Marseilles. 

We shall subjoin here Mr Ferguson’s table for com- 
paring the English avoirdupois pound with foreign 
pounds : 

London pound i.oooo Bruges i>0204 F#rfttton*« 

Antwerp 1,04 Calabria 0.73 Tables tmi 

Amsterdam i.iiii Calais 0*9345 

Abeville 1.0989 Dieppe 1.0989 

Ancona 0.78 Dantzic 0.862 

Avignon 0.8928 Ferrara 0.75 

Bourdeaux 1.0989 Flanders 0.9433 

Bologna 0.8 Geneva 1.07 

4 S 2 Genoa 
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Weight. Genoa, gross 
Hamburgh 
Lisbon 
Leghorn 
Norimberg 
Naples 
Paris 
Prague 
Placentia 



W E 


I 


0.7 


Rochelle 


1.0865 


Home 


1135 


Rouen 


0.75 


Seville 


1.1363 


Thoulouse 


0.71 


Turin 


1*1235 


Venice 


1.2048 


Vienna 


0.72 
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0.8928 
0.7874 
1.1089 
0.9259 
0.8928 
0.82 
1.06 
1.23 



luo piupuiuion 01 me several weights 
used throughout Europe, we shall add a reduction of 
them to one standard, viz. the London ponnd. 

The 100 Ih. of England, Scotland, and Ireland are 
equal to 



lb. 

91 

96 

88 

106 
90 

107 

8i 

93 

89 

96 

^37 

132 

^53 

252 

^54 

97 

104 

96 

112 

107 

89 



oz. 

8 

8 

o 

o 

9 

1 1 

0 
7 
5 
7 

1 

4 

II 

II 

o 

10 

0 

'a 

5 

T 

r 

1 

T 
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of Amsterdam, Paris, &c. 
of Antwerp or Brabant, 
of Rouen, the viscounty weight, 
of Lyons, the city weight, 
of Rochelle. 

of Thou louse and Upper Languedoc, 
of Marseilles or Provence, 
of Geneva, 
of Hamburgh, 
of Franefort, &c. 
of Leipsic, &c. 
of Genoa, 
of Leghorn, 
of Milan, 
of Venice, 
of Naples. 

of Seville, Cadiz, &c. 
of Portugal, 
of Liege. ' 
of Russia, 
of Sweden, 
of Denmark. 

j u nr niachine was some time ago in- 

vented bv ^ . Hamn of Paris, wberebv the weights of 
the p, pal countries u, Europe, and the relative pro- 
po i tion, they hear to each other, arc shown at one vL. 
lor this he received a hounty of 20 ciiineas from the 
Society instituted at Loudon for the Eiicouratrenient «f 
Alts, Manufactures, and Commerce. The fo'llowinit is 
a description of tins ingenious iiiachliic. ^ 

*• tt Lii'.’tife sLt eVi r 

screws at g is drawn dowii’warils • aiI7th'rba7u 
ing a rack thereon at c. turns the pinion /] in proport on 

It It “"t’.. Figure 2 

of r f I ^ «^«chme, on which is a number 

icTofluil"'"'^’’ “';“i‘'" o‘ -veral 00.1 

Id, on a t '■’'P'-'^^^ed liy the 

r, a 1 ° r 7 I" uf this face 

./; shown ‘at fi'mra V"’ 

jects, which hv H / . a hand pro- 

such p.ai t of the cit ‘"'"'"K P‘''i»". points to 

hung to the hook. R-^ marked with the weight 

any'\f the co,m,rfe 
troy of London, wliichlre et"^’ 
or to the pounds avoirdunols r 7 ^ 

second eiicle, and so of tl rett "' 

ItaiKl, Whieli maybe hroi.oht t'„ ^ ®" >''e 

e. t to any of the circles at 



Plate 



Fig. i. 
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pleasure, in order to point out the relative weiVbt siti , 
greater precision. ^ 

Many attempts have been made to introduce an uni. 
formity of weights and measures into the commertiai ' 
world ; but hitherto they have all failed, The actom. ' 
plishment of such an undertaking would he of loGoile 
advantage to mankind, and certainly claims (he most 
serious attention of those who by their situation aa 
alone bring it about. The undertaking is indted dif. 
ficult, but surely not impossible. Something of ttii 
kind has been attempted and adopted in France; and, 
as the method is simple, and exceedingly well adapted 
for calculation, it surely deserves to be imitated. S« 
Measure. 

'eight of Air. See Pneumatics, N° 14—19. 

Regulation of JF eights and Measures^ is a branci 
of the king’s prerogative. See Prerogative and 
Measure. 

As weight and measure are things in their nature ar- 
bitrary and uncertain, it is therefore expedient that they 
be reduced to some fixed rule or standard: which stand- 
ard it is impossible to fix by any written law or oral p 
clamation 5 for no man can, by words only, giveanolk 
an adequate idea of a foot rule, or a pound weight. It 
is therefore necessary to have recourse to some visible, 
palpable, material standard ; by forming a comparison 
with which all weights and measures may be redoced to 
one uniform size j and the prerogative of fixing this 
standard, our ancient law vested in the crown, asm 
Normandy it belonged to the duke. This standard wi 
originally kept at Winchester: and we find in the lain 
of King Edgar, near a ceivtury before the Conque^,an 
injunction that the one measure, which was kept at uio* 
- • . • I-, ji(gt 



injunciion uiai uie one measure, wintu — 

Chester, should be observed throughout the realm. Mist 
nations have regulated the standard of measures oflengt 
by comparison with the parts of the human 
the palm, the hand, the span, the foot, the cubit, the e 
{ulna or arm), the pace, and the fathom. Butastitse 
are of dilltrent dimensions in men of different propw 

tions, our ancient historians inform us, that anew st* 

ard of longitudinal measure was ascertained by 
Henry the First j who commanded that the 
cient ell, which answers to the modern yard, sliou 
made of the exact length of his own arm. ‘ ® , 
standard of measure of length being gauinl, a ° ^ 
are easily derived from thence; those of grealei eng 
by multiplying, those of less by dividing, 
standard. ' Thus, by the statute called ^mposiOo 
7'uni ft pcrtican/nij five yards and a half make a f | 
and the yard is subdivided into three lett, an . 
into 12 inche.s; which inches will heeaclio 
of three grains of barley. Supcifieial * r „ 

• • those of length; and measure 



Jived by squaring 

iracity iiy cubing them. The staiiuaru ’’y,® t ji{ 
origl, rall y taken from corns of wheat, 

, . - . L„... is still called 



Tlie^lamlard ofOTigl'l*® 



.1;,. ...... T ..w... 

denomination of weights we have 
3 2 of which are directed, by the statute ca e 
mcinurarum, to compose a pennyweight, w ere 
an ounce, 1 2 ounces a pound, andsoupwar «• 
these principles the first standards ipqGfni 

being originally so fixed by the crown, t ^ 
regulations have hern generally mau^ . ; 

parliament. Thus, uiuh r King ][ wit 

iiament Iiolden lit \\ c.stminsler, A. P* . ^|’jndo 5 « 
oid.iincd that there should be only 
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^ '^cight measure throughout the kingdom, and that tlie custody 
II of the assize, or standard of weights and measures, should 
be committed to certain persons in every city and bo^ 
rough j from W’hence the ancient oflice of the king’s 
aulnager seems to liave been derived, whose duty it was, 
for a certain fee, to measure all cloths made for sale, till 
" the ofRce was abolished by the statute 11th and 12th 

William m. c. 20. In King John’s time this ordi- 
^ nance of King Richard was frequently dispensed with for 

^ money ^ which occasioned a provision to be made for 

enforcing it, in the great charters of King John and his 
son. These original standards were called poiidus regis 
and mensitra domtni regis^ and are directed by a variety 
of subsequent statutes to be kept in the exchequer 
chamber, by an officer called the cltrk of tht‘ market ^ ex- 
cept the wine gallon, which is committed to the city of 
r of London, and kept in Guildhall. 

The S::ottish standards are distributed among the old- 
est boroughs. The elwand is kept at Edinburgh, tlie 
pint at Stirling, the pound at Lanark, and the firlot at 
Linlithgow. 

Various statutes have been enacted for regulating 
and enforcing an uniformity of weights and measures j 
and by the articles of union, the English standards are 
established by law over all Great Britain. But the 
force of custom is so strong, that these statutes have been 
ill observed. The Scottish standards are still universally 
^ retained for many purposes j and likewise a variety of 

local weights and measures are used in particular places 
of both countries, which diff er from the general standards 
of either. A report was made by a committee of the 
' House of Commons on the subject of weights and mea- 

' sures, 24th June, 1819, recommending alterations of a 

very limited nature*, but nothing farther has been done. 

WEINMANNIA, a genus of plants of the class 
’* octandria, order monogynia^ and arranged in the uatu- 

* ral classification with those plants the order of which 

is doubtful. 

WELD, or Wold. See Reseda, Botany Indcx^ 

' and Dyeing. 

WELDlNGHEAT,insmIthery, adegrceofhcatgiven 
to iron, &c. sufficient to make the surfaces of two pieces 
incorporate upon being beaten together with a hammer. 

WELL, a hole under ground, usually of a cylindri- 
cal figure, and walled with stone and mortar; its u*>eis 
to collect the water of the strata around it. 

Well, an apartment formed in the middle of a ship’s 
hold to inclose the pumps, from the bottom to the lower 
decks. It is used as a barrier to preserve those machines 
from being damaged by the friction or compression of 
the materials contained In the hold, and particularly to 
prevent the entrance of ballast, &c. by which the tubes 
would presently be choked, and the pumps rendered 
incapable of service. By means of this inclosure, the ar- 
tificers may likewise more readily descend into the hold, 
in order to examine the state of the pumps, and repair 
them as occasion requires. 

0/ a Boat, the place In the bottom where 
the water lies between the ceiling and the platform of 
the stern-sheets, whence it is thrown out into the sea 
with a scoop. 

Burning- frELL. See Bunsisu-Sprwg. 

Uell of a Fishing-vessel, an apartment in the middle 
of the hold, which is entirely detached from the rest, 
being lined with lead on every side, and having the bot- 



tom thereof penetrated with a competent number of small 

holes passing also throunh the ship’s floor; so that the,,, *. 

1 . ° ^ 11-1 1 r I ''crlunaa. 

salt-water running into the well is always kept as Ircsh 1 . 

as that in the sea, and yet prevented from communicat- 
ing itself to the other parts of the hold. 

If ELL-holc, in building, is the hole left in a floor for 
the stairs to come up tiuough. 

WELLS, a city of Somersetshire, and see of a bi- 
shop j the. bl^jhop of Bath being also that of Wells. — It 
is supposed to lake its name from the many springs and 
wells that arc near it. It is not very lai^c j but is 
adorned with handsome buildings, and contained 5156 
inhabitants in 1811. Its cathedral is a very beautiful 
structure, adorned with images and carved stone work. 

The bishop’s palace joins to the cathedral j and on the • ' 
other side are the houses for tlie prebendaries. In the 
market-place is a fine market house, supported by pillars. 

It is governed by a mayor, and sends two members to 
parliament. The chief manufacture is knit hose. AV. 

Lo’ig. 2. 40. N. Lat. 31. 12. 

WEN, a tumor or excrescence arising on dilFerent 
parts of the body, and containing a cystus or bag filled 
with some peculiar kind of matter. See N^vus, Sur- 
gery Index, 

AVEREGILD, the price of homicide; paid partly to 
the king for the loss of a subject, partly to the lord 
whose vassal he was, and partly to the next of kin of 
the person slain. 

AVERST, AA'urst, or Verst, a Russian measure equal 
to 3500 English feet. A degree of a great circle of 
the earth contains about 104 wersts and a half, 

AA^ERTURIAN or Uiuliax Mountains, a famous 
chain of mountains forming part of the boundary of A- 
sla. It begins distinctly (for it may he traced interrupt- 
edly farther south) near the town ofKungirr, in the go- 
vernment of Kasan, in latitude 57° 20' ; runs north, and 
ends opposite to the AA'aygalz strait, and rises again in 
the isle Nova Zen/lja. The Russians also call this 
range Semennoi Poias, or, the girdle of the world; from 
a supposition that it encircled the universe. These weie 
the Hipha i monies : Pars mundi damnata a nalura re- 
7 'itm, ct densa mersa caligine* ; of whioli only the south-* Ptinii 
ern part was known to the ancients, and that so little as F^ot, 
to give rise to numberless fables. .Beyond these were^^*^‘ 
placed the happy Hyperborei, a fiction most beautifully 
related by Poniponius Mela. Moderns have not been 
behind-hand in exaggerating several circumstances re- 
lative to these noted hills. Ysbrand Ides, who crossed 
them in his embassy to China, asserts that they are 5000 
loisps or fathoms high 5 others, that they are covered 
with eternal snow*. The last may be true in their more 
northern parts ; but in the usual passages over them,, 
they are free from it three or four months. 

The heights of part of this chain hav£ been taken by 
M. I’Ahl.c d’Auteroclie ; who, with many assurances 
of his accuracy, says, that the height of the mountain 
Kyria near Solikamskaia, in latitude 60°, does not ex- 
ceed 471 toises from the level of the sea, or 286 from 
the ground on which it stands. But according to M, 

Gmelin, the mountain Pauda is much higher, being 
752 toises above the sea. From Pi lersburgh to this 
chain is a va>t plain, mixed with certain elevations or 
platforms, like islands in the midst rt an ocean. J'he 
eastern side descends gradually to a Luat distance into 
the wooded and morassy Siberia, which forms an im- 
mense 
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.z t rit:rs,ts;r J: - 

ter a course of about on A r '> •"<*• “f- mena »er«;..J .^.’1,- »tr>»S«flo»-^ 



' -e at the a^a^rdUtaTce ffS“ 
ter a course of about 27 c)eoree» flir 
«n ocean, in latitude yf ao' The v" t 
rises near the southern Lfof the e T 
southern direction, and Tops „to tt, r™ * 

BtWna, the Peczora.and a fhw other riSl^irET^ 
itussia, shew the inclinprJ nU»aa. e aY -European 

run to the nortJjern sea - hu^ tli ol'them 

short. Anotherinclinationd;rp^r^k°‘i^®**®®“^***^‘^''^*y 

into theEuxine, and the vtt 
WESLEY JoHv o ° Caspian sea, 

and founder of the sect orM character, 

the Reverend SaniLTwelf 

isIe of Axholmf* 1*0 r • 1 y*/®^^®cof Epworth in the 

vUlageln tte ve«^r'"“iy:^’ “•* “ that 

stinguished by an c:tt.Lrdina“yYc*Znt fo7 T t 
was only SIX years oU ^ “Cident , for when he 

was burnt to the ground and** tITe°fl*^'^l'*!f *'P”®'‘‘h' 

Mch rapidity, U>at few’ thing, o/vaT^ 1*00111™"* 

His mother, in a i o "® saved. 

CO the foundation at Westmin^i*” VVesley, then 

that no lives were lost alrl thanks God 

g»ve up Poor ZL «»■"« ri™e they 

father had twice atfempted^to*!^™*’*! 
heaten back by the flXf V*T* ‘''t. 
efiectual, he resigned him tn ®®®fts in- 

parental tenderness nre^lld ‘u* But 

Wesley once more aftempled t^s" 

means equally unexuected LI ^ ®ysome 

got round to a lLduw1„ r boy 

of another, and tLt L^2 ®'* «’« »*>0“Weo 



ncommon noises beard there from linw to time «U 
be was very cunous in examining into, andvewtuii. 

de^ hi f object of this wooderfni ,i«uti„a 1. 
*ed his father’s credulity was in some degwe dW 

to confi™?t.^L®° ''®‘®‘‘ *" ‘•’'‘ridencsfdMtteidsI 

111 "™ ‘’’*^' 7 . arranged them with 5cro|ml.iiin. 
wkL ’ * “•""“"Pf e«nsistiugof.evenilslieete,iri 

whmh IS still in being. I know not wh.tb«c.me.f,W 
ghost of -tp worth j unless, considered as the prelnieii 
e noise Mr John Wesley made on a more ample stare, 
begatt to act.” 

he dawn of Mr Wesley’s public mission (eofiti- 
nues Mr Badcock) was clouded with mysticism; t&at 
species of it which affects silence and solitude; a certain 
ii)expJi(^le introversion of the mind, which abslracti 
passions from all sensible objects; and as theFitudi 
Wuietists express it, perfects itself by an absorption of 
e will and intellect, and all the faculties, into tlie 
1 palpable obscure the excellent Fenelw 

led himself, when he forsook the shades of Pindus, to 
^nder in quest of pure love with Madam Guyon.'Mr 
Wesley pursued for a while the same ignis Jatms witli 
Mr William Law and the Ghost of De Kenty. A state, 
however, so^ torpid and i^oble, ill suited the tctiw 
genius of this singular mao. His clastic mind gaioed 
strength by coinpression ; thence bursting glorious, ho 
pswsed (as be himself somewhere sars) “ the imraenw 
chasm,, upborne on an eagle’s wings.” 

Ihe reading of the writings of this Mr WiiIia«L»w, 
the celebrated author of Chrisiion Porfpcrion. and o£A 



T ^*^®>-®®diogof tbcwritingsofthisMrWifa 

roof fi^ll ” pci*iIous situation Tk* Celebrated author of Christian Perfection, and ofJ. 

Si-n d' •*”* • ^^dress to the Christian World, contributed 

▼ertue L’.l" * Johl We^eL^LvIdr ''■«* J®**" Lesley aid his bicW 

It reurL.n> '* *? 45 > from a painting’bv Will;. ^ Cbarlea with a few of their young fellow-stodente, i"l» 

nronlf«» t?^r inflames, wilkthLs common strictness of religious life. They 



......a.. ,w,n, » jcw 01 cneir young leijow-siu 

•* more than common strictness of religious hie. mey 
received the sacrament of the Lord’s Supper ewry 

eiBhIemi.i;r''i*^r"L ''® this device to bp~ mirr' » observed all the fasts of the church; 

cii*riim t of bi 8 spiritual deliverance • b»r f prisons ; rose at four in the morning; and jcfrain* 

amusements. From the exact melhod in 
In *neaiiing; it is real as well which they disposed of every hour, they acquired the 

e year 171^ he wn« — j . . “s^ve. appellation of Methodists; by which their folloffcn 

1 1 .... 



In the yeal- T' L 

Charter-houae in^ Yudon wh"**L'^ the 

years under the tuition of the*™l k* ®®"‘"'“«'l seven 
«nd of ,he Rev. SL Yl O'- 

theon. Being electL Lt "“‘''®® ®*’ T'“ PanI 
became a fellil of th!t cofrl"'” V° he 

took the deg.ee of Ma,.L „f >’®”® '7^1- 

joint tutor with the Rev n. *“** '^“s 

discovered very eLlvlL 7 ‘he rector. He 



ui irietnoiiais ; oy wii 
have been ever since distinguished. 

But a more particular account of the origin of lhi» 

sect, we shall give from a celebrated publication. “ Th« 
Methodic (says the editor of this work) form a r«T 
considerable class, principally of the lower people in this- 
country. They sprung up about fifty years ago at Ox- 
^ tbeoM 



• j- j. urjr up UUUUl UllJ -j, 

ford, and were soon divided into two parties; locuw 
of hi« ^'®gant turn for uoet.^''"cj direction of Mr George Whitefield, and ti»« 

«uda fin^**i*”***'i® ®®“*'®"® “'■eproofaof aliLi r”"’® “‘he*" under that of two brothers, John and Cli^ 

Latin uLi “Tf* ‘“*® i »"<* »»»>« tnlslati “?k^ if we except Mr Willij® 

merit '^hde at college, are allowed to iaw, founders of the Methodists, were educated at Ox- 

Zinzendorff j ».«‘rong impression like^(?[^^ received episcopal ordination, and alwaysprofesw 

work Til*’ to some extranivt.* themselves advocates for the articlesAand liturgy of 

some ! *^“®®^''®d additional fniv established church ; though they more commonly pr“C* 

which tised the dissenting mode of woL>. But cancew.og 

Jfclreadv nof' ®eeount His wonderful ores a design of forming separate communities, superiitfUt 

his beiL dl 7 ^* to chwLh ®®”®‘*ty and perfe^ion to all other Christian ebnrebe#, 

purpo^ Providence to aTcl‘L 7 ® considerable degree by 

haaian events the ordinai-v nni extravagant and enthusiastic kind, they hec^ 

The late Rev. SamiL B^dlL 5 ■»•». f™'" T f 

in a our churches, exercised their ministry iii private bo«« < 
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fields, &c. not only in Great Britain and Ireland, but 
also in America > thus collecting a very considerable 
number of hearers and proselytes, both among the mem- 
bers of the established church and the dissenters. The 
theological system of Mr Whitefield and his followers is 
Calviiiistic *, that of Mr Wesley and his disciples Armi- 
nian j and the latter maintains the possibility of attain- 
ing sinless perfection in the present state. The subordi- 
nate teachers of both these classes of Methodists are ge- 
nerally men of no liberal education and they pretend 
to derive their ministerial abilities from special commu- 
nications of the Spirit. The Methodists of both parties, 
like other enthusiasts, make true religion to consist prin- 
cipally in certain afl'ections and inward feelings which 
it is impossible to explain j but which, when analysed, 
seem to be mechanical in their spring and operation 
and they generally maintain, that Christians will be 
most likely to succeed in the pursuit of truth, not by the 
dictates of reason, or the aids of learning, but by lay- 
ing their minds open to the direction and influence of 
divine illumination j and their conduct has been direct- 
ed by impulses.” 

Our readers will judge for themselves, according to 
their various modes of education, and to the diflerent 
lights in which they may respectively view the doctrines 
of our common Christianity, whether this representation 
of the origin of the Methodists, and of their distinguish- 
ing tenets, be accurate and just. — Not presuming to sit 
in judgment on the religious opinions of any man, we 
shall only observe, that an appellation originally given 
in reproach, has been gloried in ever since by those who 
have distinguished themselves as the followers either of 
Mr Whitefield or of Mr Wesley. “ After the way 
called Methodists, so woi^ship they the God of their 
fathers.” But the ridicule and contempt which the 
singularity of their conduct produced, both John and 
Charles Wesley were well qualified to bear. They were 
not to be intimidated by danger, actuated by interest, 
or deterred by disgrace. 

The boundaries of this island were soon deemed by 
Mr Wesley too confined for a zeal which displayed the 
piety of an apostle, and of an intrepidity to wliich few 
mlssionaiies had been superior. In 1735 he embarked 
for Georgia, one of our colonies, which was at that time 
in a state of political infancy ; and the great object of 
tliis voyage wa^ to preach the gospel to the Indian na- 
tions In the vicinity of that province. He returned to 
£ngland in 1737. Of his spiritual labours, both in this 
country and in America, he himself has given a very 
copious account. In a series of Journ.als printed at difier- 
eiit periods. These journals drew upon our laborious 
preacher and his coadjutors some severe animadversions 
from two right reverend prelates *, Dr George Laving- 
ton bishop of Exeter, and Dr William Warborton bi- 
shop of Gloucester. The former published, in three 
parts, The Enthusiasm of the Methodists and Papists 
compared ; the third part of this performance contain- 
ing a personal charge of immoral conduct. Mr Wesley, 
in his vindication, published a letter to his lordship, 
which produced a reply from Hie latter. 

Bishop Warburton’s attack is contained in his cele- 
brated treatise, entitled The Doctrine of Grace : or. 
The Office and Operations of the Holy Spirit vindicat- 
ed from the Insults of Infidelity, and the Abuses of Fa- 
naticism : concluding with some thoughts, humbly of- 



fered to the consideration of the Established Clergy, Wesley, 
with regard to the Right Method of defending Reli- ' — v > 
gion against the Attacks of either party ; 2 vols. small 
8vo, 1762. There is much acute reasoning, and much 
poignant and sprightly wit, in his Doctrine of Grace ; 
but there is too much levity in it for a grave bishop, 
and too much abuse for a candid Christian. On this 
occasion, Mr Wesley published a letter to the bishop, 
in which, with great temper and moderation, as well as 
with great ingenuity and address, he endeavoured to 
shelter himself from his lordship's attacks j not only un- 
der the authority of the Holy Scriptures, but of the 
church itself, as by law established. 

On his return from Georgia, Mr Wesley paid a visit 
to Count Zinzendorf, the celebrated founder of the sect 
of Moravians, or Hernhutters, at Hernhut in Upper 
Eusatia. In the following year he appeared again in 
England, and with his brother Charles^ at the head of 
the Methodists. He preached his first field-sermon at 
Bristol, on the 2d of April 1738, from which time his 
disciples have continued to increase. In 1741, a serious 
altercation took place between him and Mr Wliiteficld. 

In 1744, attempting to preach at an inn at Taunton, 
he was regularly silenced by the magistrates. Altb.ough 
he chiefly resided for the remainder 'of his life in the 
metropolis, he occasionally travelled through every part 
of Great Britain and Ireland, establishing congrega- 
tions in each kingdom. In 1750 he married a lady, 
from whom be was afterwards separated. By this lady, 
who died in 1781, he had no children. 

We have already mentioned Mr Wesley as a very va- 
rious and voluminous writer. Divinity, both devotional 
and controversial, biography, history, philosophy, poli- 
tics, and poetry, were all, at diflerent limes, the sub- 
jects of bis pen : and, whatever opinion may be enter- 
tained of his theological sentiments, it is impossible to 
deny him the merit of having done very extensive good 
among the lower classes of people. He certainly possess- 
ed great abilities, and a fluency which was well accom- 
modated to his hearers, and highly acceptable to them. 

He had been gradually declining for three years before 
his death ; yet he still rose at four in the morning, and 
preached, and travelled, and wrote as usual. He preach- 
ed at Eeatherbead in Surrey, on the Wednesday before 
that event. On the Friday following, appeared the first, 
symptoms of his approaching dissolution. The four suc- 
ceeding days he spent in praising God j and he left this' 
scene, in which bis labours bad been so extensive and so 
useful, at a quarter before ten in the morning of the 2d 
of March 1791, in the 88th year of his age. His re- 
mains, alter lying in a kind of state at his chapel in the 
city-road, dressed in the sacerdotal robes which he usu- 
ally wore, and on his head the old clerical cap, a bible 
in one hand, and a white handkerchief in the other, 
were, agreeably to bis own directions, and after the 
manner of the interment of the late Mr Whitefield, de- 
posited in the cemetry behind his chapel, on the morn- 
ing ef the 9th March,, amid an innumerable concourse 
of his friends and admirers; many of whom appeared in 
deep mourning on the occasion. One singularity was 
observable In the funeral service. Instead of, ** We give 
thee hearty thanks, for that it hath pleased thee to de- 
liver this our brother ;” it was read “ our father.” A 
sermon, previously to the funeral, had been preached by. 

Dr Thomas Whitehead, , one of the physicians to the 

London. 
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surrectlon, which, it has been said. „ereMt„t,«. 

and he stneemy „1 his religioa ; ,W,ile |.|. ,„Xi 
of i ndar show him to have been an eminent fc«i 
scholar, and very considerable poet. He bad a «,:d 
rep e e with virtue, and was an lidnour to liis ecmln; 
but died at 50 years of age. 

Mest, one of the cardinal points of the borizoD.dia. 
metrically opposite to the east; and strictly dthoeiiilif 
intersection of the prime vertical with the horizon ca 
that side tlie sun sets in. 

WEST MINS! LR, a city which forms the ni^S 
part ol the capital oi Britain, but has a governnent di- 
stinct from the rest. This city had its name from th 
situation of its abbey, anciently called a mimter, inrf- 
spect of that of St Paul. That part properly cailed ik 
city of Westminster, comprehending the parishes oflit 
John and St Margaret, was once an island fnrninl tv 
the Thames, called Thorneij island^ from the thorns mii 
which it yvas overrun ; and the abbey that stood in it, 
i homey abbey. The liberties of AVe.stminstercontalB 
the several parishes of St Martin in the Fidds, St 
James’s, St Anne, St Paul, Covent Carden, StiMaiyle 
Strand, St Clement Danes, St George, Hanover Sijuare, 
and the precinct of the Savoy. The government, hoth 
of the city and liberties, is under the jurisdiction of tk 
dean and chapterof Westminster, in civil as well as eccle- 
siastical aOkirs ; and their authority extends to the pre- 
cinct of St Martin le Grand, hy Xewgaie-drcet, and 
in some towns of Essex, which aie exempted from the ju- 
risdiction of the bishop of London and thearchlibhopcf 
Canterbury ; but the management of the civil part lias, 
ever since the Heformation, been in the hands of lay- 
men, elected from time to time, and confirmed by tk 
dean and chapter. The chief of these laymen are tk 
high-steward, the deputy-steward, and the high-haili^ 
who hold their offices for life. There are also 16 bur- 
gesses and their assistants, out of which arc elecledtuo 
head-burgesses, one for the citv, and the other forlk 
liberties. Another officer is the high- constable, wk 
*‘“S all the other constables under bis dirtctloa. 

M ESTMORELAND, a county of England, 

nil fNo .U L.. r..nvUrljnil : 
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sheriff of the county, which sends only four nicmuM^ ■ 
parliament. The air is dear, sharp, and salubrious, • j 
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:itmore. it tvill not answer the expence. This county yields the 
land finest slate, and abundance of excellent haras are cured 
U . here. The principal rivers are, the Eden, the Lone, 
cUtein. Ken. It has also several fine lakes, the prin- 

cipal of which Is Windermere. In the forest of Mar- 
tindale, to the south of Ulls- water, tite breed of red deer 
still exists in a wild state. — Appleby is the county town. 
See Westmoreland, Supplement. 

WESTPHALIA, formerly a duchy of Germany, 
hounded to the east by the bishopric of JPaderborn, and 
the territories of Waldeck and Hesse ; to the south by 
the counties of Witgenstein and Nassau, and the duchy 
of Berg ’, to the north by the bishopric of Munster and 
the county of Lippe. It is about 40 miles in length 
and 30 in breadth. The lower part of it is very fruit- 
ful, yielding plenty of corn and cattle, and some salt 
springs. The higher aflbrds iron ore, calamine, lead, 
copper, some silver and gold, fine woods, cattle, game, 
‘fish, with a little corn. The rivers, that either pass 
through the duchy or along Its borders, are the Rahr, 
the Lenne, the Bigge, the Dimel, and the Lippe. There 
are 28 towns in it, besides boroughs and cloisters. The 
provincial diets were held at Arensberg. In the year 
1180, the emperor Frederic I. made a donation of this 
duchy to the archbishopric of Cologne, which was con- 
firmed by succeeding emperors } and in 1638, the last 
duke of Arensberg ceded to it also the county of Arens- 
berg. 

Westphalia, one of the circles of Germany. An- 
ciently the people inhabiting between the Weser and 
the Rhine, were called Westphalians ; and hence that 
tract got the name of Westphalia : but the circle of that 
name is of a larger extent, being surrounded by the cir- 
cle of Burgundy, or the Austrian Netherlands, the 
United Provinces, and the North sea, with the circles 
of the Upper and Lower Rhine, and comprising a great 
many different states. 

With respect to religion, Westphalia is partly Pro- 
testant and partly Catholic ; but the Protestants pre- 
dominate, and are, at least the greater part of them, 
Calvinists. The air of this country is not reckoned 
very wholesome, and towards the north is extremely 
cold in winter. The soil in general is marshy and bar- 
ren yet there is some good corn and pasture land } but 
the fruit is chiefly used to feed hogs ; and hence it is 
that their bacon and hams are so much valued and ad- 
mired. 

After the peace of Tilsit in 1807, the principalities 
of Hanover, Brunswick, Magdeburg, Old Mark, Hesse 
Cassel, with some other territories, were erected into 
the kingdom of Westphalia, which was governed by Je- 
rome Bonaparte. This state disappeared on the over- 
throw of the French power in 1814, and the territories 
which composed it were restored to their former princes. 
Jerome Bonaparte's court was kept at Cassel, the capi- 
tal of the principality of Hesse. 

I WESTRINGIA, a genus of plants, formed from 
tunila fntticosa, which was discovered by Dr Solander 
in New Holland. Dr Smith describes it as approach- 
ing nearer to rosemary, and places it after teucrium in 
the class didynamia. 

WET-couch, Coming-heap^ a term used by the malt- 
sters for one of the principal articles of malt-making. 
See Brewing, N® 4. 

^ WETSTEIN, John James, a learned German di- 
vine, was bom at Basil in 1693. On his admission to 
V0L.XX. Partn. + 



tlie ministry, he maintained a thesis De rariis 2 ^ovi Te- Wclvtclrt 
stamenti Lectionihus; in which he showed that the great - || 
variety of readings of the New Testament afford no ar- ^^"*'***“* 
gument against the -authenticity of the ttxt. He had ’ 
made these various readings the object of his attention ; 
and travelled into foreign countries to examine all the 
MSS. he could come at. In 1 730, he published Prole^ 
gomena ad Novi Testamenti Grad editionem accuratis- 
simam^ &c. Some divines, dreading his unsettling the 
present text, procured a decree of the senate of Basil 
against bis undertaking, and even got him prohibited 
Irom officiating in the ministry y on which he went to 
Amsterdam, where the Remonstrants named him to 
succeed the famous Le Clerc, then superannuated, as 
professor of philosophy and history. At last he publish- 
ed his edition of the New Testament, in 2 vols. folio, 

1752; in which he left the text as he found it, placing 
the various readings, with a critical commentary, under- 
neath ; subjoining two epistles of Clemens Romanos, till 
then unknown to the learned, bnt discovered by him in 
a Syriac MS. of the New Testament. He also publish- 
ed some small works \ and is said to have been not only 
an universal scholar, but to have abounded in good 
and amiable qualities. He died at Amsterdam in 

1754- 

WETTERAVIA, the southern division of the land- 
gravate of Hesse in Germany, tying along the northern 
bank of the river Maine, and comprehending the coun- 
ties of Hanau and Nassau. 

WEXFORD, a county of Ireland, in the province 
of Monster, 38 miles in length, and 24 in breadth ; 
bounded on tbe north by Wicklow, on the east by St 
George’s channel, on the south Iw the Atlantic ocean, 
on the west by Waterford and Kilkenny, and un the 
north by Catherlough. It contains 109 parishes, and 
formerly sent 18 members to the Irish parliament. It 
is a fruitful country in corn and grass. See Wexford, 
Supplement. 

Wexford, a sea-port of Ireland, capital of a county 
of the same name.. It was once reckoned the chief city 
in Ireland, being the first colony of tbe English, and is 
still a large handsome town, with a very commodious 
harbour at the mouth of the river Slana, on a bay of St 
George’s channel, 63 miles south of Dublin. W. Long. 

6. 25. N. Lat. 52. 18. 

WHALE. See Balana and Phtseter, Ceto- 

LOGY Index^ 

Whale, one of the constellations. See Astronomy. 

WnALE-Bone, For its natural history, see Cetolo- 
GY Index* 

A patent was granted in October 1806 to Robert 
Bowman of Leith, in Scotland, for making hats, caps, 
and bonnets for men and women, of whalebone 5 harps 
for harping or cleansing com or grain j and also the 
bottoms of sieves and riddles, and girths for horses j 
and also a cloth or webbing for making into hats, caps, 

&c. 'y and for the backs and seats of chairs and sofas, 
gigs, coaches, and other similar carriages j and the bot- 
toms of beds j as also reeds for weavers. 

Whale- F ishery. See. Cetology. 

WHARF , a space on the banks of a haven, creek, 
or hitbe, provided for the convenient loading and un- 
loading of vessels. 

WH ARTON, Philip duke of, a nobleman of the 
roost brilliant parts, but of the most whimsical, extrava- 
gant, and inconsistent turn of mind, was educated by hia 
4 X father’! 
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falhci’s express order at home. He very early married 
a yoimn lady, the iliinoluer of Major General Holmes, 
n'hich disappointed his father’s views of disposing of him 
in such a marriage us would have been a considerable 
addition to the fortune and gnmdenr of his illustrious 
family j yet that amiable lady deserved infinitely more 
felicity than she met with by this alliance. This pre- 
cipitate marriage is thouglit to have hastened the death 
of his father ; after which the duke, being free from pa- 
tvrnal restraints, plunged into those excesses which ren- 
dered him, as Pope expresses it, 

“ A tyrant to the wife his heart approv’d ; 

A rebel to the very king lie lov’d.” 

In the beginning of the year 1716, he hcij.an his tra- 
vels ; and as he was de-l-^ned to be inslructtd in the 
strictest Whig principle‘s, Geneva was thought a proper 
place for his residence. He first passed throuuh Holland, 
and visited several courts of Germany ; and being arri- 
ved at Geneva, conceived such a disgiiet against liis go- 
vernor, that he left him, and set out post for Lyons, 
where he wrote a letter to tlie clievalier de St George, 
who then resided at Avignon, and presented him a very 
fine stout horse j which the chevalier no sooner received 
than he sent a man of (]tiality to him, who took him pri- 
vately to his court, where he was entertained with the 
gre.atest marks of esteem, and had the title of duke of 
Northumberland conferred upon him. He, however, 
remained there but one day, and then returned post to 
Lyons, whence he set out for Paris. He likewise paid 
a visit to the consort of James H. wheethen resided at 
St Germains, to whom he also paid his court. During 
Vis stay at Paris, his winning address and abilities gain- 
ed liim the esteem and admiration of all the British sub- 
jects of rank of both parties. 

About the latter end of December 1716, be arrived 
in England, whence he soon after set out for Ireland, 
wliere, though under age, he was allowed the honour 
to take his seat in the house of peers, and immediately 
distinguished’ himself, notwithstanding his former con- 
duct, as a violent partizan for the ministry ; in conse- 
quence of wliicli zeal the king created him a duke. He 
no sooner came of age than he was introduced to the 
house of lords in England with the same blaze of repu- 
tation. Ill a little time he opposed the court, and ap- 
peared one of the most vigorous in deft iice of the bishop 
of Rochester ; and soon after printed his thoughts twice 
a- week, in a paper called the True Brito n, several thou- 
sands of which were circulated. 

The duke’s boundless profusion had by this time so 
Imrdened his est-ate, that by a decree ol Chancery it was 
Tested in the hands of tnntees for the payment of his 
debts, allowing him a provisionof 1200I. pei annum for 
his subsistence, 'fliis bt-lntr insufficient to support his 
title with sultahle dignity, ho went abroad, and shone to 
great advantage, with r« sprci to his personal character,^ 
at the imperial court. From thence he made a tour to 
Spain : the Engll‘;h minister wa^, alarmed at his arrival, 
fearing that his grace wa< received in the character of 
an ambassador: upo« which the duke received a sum- 
mons under the privy seal to return home ; but instead 
of obeying it, he endeavoured' to inflame the Spanish 
court against thatof Great Britain, for exercising an act 
of power, as he calls it, within the jurisdiction of his 
QathoUc majesty. He then acted openly in the service 



of the Pretender, and was received at his cccitfflililhi.: | 
greatest marks of favour. 1 

While his grace was thus employed, liis pcclectt^ 
duchess died in England on the 141I1 of April 1^26, 
without issue. Soon after the duke fell viol* nil) in bve 
with M. Obernc, one of the maids of Iwnoor loll* 
queen of Spain, the daughter of an Irish color, el, ; 

fortune chiefly consisted in her personal accompli^halMt}. 

All his friends, and particularly the queen of Spain, op- 
posed the match ; hut he falling into a lingering ftm, 
occasioned by bis disappointment, the queen gave bet 
consent, and they were soon after married. Ilelheo j 
spent some time at Rome, where he accepted of a blot I 
garter, assumed the title of duke of Norihumberl^ 1 
and for a while enjoyed the confidence of ibe esikd 1 
prince. But npt always keeping within ijie bounded 
Italian gravity, it became necessary for him to remove 
from lienee j when, going by sea to Barcflona, be wrote 
a letter to ibe king of Spain, acquainting lilmlblbe 
would assist at the siege of Cihraltilr a'v a voluntftr. 
Soon after he wrote to the thevalitr dc St George, tJ- 
pressing a desire to visit bis court *, but toe chevalnnil- 
vised him to draw near to England. ... v 
The duke seemed resolved to follow his advice j m 
setting out with his duchess, arrived in Paris in »]f 
1728, whence he soon a/ter proceeded to Rouen, witic 
he took up his residence j and was f>o far from roa ijg 
any concession to the government of Lnglan ♦ t a 

difl not give himself the least trouhic about l.he.tale, or 

any other concern there, though, on his aitiva 

Houen, he had only about 6ool. in his " . 

bill of indictment was preferred against him m t g 

f,r bigh-treason. Soon nf.er the clievsher sei b» 

2OC0J. which he squandered away m a course 0 • 

vag.once; when, ?o save the chafes of 

bind, he went from Orleans to Nantz } ^ 

staid there till he got a rrmittance 

was squandered almost as soon as receive . 

he nJ joined by his ragged ^ 

took shipping with them for About 

Spain took the duchess to attend her p ^ 

the beginning of the y*""; J”*’ 

manded a regiment, was at Lends, bi 

that he could not move without assistance , 

free from pain did not lose his ^,alonii; 

received benefit fiomsome miiiero wa ^ ^|,erehewas 

but soon after relapsed at a small vi ge, 

nttcrly destitute of all the “ Vrtmeveil ^ 

charitable fathers of a B^t"ardine con 

to their house, and gave him all the 

Under their hospitaWe roof be J.j”" ’cl«. 

then died, without one friend or aci) 

his eyes 5 and bis funeral was l*''f»™;7, ei, ... 

mann’^r in which the father, inter those of tbeir 

fraternity. “ wbo» 

Thus died Philip duke of xYgjpole), w®' 

Buckingham and Rochester (say^* ibe 

forted all the g«ve and dull, by ^ 
brightest profusion of parts on witty ^.j^. 

eries, and scrapes, which mix 

racter, hot never can compose . ^jt|, talents 

« With attachment to no party, ttioug 
to govern any party, thi^s live y ^ Egcorialf 
air of We.s^mlnstrr for the gloom pretender 

prospect of King George’s garter for the r 
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and w'ilh indifference to’ all religion, the frolic lord who 
hud written the ballad on the archbishop of Canterbury, 
died in the habit of a capuchin. It is difficult to give 
au account of the works of a man whose library was a 
tavern, and women of pleasure his mu^es. A thousand 
sallies of his imagination may have been lost. There 
are only two volumes in 8vo, called his Life and IFru 
tin^s. These contain nothing of the latter, but 74 
numbers of the True Briton, and his speech in defence 
of the bishop of Rochester. His other works are the 
ballads above mentioned \ the Drinking Match at 
' £den hall, in imitation of the Chevy Chace, printed in 
a miscellany called Whartoniana; and a parody of a 
^ song sung at the opera house by Mrs Tofts. His lord- 

ship also began a play on t)ie story of the queen of 
Scots.” 

WHEAT. See Triticum, Botany Index; and 
for the culture of wheat, see Agriculture Index, 

‘ The three principal kinds of bad wheat are, the 

blighted, the smutty, and the worm-eaten. Blighted 
wheat is that of which the stalk is a little twisted and 
rickety, the blade being of a bluish green and curled 
lip, the grain also is green and tubercled : smutty wheat 
appears as if great part of the ear had been burnt, some 
ifr small parts only being free, and, in particular, the stem 

^ that rises in the centre of the ear, round which the 

■; grain is ranged : worm-eaten or rotten wheat is corrupt- 

. ed without losing much of its natural form, or external 

Di<- ^PP®*^***”*^® 5 with a greasy black 

jcrtation powder, that is insufferably fetid. It appeared, from 
the experiments of M. Tillet, that there was a kind of 
infectious quality in all those kinds of wheat : so that 
if sound wheat was sprinkled with the flower of smutty 
or rotten wheat, the crop produced would be rotten or 
smutty. It appeared also, that among the grain which 
was produced from ground manured with the straw of 
distempered wheat, there was a much greater proportion 
of distempered wheat than in that produced from ground 
manured with the straw of good wheat the great secret 
then was to destroy the principle of this contagion in 
the wheat that was put into the ground j and M. Tillet 
found, as the result of a great number of experiments,, 
that if the |p-ain, before it is sowed, be well moistened 
with a solution of sea-salt, or nitre, in common water, 
none of the ensuing crop will be smutty, or otherwise 
defective, either in kind or quality j not only supposing 
the grain that is sowed to be sound, and the soil to be 
good, but even supposing the grain to be strewed with 
the flour of smutty wheat, and the ground manured with 
bad straw. 

The following receipt for preventing smutty wheat 
was published in 1 769 by order of the Society for the 
Encouragement of Arts ; they received it from Mr 
John Reynolds of Adisham in Kent. 

A tub is to be procured that has a hole at bottom, in 
which a staff and tap hose is to be fixed over a whispof 
straw, to prevent any small pieces of lime passing (as in 
the brewing way) ; this done, we put 70 gallons of wa- 
ter, then acorn bushel heap-full of stone-lime, unslaked, 
stirring it well till the whole is dissolved or mixed, let- 
ting it stand about 30 hours, and then run it off into 
another tub as clear as we can (as practised in beer) : 
this generally produces a hogshead of good strong lime- 
water j then add three pecks of salt, 42 pounds, which, 
with a little stirring, will soon dissolve j thus we bare 
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a proper pickle for the purpose of hriiiing and liming 
our seed-wheat without any manner of obstacle, which 
is more than can be said in doing it the common way, 
and preatiy facilitates (he drilling. < 

Herein we steep the wheat in a broad-bottomed bas- 
ket of about 24 inches in diameter, and 20 inches deep 
(for large sowing, made on purpose), running in the 
grain gradually in small quantities from 10 to 12 gaU 
Ions up to 16 gallons, stirring the same. What floats, 
we skim off with a strainer, and is not to be sown : then 
draw up the basket to drain over the pickle, for a few 
minutes ; all which may be performed within half an 
hour, sufficiently pickled ; and so proceed as before. 
This done, the wheat will be fit for sowing in 24 hours, 
if required ; but if designed for drilling, two hours 
pickled will be found best j and if prepared four or five 
days before hand, in either case it makes no diflei-ence 
at all ; but should the seed be clammy, and stick to the 
notches in the drill-box, more lime must be added to the 
lime-water : here the master must use his discretion, as 
the case requires ; fol* some lime has much more drying 
or astringent qualities in it than others. If sea water 
can be obtained conveniently, much less salt will suffice, 
but some will be found necessary even then, otherwise 
the light grains will not float, a thing of more conse- 
quence than is generally imagined, and it ought to be 
skimmed off and thrown aside for poultry, &c. 

WHEEL, in Mechanics, a simple machine, consist- 
ing of a round piece of wood, metal, or other matter, 
which revolves on its axis. See Mechanics. 

fFHEBL-Carriages. See Mechanics for an account 
of the general principles. 

No kind of wheel-carriages are of more importance 
to a commercial and manufacturing country than stage 
coaches ; and perhaps in no kingdom of Europe has the 
system of travelling in public vehicles been carried to 
greater perfection, as to comfort and speed, than in Bri- 
tain. The danger, however, of travelling by these 
coaches makes considerable deduction from their accom- 
modation otherwise : it is but too well known that this 
mode of travelling is liable to frequent and serious acci- 
dents. Every attempt therefore that promises to be use- 
ful in diminishing such danger should have all possibla 
publicity. With this view we are much gratified in 
having an opportunity of laying before our readers the 
following account of an invention to render stag© 
coaches more secure from danger, obligiiiglv transmit- 
ted to us by the inventor, the reverend William Milton 
of Heckfield, Hants. For this invention that gentle^ 
man has obtained a patent. 

The danger of stage couches anses sometimes from 
overturning, and sometimes from breaking down. The 
overturn is, in general, occasioned either by taking two 
side-wheels into too deep a hole or ditch, or over too 
high a bank ; or, secondly, by running down more 
quickly than the carriage is calculated to do, from the 
top to the sides of a rounded road 5 or, lastly, by turn- 
ing a sharp corner with too great velocity. In the two 
first cases the danger arises from the centre of gravity 
of the total coach and load being placed too high j and 
in the last instance, of turning the sharp corner, from 
the same centre (but which we must now consider as the 
centre of the vis inertiec) being also placed too high. 
The danger in the two first cases grows often out of th© 
very circumstances of the road, and meets every one’© 

4 T 2 comprchensloa : 
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Wheel- comprehension : the last, 'which is less obvious, is gene- 
carriages. rally owing to the mere will of the driver ^ and the bet- 
' ” » ter the road, the more is be tempted, without any inten- 
tion, to go on to produce it : it requires therefore to be 
more generally understood than it is. It ma^ be thus 
explained A carriage is going along a straight level 
road at the rate of nine miles an hour : then, though 
you imagine the horses or pulling power to be in an in- 
stant withdrawn, yet will the carriage continue its mo- 
tion for ten, fifteen, or more yards, and at first with the 
same velocity, and in the same straight line^ in conse^ 
quence of the acquired motion. Supposing, now, the 
coach with its four horses going the nine miles an hour 
along a fine level road, but which has a s/tarp and sud- 
den comer to turn;~-\\ie coachman knows it, and wishes 
to keep his velocity j the horses are aware of both — 
and by the animal dexterity with which they are gifted, 
contrive to fnake the turn without remitting any thing of 
their speed. Not so the coach which follows them; that has 
a tendency to persevere in its straight line; and the cen- 
tre of its effort to do so is the centre of its vis inertia^ 
the very centre of its gravity. If this centre be/tno, the 
turn of the corner may be made with no other incon- 
venience than a short awkward slide of the hind wheels, 
onward in the original direction; whereas, if it be high^ 
there will be no slide, but the coach will be overturned^ 
and overturned nearly at that point where its broadside 
is at rectangles to the straight line of road it has been 
thus forced to quit : for at that point the base against 
such an overturn will be the most disadvantageous, and 
the check to the onward motion the greatest. The 
remedy offered against all these causes of the overturn^ 
(whether by. a ditch, bank, rounded road, or sharp cor- 
ner f is to bring down this centre, by placing as much of 
the luggage as possible in a luggage box, below the body 
of the carnage ; the body not being higher than usual. 

From the overturn, we pass to the consideration of 
the breaking- down ; this we must reckon on happen- 
ing as often in tliese patent stage coaches as in others. 
Wheels will come off or fail, or axles will break, in fu- 
ture, as they have done heretofore; but against the dis- 
astrous and fatal consequences of such accidents the re- 
medy offered may be thus described.— On each side of 
the luggage-box, with their periphery below its floor, 
and each as near as may be requisite to its respective 
active wheel, there is placed a small strong idle wheel, 
ready in case of breaking down, on either side, to catch 
the falling carriage, and instantly to continue its previous 
velocity, till the coachman can pull up his horses, there- 
by preventing that sudden stop to rapid motion, which 
at present constantly attends the breaking-down; and 
which has so frequently proved fatal to the coachman 
and outside passengers. In case a fore -wheel comes 
off, each end of the fore-carriage has its idle wheel. 
By this provision we shall be, to all effect of safety, con- 
tinually travelling with two carriages under us. The 
bottom of this luggage-box is meant to be about four- 
teen inches from the ground ; and the idle wheels seven, 
•IX, or five j but if at a still less distance, little inconve- 
nience would result ; for when either of them takes 
over an obstacle- in the road, it instantly, and during 
the need, discharges ite respective active wheel from the 
g^und, and works in its stead. If these two principles 
of safety were applied to the description of the several 
•toge-coach accidents we meet with, there is no doubt 



but a general conviction would Irise, that tbe sifetjbj , 
these modes is (in vehicles of all kinds), perbsps u 
great as can consist with rapid loco^mtkn ; and (k, I 
sooner or later, le^slative authority, in some shape or 
other, may judge it necessary to interpose, for the pur- 
pose of controlling a prejudice against tkybm 
tial to this mode of sffety. The trial and proof wluch 
these principles have been brought to, have not oolp 
been by public exhibition, and with preparation j hd 
in all the suddenness, also, of actual heavy work: ui 
the resnlt in both cases has been so exactly the ane, 
as to give continual assurance of the full effect of the 
remedy, as often as the casualties of the road ihiA 
bring it into action. 

The aim in the arrangement of this coach of 
has been to bring down the load, and con^ueothlli 
centre of gravity, as low as possible : this 
make the coach look heavy ; and this word,^by ai 
ready operation of a prejudice, has 
its goings and one specific reason added withal, tint, 
because the load is low, the draoght must ht hetq. 
This point, however, has, in the presence of 10 or il 
competent persons, been brought to the roost rciaw 
proof*, and it comes out, that it is as in 
draught, as it is material to danger or safety, wbeiw 
a ton be placed on the roof of a coach, or a on on 
floor of the patent luggage-box, about 15 or lOuichei 

snow 9^' The question has been thus ansj»ere Y 
result of actual work j for the patent coach, aft g 
detained on the road with several other coa^^ 
sudden fall of snow, when at last they ® 
came in six or seven hours before any of • 
were bound in prudence, to go ^ 

ground, whose unevenness was invisibe, | 

tent coach dashed along it with all * ^yrr 
safety of a post-chaise. Se® Fla*® 16— 

IFheel- A nimal. See Animalcul , 

IFueel, Persian. See AoRlcnLTUBI. 

Wheel, Potter^ s. See FoRC^ain. 

. Wheel is also the name of a kind P • 
which great criminals are ,i,gl,igliway» 

some, assassins, parricides, and rob rs 

are slid to be condemned to the wheel, 

to have their bones first broken wi ^ 

scaffold, and then to be „nvthtyhre»k 

the circumference of awheel, cruel 

their bones on tlie wheel itself. inventor: was 

ment, it is not certain who was but rarely 
first used in Germany, and was, France', 

tised anywhere else, till the time of jntedittok* 

who, by an edict of the year 1534 , 

inflicted on robbers on the highway. •Mvellerani 

WHEELER, Sir George, a 
divine, was the son of Colonel where hisp«* 

Kent, and was born in .1650 a * jje traTcM 
rents as royalists were then m I £ast, »n c®®* 
through various parts of taking 

pany with Dr James Spon of y » . Purhain, 

'on his return, was installed a P*"® torof Hoogl>“!“ 
vicar of Basingstoke, and afterw Travels ® 

le Spring. He »n ^ ..A"; 

1682 in folio J and m 1689, ws -oing in tl® 
cient Edifices of Churches yet remain g 
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Wheeler compared with Eusebius : also the Protestant Monas- 
■ tery, or Christian Oeconomics. He died in 1724. 

^ WHEELINGS, in the military art, are different 
motions made both by horse and foot, either to the right 
and left, or to the right and left about. 

General Rules fir WHEELnta, — The circle is divid- 
ed into four equal points : thence, wheeling to the right 
or left, is only a quarter of the circle j wheeling to the 
right or left about, is one half of the circle. 

^ When you wheel to the right, you are to close to the 
right, so near as to touch your right-hand man, but with- 
out pressing him \ and to look to the left, in order to 
bring the rank about even. 

When you wheel to the left, you are to close to the 
left, and look to the right as above directed. This rule 
will serve for all the wheeling by ranks j as when a bat- 
talion is marching by subdivisions with their ranks open, 
then each rank wheels distinctly by itself, when it comes 
to the ground on which the ranks before it wheeled, 
but not before. 

In wheeling, the men are to take particular care 
neither to open nor close their ranks, and to carry their 
arms well. 

In wheeling, the motion of each man is quicker or 
slower, according to the distance he is from the right or 
the left : thus, when you wheel to the right, each man 
moves quicker than his right-hand man j and wheeling 
to the left, each man moves quicker than his left-hand 
man j the circle that every man wheels being larger, 
according to the disUnce he is from the hand be wheels 
to 5 as may be seen by describing several circles with- 
in one another, at two feet distance from each, which is 
nearly the space every man is supposed to take up. 

WHELK, a species of shell-Bsh. See Buccinum, 
CONCHOLOGY Index, 

WHELP, the young of a dog, fox, lion, or any wild 
beast. 

Whelps, in a ship, t|ie seaman's term for those 
brackets which are set up on the capstan close under 
the bars j they give the sweep to it, and are so contri- 
ved that the cable winding about them may not surge 
80 much as it might otherwise do if the body of the cap- 
stan were quite round and smooth. 

WHETSTONE, a stone so called, because it serves 
for the whetting of edge tools upon. See Mineralogy 
Index, 

WHEY, the serum or watery part of milk^ 
WHIDAH, a kingdom of Africa, on the coast of 
Guinea, and to the west of the Gold Coast j extending 
about 10 miles along the sea. It is a populous country, 
well furnished with large villages j and there are so 
many small ones, that they are not above a musket-shot 
from each other. — The houses are small, round at the 
top, and encompassed with mud v^alls or hedges, to- 
gether with a ^eat number of all sorts of beautiful and 
lofty trees, which afford the most beautiful prospect in 
the world, insomuch that those that have been here re- 
present it as a perfect paradise. The fields are always 
green, and they cultivate beans, potatoes, and fruits 5 
nor will the negroes here let a foot of ground remain 
uncultivated. They sow again the very next day after 
they have reaped. The inhabitants are greatly civili- 
zed, very respectful to each other, especially to their 
superiors, and very industrious. The women brew the 
betr, dress the victuals, and sell all sorts of commodities 



[ 701 ] 



W H I 



at the market»^ Those that are rich employ their wives Whidah 
and slaves in tilling the land, and they carry on a con- I 
siderable trade with the product, as well as in slaves j Whir lpool. 
for some of them are able to deliver 1000 of the latter' ^ 

every month. The chief men have generally 40 or 50 
wives, the principal captains 300 or 400, and the king 
40C30 or 5000. They are extremely jealous, and, on 
the least suspicion, will sell them to the Europeans for 
slaves. If any one happen to touch one of the king's 
wives accidentally, he is doomed to perpetual slavery. It 
is no wonder then, that the women are not fond of being 
the king's wives 5 and some of them will prefer a speedy 
death to such a miserable life. They have no distinc- 
tion of hours, days, weeks, months, or years. The rite 
of circumcision is used here ; but they are not able to 
tell why they use it, nor whence it is derived. They 
are such great gamesters, that they will stake all they 
have at play, not excepting their wives and children. 

They have a vast number of idols ; and they deify the 
most contemptible animal that they see first in a morn- 
ing, and even stocks and stones. Their principal re- 
^rd is for snakes, very high trees, and the sea. An 
English factor, just arrived, found a snake in the house 
belonging to the factory, and killed it without the least 

scruple 5 which so incensed, the negroes, that they were 

for revenging the death of the snake, not only upon him 
that killed it, but upon the whole factory j but by 
means of presents, and the interposition of the people of 
the other factories, the affair was made up, and the sbake 
honourably interred. However, to prevent such acci- 
dents, they gave them warning not to do the like for 
the future. They have oxen, cows, goats, sheep, hogs, 
tmkeys, ducks, and hens 5 which last are extremely 
plentiful. There are many elephants, buffaloes, tigers, 
several kinds of deer, and a sort of hares. The fruits 
are citrons, lemons, oranges, bananas, tamarinds, &c. 
and they have vast numbers of palm-trees, from which 
r ^^i^^**** . Whidah was conquered by the king 

of Dafaoiny.. Their trade consists of slaves, elephants 
teeth, wax, and honey. The English factory is 200 
miles east of Cape Coast Castle, within land. Bows, 
ar^s, beautiful assaguays, and clubs, are the princi- 
pal weapons of the nation. 

WHIDAW-Bird. See Emberiza, Ornitholo- 
gy Index, 

WHIG, a person belonging to a political party in 
Britain, opposite to the Tories. See Tories, and Bri- 
TAIN. 

SCOLOPAX, Ornithology 

WHIN. See Ulex, Botany Index. 

Motacilla, Ornithology 

WHIP, or JFmP-Staff, .n a ship, a piece of timber, 
in form of a strong staff, fastened into the helm, for the 
steersman in small ships, to hold in bis hand, in order 
to move the rudder, and direct the shin 
WHIRLPOOL, an eddy, vorte^ or gulf, „hera 
the water 18 continually turning round. 

“m® 'O"”"®”. from various acci- 

dents, and are usually very trivial, and of little conse- 
quence. In 'h® sea they are more rare, but more dan- 
gerous. Sihbald has related the effects of a very re- 
markahle marine whirlpool among the Orcades, which 
would prove very dangerous to strangers, though it is 
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on land, upwards of 50 miles westby somhoiaiifc. |1 
town, and de>lroyed several houses, &c. as il pysd 
along, ,n ,n«ny making wide avenues itrood^ 
the woods } from whence every tree andsbnib wwtii 
up, and great brandies of trees were driven aboutiniiie 
column as it passed along. It directed its coarse 
to il>hley river, dosvn which it came with sarpisbr 
velocity ; in its appearance resembling a coluoDof 
smoke ot* vapour, whose motion was very irregular id 
tumultuous. It$ momentum was so great, thatAshk; 
river was ploughed to the bottom, and the channel hd 
bare. As it came down this river, it made a constat 
noise like thunder i its diameter being compuy akot 

9r\r\ T» . iin •- if • .i‘ ■ . 



i Ills IS not fixed to «ny particular pla. e, I,,,, appears in 

vanous parts ofthe limitsof tliesca amo.iK ihe.^Xd, 

Wherever it appears, it is very furious , Ld boats &e 
would inevitably he drawn in and perish with it | but 
the people who navigate them are prepared for it and 
a vvay, carry an empty vessel, a log of „„o,|, or ’large 
bundle of straw, or some such thing in the boat with 
them ; J soon as they perceive the whirlpool, they toss 
keeping themselves out /this 
substance, whatever it be, is immediately received into 
lie centre, and carried under wa.er, and aTsoo^a" 

Mid ” «*■ place where the whirl- 

pool was becomes smooth, and tliev row it -/u “ '■*‘*'*' mis river, ii maae a constat 

safety; and in about an hour they see the vnn thunder; its diameter being computnl akol 

gin again in some other place, usiiallv at nK«nf -i » fathoms. It was met at White Point hyanolber of 

cli'^tance from tlie first. ^ ^ ^ ® f same kind which came down Cooper’s river, butsiii 

'VHIRLW’IND, a wind whirh i strength ; however, on their raeeUng logctW, 

tlirection, as well as horizontally wliirh ^ sp‘>*al the agitation of the air was much greater, while lie 

rapid and impetuous, but only of short A ^*®*^®*^*”M*y clouds, which were driving in all directions to the place, 

J)r Frankiin’s opiniou of the oriirm • seemed to be precipitated, and whirled round with in- 

has been already given in the article credible velocity. It then fell upon the shippingintie 

his theory be true, it will follow that no * entirely destroying some, and damaging othen; 

ver can be so violent as toremovion u •- i *T**:**"^^' being scarce three minutes in its passage, though tie ili- 
, of only one cubic incl, nrovird "ear two leagues. In^hat short tL 

a power equivalent to *i c oounda • ^7 damage to the amount of 20,oool.; and had notitsdi- 

force of the atmosphere when rusliina ** the utmost rection been altered by that gust which came dow 
cuum, which never could take nlar Cooper’s river, it must have totally destroyed Charles- 

whirlwind or water-snout ^ T • l * town, as no obstacle whatever seemed capable of iwist- 





iag its fury, 

W^HISKY, a term signifying «m/Vr, and applied io 
Scotland and in Ireland to a distilled liqi/or drawn frw 
barlev, 

WHISPERING-PLACES. See Acoustics, N®24. 

WHIST, a well known game at cards, which requires 
great attention and silence ; hence the name. 

This game is played by four persons, who cut k 
partners ; the two highest and the two lowest are toge- 
ther, and the partners sit opposite to each other: ik 
person who cuts the lowest card is to deal first, ghu>g 
one at a time to each person, till he comes to the list 

r-at-,1 r.. . i* 1.L- nn.1 MimainS oil 



. resist. Nay even the t . tl 

ass."' 

.of upwards of co pounds on every sau^e a pressure card, which is turned up for the trump, and remains oa 
which, It 13 to be doubted, whcther\nr taf^^e till each person has played a card. Tbeperj 

IiouRcfl could resist. ^ of our common son on the left hand side of the dealer plays first, sn<l 

I * .. . whoever wins the trirk ia to nlav aeain. tho.< going 00 



IiouRcfl could resist. ^wu.niuu eon on me leit nanu side oi me ueaier pia;rj» iii«, -- 

Some Dbilosonhpra ff . • . whoever wins the trick is to play again, tho.s going oo 

«pliere, to vdiidi accordinfl- to' ”” tr” * rard.s are played out. The ace, king, queen, an 

whirlwinds are owIm . ^ Frankim'a theory, knave of trumps, ire called Wr.; ia case .af lf 

rushing with viclence' int/i*il* niatler of these honours have been played between, or by 

earth. But the* do „y,"„L P'*''*""*- 

to be accuniulaud ia th:it^Mrt“V'?b’ } and if the four honours have been ph^J'- 

duces it to pass out of tb« ^ of the e.rlh j what in- tween, or by. ejBwr of the two parloers, they reeb 

..and are .•njurioL"oa?rL"‘'“,r-'’''® 
seem to do mi.Hchief as^well I ’ while otliexa 

whirling motl. n. Of thi^ k; ’d P™S'’®**'''<‘ *s their 

which, by their frcnuentlv r?.ll7* ‘^“**‘'** typhon'f, perior trumps, and can come in again, ivi>~» - 

vers, seem thus also *'•"»», ng the course of ri- suit. , 1 , 

Of the destructive effects orthese ‘ we K ' “ '*« ‘'’*''^1 ‘’’"'"rbombb 

AO wliat happened in Charlestown In S has five in his band, even of the fmallr*'. 



• aiiu II UJt 

tween, or by, either Oi ^ ' • • ot 

four points toward3.<lie game, the game consisting 
feu points. l*he .bunpors aye reckoned after the tn i 
ail above sljt tricks reckonii^ also towards the gaiw^ 
General Buies for playing, the Game of ’ 
r. He who is to play first sbouid lf#d from 
suit. If he has a sequence of kiag^^ui^*'”* 

or qiif'cn, knave and ten, he may salej3r.Jt*ad '7. 

of the se.puence ; but if be has five or six auni > 
must begin with the lowest. He must 
with the highest trump, by which he forceu 
pcriior trumps, and can come in again, to make ns 

.swbeni^ 



Digitized by 



Googl 





f 

■■’.J 

>■ 

'im- 

iTR 

s:r5 



X32t 

ilk 

c*^ 






W H I [ 70 

3. With acc ami king of any two siiits, and only two 
or lliree small trumps, the aces and kings should be 
played nut, in order to make as many tricks as pos- 
sible *, and havijig but two or three small trumps, he 
should never force his partner to trump, if he finds he 
cannot follow suit j but endeavour to throw the lead 
into his partner’s hand. 

4. He shoubl in general return his partner’s lead, un- 
less he has some capital cards of his own. 

5. As this game is played with the lurch, that is, to 
save half the stake, five points must be made before the 
game is out: be should not venture to play trumps 
when he is four of the game, unless he is very strong, 
having at least an honour and three trumps, or ace, 
kiuir, and two small ones. 

6. When the game is scored nine, at which stage the 
honours rpckon for nothing, he should be still more cau- 
tious how he pKys trumps, even if he is strong in hand, 
and give his partner an opportunity of trumping the ad- 
versaries suits, in case he is deficient in them. 

7. If his adversaries are six or seven love of the game, 
he should play a forward or bold game, that he may 
have a chance, at the risk of a trick or two, to come 
up with them. If he has but three trumps and other 
good cards, be may play trumps, especially if he has a 
sequence, or queen, knave, and a small one. 

8 He should always risk a trick or two when the 
game is much in his favour j because a new deal is of 
greater consequence to the adversary than one or two 
points are to him. 

9. When the player finds there is a likelihood of ei- 
ther saving the game or his lurch, he should rhk the odd 
trick; but if the game is five all, and he can make two 
tricks in his own hand, he should make them, in order 
to secure the diflerrnce of two points, which make the 
game near two to one in his favour. 

10. A good player should begin with a small trump, 
when he lias ace, king, and four small ones ^ for this 
reason, if his partner has a better trump than the last 
player, wliich is an equal wager but he has, he has a 
chance of fetching out all the trumps, by having three 
rounds of them. 

11. The odds are always in his favour that his part- 
ner holds an honour; consequently if he has king, 
queen, and four small ones, lie should begin with a 
small one. 

12. When queen, knave, and four small trumps are 
dealt him, he should play a small one first, the odds be- 
ing in his favour that his partner liolds an honour ; if 
he has knave, ten, and four small trumps, he should also 
begin with a small one, for the same reason. 

13. If he has knave, ten, eight, and three small 
trumps, the knave should be played first, by which 
means the nine may be prevented from winning a trick, 
the odds being in his favour that three honours arc 
played in two rounds. 

14. If an honour is turned np against him on his left 
hand, and he has ten, nine, ahd eight, with two or three 
small trumps ; when he is to play, he should play through 
the honours with the ten, which will force the dealer to 
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play his honour to a disadvantage, if the dealer does 
not choose to leave it to the option of his adversary 
whether he will pass it or not ; but if he has six trumps 
ot a lower denomination, and not ten, nine, and. eight, 
and no honour turned up against him, he should begin 
with a small one. 

>5* general, when he lias two capital cards in 
trumps, and two or three small ones, he should begin 
with a .*imall one, for the reason assigned in N° 1 2. 

16. When he has ace, king, knave, and two small- 
trumps, or even one small trump, by firet playing the 
king, and putting the lead into bis partner’s hand, who 
will play a trump ; judging him to have ace and knave,, 
from his beginning with the king: in this case the 
knave should bp finessed (a), nothing being against 
him but tlic queen. 

17. If he has knave, ten, eight, and two small trumps, 
by playing the knave first, it is odds but in two rounds 
of trumps the nine falls, or he may finesse the eight 
when his partner returns trumps. 

18. With five trumps i>f a lower denomination, he 
should begin xvitli the smallest, unless he has a sequence 
of ten, nine, and eight; then he should begin wiih the 
ten. 

19. AVhen he has king, queen, ten, and one small 
trump, he must begin with the king, and wait for his 
partner’s return of the trumps, in order to finesse the 
ten, by which means he may win the knave. 

20. In order to prevent the ten from winning, when 
he has queen, knave, nine, and one small trump, he 
must begin with the queen. And in case he has knave, 
ten, eight, and one small trump, he should begin with* 
the knave, that the nine may not win. 

I ^1* nine, eight, and one small trump, 

he should begin witli the ten ; thereby he strengthens 
bis partner’s hand, leaving it at his option to take it or 
not. 

22. He sboulcl begin witli a small one, when be has 
the ten and three small trumps. 

23. If he has a good suit, and ace, king, and four 
small trumps, he must play three rounds of trumps, in 
order to secure bis strong suit from being trumped. 

24. AVIien he has kino-. for. — 1 _ 



Whist. 



e,. 1 - ucxng iiumpeo. 

24. Uhen be has king, queen, ten, and three small 
trumfis, he should begin with the king, because he has 
a chance of the knaves’s coming down in the second 
round ; and to secure his strong suit, he should not 
wait to finesse the ten. If he should have queen 
knave, and three small trump.s, and some good suit to 
make, he must begin with a small one. 

25. If he has knave, ten, eight, and two small trumps^ 

With a strong suit, he should begin with the knave, in 
Older to make the nine fall in the second round ; but if 
be. lias knave, ten, and tliree small trumps, with a good 
suit, he should play a small one first. ^ 

• trump, pro- 

vided he has a good suit, he should begin with the ten ; 
by which nieai^ he may get the trumps out, and have a 
chance of making his strong suit. 

The following observations will enable a player to 
know that his partner has no more of a suit which either 

of 



» »>»»'• <=««l -'>ich may win, keeping the snperior card or cards to lay over the rigbt. 
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> n.*r.« I* II — rr'"'- II urn queen, ten, 

Dutl’on'fl T “f ">y S“*‘. the second band 

Lse he iav- P“«"“ P'«y» ‘he eight ; In this 

tion if his partner plays well, that he can have no more 
of that suit. By that discovery, he may play his game 

that suit, if he is strong m trumps, or bv plavinff -m 

T, K-’ !;• '"1 '‘"s* I--.’ ‘eo oi n'i:;; 

and he leads his king, l,is partner plays the knave; this 
also demonstrates he lias no more of that suit. If be has 

"’®"y ®‘‘ * e“*‘. end begins with 

the king ,n some eases it is good play in a partner 
when he has the ace and one small card in that wit on-’ 
ly. to win the king with the ace ; for suppose the pnrt- 
ncr to be very strong ,n trumps, by taking the king 
with the ace, he gets the lead and trumps out, and hav? 

lefd^- wd'^the* h!s partner returns his 

make that who, e suit, which could not have been done 
•f the partner had kept the ace. Suppose he has no 
o^er good card in Ins hand besides that suit, be loses 

s^Sin^that h'l ' ‘Hking his king ; «„d if it should 
appen that be has a good card to bring in that suit 

thTmetVod o'?* ”1’!'^'’ ‘•'.t suit 5 

With the ace, and trnmps out upon it, be has reasowto 

him, for which reason he should not throw away any of 
that suit, even to keep a king or queen guarded. ^ 

^ “ ‘“rned op on h"” 

d7r o':-'\reV„''‘* r“". -‘I ‘eoi in or- 

whU r. n. t- *’ ‘’' 8 '" ”i‘*' ‘h* king; by 

Zt , r ’ "’“y ®“PP“« ‘o have queeh 

and ten^.remaining, especially if he has a seccTdVead 
and he does not proceed to play the queen. 

Suppose the knave turned up as befoie, and he has 

■ .71 Xl-'S' “• “ -"«• 

awers the same purpose of the foroiS. 

in case an honour is turned un on lii<i l#.fr liea»ei 

through the honour as soon as he gets the lead • but if 
ner holds nn ^ tramps because, in case his part- 

g^me uX lL “‘’--“■^-iliplaybis'own 

J^jot/iod of playing the sequences.-.y\i,. highest in se 



may play in the like manner. 

king, queen, and knave, and one small card of mt 
case, whether strong in trumps or not, 1« 
should play thed^ingj and when there are only four ij 
number, the same method of play should be obsend h 
jnlerior sequences. ^ 

When weak in trumps, he should begin by the lowest 
ot the sequence, provided he has five in number, beanse 
y his partner has the ace of that suit he willmakeit. 
If he has the ace and four small cards of asnit, id 
weak in trumps, leading from that suit, lie should pliy 
the ace. When strong in trumps, tlie game roiyk 
played otherwise. 

How to make a jiam^ or win every /nr^.— Sapjwft A 
and B partners against C and D, and C to deal, A to 
nave the king, knave, and nine, and seven of hearts, 
which are trumps, a quart-major in spades, a tiera-mijor 
• in diamonds, and the ace and king of clubs. Thensop 
‘ pose B to have nine spades, two clubs, and twodlamoDds. 
Also suppose D to have ace, queen, ten, and eight of 
trumps, with nine clubs, and C to have 6ve trompsaad 
eight diamonds. A leads a trump, which D wins, and 
D is to play a club, wbicli bis partner C is to trump; C 
leads a trump, which bis partner D wins \ D then will 
lead a club, which C will trump} and C will pliy* 
trump, which D will win } andD having the best trump 
will play it } after which D having seven clubs in hii 
baud, makes them, so that he flams A and B. 

■How to play any hand of cards according to tkeiuertti 
calculations of his partner's holding certain winms 
cards : 

X* That be lias not one certain winning 

card, is - - - 2 to i 

2. That be has not two certain winning 
cards, is - • • 

But it is about 5 to 4 that be has one 
or both, or • - - 

5* That be bas one card out of any three 
certain 'winning cards, is about 

4. That be has not three certain winning 

cards is about 31 to l, or 

5. That he has not two df them, is about 



7 to 2, or 

6. That he has not one of them, is about 

7 to 6, or - - - 

7. That he holds one or two of them, is 

in bis favour about 13 to 6, or 

8. And about 5 to 2, that he bolds 1 , 2 f 

or all three of them. 



I) to a 
32 to 25 
5 to a 
681 to 22 
^47 to I 
3781032; 
481 to 222 



ones, which are not^’n? knave, and two small 

knave, whether he i. "‘‘k ‘’’e 

nakes’way KjL “““P* or not, he 



The use of these calculations is for a whist-phyc^ 
play hi*s cards to the most advantage. 

As the first calculation is two to one that P* 
does not hold one certain winning card. — Supp^ 
a suit is led, of which the second player has («ic sms 
and a small one only, he should 
cause the odds are in his favour, that the 

-T .saaenn. wiieO flC 



11 he is strong in trunins and if ° cause the odds are in his favour, that the tmr y ] 

knave, ten, and two small ’cards cannot win it. For tlie same reason, wln-o * 

the highest of his sequence • for ‘il“ ’ 7 ®““<* P'“y«r» •» k® should play s kmg 

nes should trump that "uit’ihil a®**’*"- f®«nce to a queen, because it is two to one tbe ^ 

strong in ] h?Z|l k«ng not take it ; but it is five to four tbe q»e.s ^ 

»k«t anit, by fetching’ont Ifie ‘k® "“>»>n<ler of uken by either ace ot^king, wbieh msy be « •<>' 

ps. When he hm hand. 
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According to the second calculation, of its being five 
to four that liis partner holds one certain winning card 
out of any two : If lie has two honours in any suit, he 
can play to an advantage, knowing it is five to four in 
favour of his partner’s having one of the two honours j 
and by the same rule, if he is second player, having a 
queen and one small card, by playing the queen he plays 
five to four against himself. 

It is obvious, from the third calculation, which proves 
it to be five to two that his partner has one card out of 
any three certain winning cards, that he who plays the 
knave second hand, having but the knave and one small 
card of the same suit, must play five to two against him- 
self, and discovers bis game to a great disadvantage^ for 
which reason, he should play the lowest of any sequence 
^ which he may bold in his band, as the knave, if he has 

king, queen, and knave*, the ten, if he has queen, knave, 
and ten, &c. By so doing, his partner has an opportu- 
* ® nity of judging what card to play in that suit, according 

to the odds for or against him. 

,ai!e Hoylc^$ From the above calculation, if he has ace, king, and 
: ^ame$tm- small trumps, he is entitled to win four tricks out 
P>*ovlded he has four winning cards of any suit ; 
I' or five tricks out of seven, if he has five winning cards 

n of any suit : by playing two rounds of trumps, and ta- 

king out eight of them, it is five to two but his partner 
V has a third trump j and if it should be so, he makes the 

tricks intended. 

jl WHISTON, William, an English divine of great 

parts, uncommon learning, and of singular character, 
was born in 1667 at Norton near Twycrosse in the 
county of Leicester, where his father was rector. He 
was admitted of Clarehall, Cambridge, where be pur- 
sued bis studies, particularly in ibc mathematics, and 
commenced tutor*, which bis ill health at length forced 
him to decline. Having entered into orders, he became 
chaplain to Dr More bishop of Norwich in 1694 j and 
in this station he published his first work, entitled A New 
Theory of the Earth, &c. in which he undertook to 
prove the Mosaic doctrine of the earth perfectly agree- 
able to reason and philosophy. This work brought no 
amall reputation to the author. In the beginning of 
the 1 8th century be was made Sir Isaac Newton’s de- 
puty, and afterwards h.is successor, in the Lucasian pro- 
fessorship of mathematics^ when lie resigned a living he 
h;^d in SulTolk, and went to resident Cambridge. About 
this time lie publislied several scienllfical works, expla- 
uatory of the Newtonian philosophy j and he had the 
honour to be one of the first, if not the very first, who 
rendered these principles popular and intelligible to the 
generality of readers. About the year 1710, be was 
known to have adopted Arian principles, and was form- 
ing projects to support and propagate them : among 
other things, he had translated the Apostolic Consti- 
tutions inio English, which favoured the Arian doctrine, 
and which he asserted to be genuine. The consequence 
was, that be was deprived of bis professorship, and ba- 
nisbeil the university ; he ueverlhcless pursued liisscheme, 
by publishing the next year his Primitive Christianity 
Revived, 4 vols. 8vo, for which the convocation fell 
upon him very vehemently. On his expulsion from 
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Cambridge, Mr Whiston settled in London ; where, 
without suffering bis zeal to be intimidated, he conti- 
nued to write, and propagate his Primitive Christianity, ' 
with as much ardour as if he had been In the most flou- 
rishing circumstances. In 1721, a subscription was 
made for the support of his family, which amounted to 
470I. For though he drew profits from reading astro- 
nomical and philosophical lectures, and also from his pub- 
lications, which were very numerous, yet these of them- 
selves would have been very insufficient : nor, when 
joined with the benevolence and charity of those who 
loved and esteemed him for his learning, integrity, and 
piety, did they prevent his being frequently in great 
distress. He continued long a member of the church of 
England, and regularly frequented its service, though he 
disapproved of many things in it ; but at last he went 
over to the Baptists, and attended Dr Forster’s meeting 
at Pinner’s hall, Broadstreet. Among other performan- 
ces not specified above, he wrote Memoirs of his own life 
and writings, which contain some curious particulars. 

He was remark.able for speaking the phaincsttruthson 
every occasion, and to persons of every degree. During 
the year 1725, that he, with Dr Clarke, Dr Berkeley, 
and others, had the honour to *attend Queen Caroline 
on a certain day of every week, to talk of the progress 
of science,, her majesty one evening took occasion to p.ay 
him a just compliment on his truth and integrity, re- 
questing that he would, with his usual plainness, point 
■ out to her any fault that he might have observed in her 
conduct. At first he begged to be excused, adding, that 
few persons could bear to have their faults plainly told 
to them, and least of all royal personages, who, from 
their elevation, are necessarily surrounded by flatterers, 
to whose lips truth is a stranger. Her majesty replied, 
that he was to consider her not as a queen, but as a phi- 
losopher^ and that philosophy is of very little use, if it 
cannot enable its professors to bear without offence 
truths necessary to their own improvement. Upon this 
he told her, that the greatest fault which he had obser- 
ved in her conduct, was her indecent behaviour in the 
house of God, which, he assured her, bad made very 
unfavourable impressions on the minds of many persons, 
who coming to town from distant parts of the country, 
had gone to the chapel to obtain a sight of her majesty, 
the king, and ihe royal family. The queen made no 
reply j hut in about six weeks aftcnvartls renewed her 
reqtiesl, that Mr Whiston would point out the moit 
glaring improprii tles in her conduct. To this he an- 
swered, that he had laid down a maxim, from which he 
could not deviate, never to point out to any person more 
than one fault at a time, and never to give a second re- 
proof till he had observed some good consequence to have 
arisen from the first (a). Much to the queen’s honour, 
she was pleased with this plain-dealing, and continued 
to think favourably of Mr Whiston. This honest, hut 
whimsical and credulous man, died in 1762, at the ad- 
vanced age of 95. 

WHli'BY, Dr Daniel, a very learned English 
divine, was born in 1638, and bred at Oxford; where 
in 1664, he was elected perpetual fellow of his college. 
He afterwards became chaplain to Dr Seth Ward, bi- 
shop 



(a) Bishop Berkeley was present at these conversations, and from bis son we received the account we have given 
t)f them. They arc likewise mentioned, but not stated so accurately, by Bishop Newton in his own Life. 
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' cl.anter'’of" t*.l’‘'8a^d ‘ chS'rch/l 'tL’ L^lTof Mriolm “'1 ’"‘"d'''’^’ 

on^ .K.-» r. - ” Jo»» extraordinary, the most indefatigalile, duties of bis 4 “ 

racter, preaching daily in prisons, fields, and opeostiwti^' 
wherever he thought there would be a MW ^ 
making proselytes.^ Having at length made hinxif 
universally knosvn in l.ngland, he embarked for ia^ 
nca, where the tenets ol Methodism began (o sprd 
very fast under his friends the Wesleys; and first deier- 
mined upon the institution of the orphan-house at Ctff* 
gia, which he afterwards effected. After a long conn 
of peregrination, his fortune increased as Ills fame b- 
tended among his followers, and he erected two ray 
extensive buildings for public srorship, under the nw 
of Tabernacles ; one in Tottenham-Court Road, anilAi 
other in Moorlields. Here, with the help of saa 
assistants, he continued for several years, attended bi 
very crowded congreMtions, and quitting the kiogdea 
only occasionally. JBesides the two tabernaclfsalrady 
n\entioned, Mr VVhitefield, by being chaplain to li 
countess dowager of Huntingdon, was connected witi 
two other religious meetings, one at Bath, and ibe oilier 
at Tunbridge, chiefly erected under that lady’s patio- 
age. By a lively, fertile, and penetrating genius, bylbe 
most unwearied zeal, and by a forcible and persoasived^ 
livery, he never failed of the desired effect upon bis era 
crowded and admiring audiences. Jn America, bowera, 
which always engaged much of bis attention, be wa 
destined to finish his course ; and he died at Newberry, 
about 40 miles from Boston in New England, in 
WHITEHAVEN, a sea-port toivn ofCumberlaiid, 



j i un me aeath ot Mr Join 

clm chTrf " rector of St Edmund’s 

'IW n i*® * prebendary of 

launton Regis in 1696, and died in 1726. He was 

ever strangely ignorant of worldly affairs, even to a de- 
g eo that IS scarce y to be conceived. ^lis writings are 
numerous and wdl known ; particularly his Commen- 
tary on the New Testament. ' 

Whitby, a sea port town in the north riding of 

I • "’ E®!', near the place wLre 

falls into the sea.' The houses are neat, strong, and 

6o7o*"'‘'sh-n ■" 18 if was 

WHllE, one of the colours of natural bodies. 

the '{) ‘•’C 8ret tunic or coat of 

‘ See Anatomy, N® 142. 

^ hite of Egg. See Albumen and Egg. ^ 

a name common to several orders of 
monks, from being clothed in a while habiL 

land ^n. I Sa , ?^’^“®®® 7 ' 'y"g between Russian Lap- 
citv of Arrh ’ <rl ‘^® •’®“®“ ®l‘ wl'icb stands the 
II ? chief port the Russi- 

ans had beWe their conquest of Livoni,: 

Sec Che- 

{'■""’i ®® iron-plates covered over 

hv^e"ne‘ A® j ‘‘"•P'"'*® were manufactured in England 

ment, she turned over thn K this servile employ- 

»>Brr;i„g, anTGeJrge not ‘® ''is brother 5 ^ho 
law, he left the inn Sg-m “ffreeing with bis sister-in- 

old school.fe»ow thefr.V'T ® ®rith an 

Oxford, he W« ilu" V! **embroke college, 

same college in a like can ®,"‘‘*"'P‘ getting into the 
Mr White^Beld, who ®“®recded. Here 

have always had a strnnii t‘ '*t ®'*" “ccount appears to 

constitution from bis verf cS™ J 

ri i?- .^“"v .1 L I “IS “r 



JLAj.f , it srrt-j/uiv IWSfll ws • 

with a maiket on Tuesday, and containing 10 , 106 in- 
habitants in 181 1 . It is seated on a crefk ofibelrid 
sea, on the north end of a great bill, washed by lb* 
tide of flood on the west side, where there is » 
rock or quarry of hard white stone, which gives MiKt* 
the place, and w’hich, with the help of astrongstofl^ 

II .1 I I • ..—nil KaAs mT 



j WHICH, wiiii iiic iicip ui p 

wall, secures the harbour, into which small bark* 0*! 

’ _ . . . ! .... I iiiJ 

I 

it a valuable coal-mine, which runs a coDWSf^ 
way under the sea. They have a custom-bewe w**' 

nnJ »>lov is rvnml trailn tfl Ireland, ScOuW 



cures the harbour, into w hicli smaii uan^® 
enter. It is lately much improved in its buildings,*®* 
noted for its trade in pit-coal and salt, there 
it a vnliiahlft rnal.minp. which rUHS 8 CODSldeB® 



and they carry on a good trade to Ireland, ScotlM 
Chester, Bristol, and other parts. It is lO nuk* ^ 
west of Cockermouth, and 305 north-west of W 

W. Long. 2. 55. N. Lat. 55. 30. . 

WHITENESS, the quality which denominite*®* 

See 



oy me austerity of j ' '••-‘••iguisDea 
siderable eminence^in aome acquired con- 

city. At the age of Ti th ' « that 

mended him so effectually to 'euora- 

y Benson, then bishop of 



constitutes a body white. 

Whites, or Fluor Mas. 

250. , ^ 

WHITING. See Gadus, Ichthyowci 
WHITLOW, or Whitloe. SeeSoROWi^ 
■ WHITSUN-Farthings, «t'icre‘“ ^ 

farthings or (luadrantesPeBtecostaks,s ,^1 

offerings which were anciently "iJlZiriili 

by every man in England, who occupied « l»® ^ 

chimney, to the cathedral church of the diocese 

WHITSUNDAY, a solemn fe**' “jlT 
church, observed on tlie fiftieth *^* 7 *'^®*^ .L-’-oitk* 
inory of the descent of the Holy Ghost upw^^f^ 
in the visible appearance of fiery clov^ 
those miracoloas powers which were then 
tbcBia II 
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j It is called Whitsunday^ or White Sunday ; because 

; this being one oF the stated times for baptism in the an- 

^ 11 cient church, those who were baptized put on white gar- 

‘ ^hytt. ag types that spiritual purity they received in 

. baptism. As the descent of the Holy Ghost upon the 

^ apostles happened upon the day which the Jews called 

' Pentecoat, this festival retained the name of Pentecast 

among the Christians. 

^ Whitsunday Isle, one of the New Hebrides, which 

lies about four miles to the south, runs in the same direc- 
tion, and is of the same length, having more sloping ex- 
' posures than Aurora : it appears to be better inhabited, 

and to contain more plantations. 

WHORTLEBERRY. See Vacciuium, Botany 

Inde.r. 

« WHYTT, Dr Robert, an eminent physician, born 

J at Edinburgh on the 6ih September 1714, was the son 

of Robert Whytt, Esq. of Bennothy, advocate. This 
gentleman died six months before the birth of our au- 
thor, xvho had also the misfortune to be deprived of his 
;! mother before he had attained the seventh year of his 

, t! age. After receiving the first rudiments of schooUedu- 

rlii cation, he was sent to the university of St Andrew’s ; 

. », and after the usual course of in«tr.iction there, InclassU 

• c.al, philosophical, and matht matlcal learning, he came 

to Edinburgh, where he entered upon the study of me- 
dlcine, under thoKe eminent medical teacher^, Monro, 
ji Rutherford, Sinclair, Plummer, Alston, and Innes. Af- 

ter learning what was to be acquired at this university, 
,, in the prosecution of his studies he visited foreign enun- 

tries j and after attending the most eminent teachers 
at London, Paris, and Leyden, he had the degree of 
^ Doctor of Physic ccnierred upon him hy the university 

of Rheims in 1736, being ibcn’in the 22d year of his 
I 

Upon his return to his native country, he had the same 
honour al'io conferred upon him hy the university of 8t 
Andrew’s ; uherp he had before obtained, witli applause, 
the degree of Master of Aits. 

* Not long afterwards, in the year I737<i he was ad- 

* mitted a Licentiate of Medicine hy the Royal College 

' of Physicians of Edinburgh ; and the year following he 

was rai-it d to the rank of a Fellow of the College. 'From 
‘ the lime of his admission as a licentiate, he entered upon 

the practice of physic at Edinburgh ; and the reputation 
which he acquired for medical learning, pointed him 
out as a fit suicessor for the first vacant chair in the 
university. Accordingly, when Dr Sinclair, whose 
eminent medical abilities, and perxua-.ive powers of ora- 
tory, had contributed not a little to the rapid advance- 
ment of the medical school of Edinburgh, found that 
those consoicuous talrnts which he possessed could no 
longer be exerted in the manner which they once bad 
been, when he enjoyed bodily vigour unimpaired by 
age and powers of mind unclouded by disease, he re- 
aigned his academical appointments in favour of Dr 
Whytt. 

Tliis admission into the college took place on tlie 
20th of June 17^6 ; and he he«^an his first cnui*se of the 
institutions of medicine at the comiwnsement of the 
next winter-session. 'I‘he abilities which he displayed 
from his academical chair, in no particular disappointed 
the expectations which had been formed of bis lectures. 
The Latin tongue was the language of the university of 
Edinlmrgh \ and be both spoke and wrote ia Latin 



with singular propriety, elegance, and perspicuity. At Wh)U. 
that time the system and sentiments of Dr Roerhaave, ^ - v" 
which, notwithstanding their errors, must challenge the 
admiration of latest ages, were very generally received 
by the most intelligent physicians in Britain. Dr Whytt 
had no such idle ardour tor novelties as to throw them 
entirely aside because he could not follow them in every 
particular. The institutions of Dr Boerhaave, there- 
fore, furnished him with a text for his lectures ; and he 
was no less successful in explaining, illustrating, and 
establishing the sentiments of the author, when he could 
freely adopt them, than in refuting them hy clear, con- 
nected, and decisive arguments, when he had occasion 
to diOer from him. The opinions which he himself pro- 
posed, were delivered and enforced with such acuteness 
of invention, such display of facts and force of argument, 
as could rarely fail to gain universal assent from his nu- 
merous auditors ; but free from that self sufliciency 
which is ever the offspring of ignorance and conceit, he 
delivered his conclusions with becoming modesty and 
diffidence. 

From the time that he first entered upon an academi- 
cal sippointment, till the year 1756, his prelections were 
confined to the institutions of medicine alone. But at 
that period his learned colleague Dr Rutherford, who 
then filled the practical chair, who had already taught 
medicine at Edinburgh with universal applause for more 
than thirty years, and who had been the first to begin 
the institution of clinical lectures at the Royal Infirmary, , 
found it necessary to retire from the fatiguing duties of 
an office to which the progress of age rendered him un- 
equal. On this crisis Dr Whytt, Dr Monro, sen. and 
Dr Cullen, each agreed to take a share in an appoint- 
ment in which their united exertions promised ihehighest 
advantages to tiie university. By this arrangement stu- 
dents, who had an opportunity of daily witnessing the 
practice of three such teachers, and of hearing the 
gi*oiinds of that practice explained, could not fail to de- 
rive the most solid advantages. 

In these two departments, the institutions of medicine 
in the univei’sily, and the clinical lectures in the Royal 
Infirmary, Dr Whytl’s academical labours were attend- 
ed with the must beneficial consequences both to the stu- 
dents and to the university. But not long after the 
period we have last mentioned, his lectures on the for- 
mer of these subjects underwent a considcrahic change. 

About this time the illustrious Gauhius, wim had suc- 
ceeded to the chair of Boerhaave, favoured the world 
with his Institutioncs Pathologies. This braneh of medi- 
cine had indeetf a place in the text which Dr Whytt 
formerly followed } but, without detracting from the 
charact^'F of Dr Boerhaave, it may justly be said, that 
the attention be had bestowed upon it was not equal to 
its importance. Dr Whytt was sensible of the improved 
state io which pathology now appeared in the writings 
5 f Boerhaavfe’s successor j and he made no delay in 
availing himself of the advantages which were then af- 
forded. 

In the year 1762, his patliological lectures were en- 
tirely new-modelled. Following the publication of 
Gauhius as a text, he delivered a comment, which was 
read hy every intelligent student with the most unfeign- 
ed satisfaction. In these lectures hecollettcd and con- 
densed the fruits of accurate obt^ervat ion aud long experi- 
ence. Enriched by all the opportunities of information 
4 U 2 which 
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Whyit. t>Tuc1» Iiad enjoyed, and by all the discernmenf which 

V he was capable of exerting, they were justly considered 

as his most finished production. 

For a period of more than twenty years, during which 
he was justly held in the highest esteem as a lecturer at 
Edinburgh, it may readily be supposed that the extent 
of his practice corresponded to his reputation. In fact 
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servations on the Nature, Causes, and Cure of those Di> 
orders which are commonly called ficrvous, h^jxicim- 
driac, and ^5/erfr. The elaborate and useful 
published in the year 1764. ' 

1 he last of Dr Whytt’s writings is entitled, Obscna- 
tions on the Dropsy in the Brain. This treathedidoot 
appear till two years after his death; when all liisotiifr 



u .u - , — •• appear iiii iwo years alter tiis death; when all liisotiifr 

e received both, the irst enioluments, and the highest ^ works were collected and published in one qiiartoro. 
Jionouis, which could here be obtained. ^Vlrh Inmo nnrlA« -tl:.. j.fL’.- . 



honours, which could here be obtained. With exten- 
sive practice in Edinburgh, he had numerous consulta- 
tions from other places. His opinion on medical sub- 
jects was daily requested by his most eminent contem- 
poraries in every part of Britain. Foreigners of the first 
distinction, and celebrated pliy.^^icians in the most remote 
parts of the British empire^ courted an intercourse w'ith 
him by letter. Besides private testimonies of esteem, 
many public marks of honour were conferred upon him 
both at home and abroad. In 1752, he was elected a 
fellow of the Royal Society of London ; in 1761, he 
was appointed first physician to the king of Scotland ; 
and in 1764, he was chosen president of the Royal Col- 
lege of Physicians at Edinburgh. 

^ But the fame which Dr Whytt acquired as a practi- 
tioner and teacher of medicine, were not a little increased 
by the information which he communicated to the me- 
dical world in different publications. His celebrity as 
an author was still more extensive than his reputation 
as a professor. 

His first publication, An Essay on the Vital and 
ether Involuntary Motions of Animals, although it bad 
been begun soon after he had finished his academical 
course of medical education, did not come from the 



press till 
time that 



lunie, under the direction of his son and of his iotimitf 
friend the late Sir John Pringle. 

Be.sides these five works, be wrote many other papfo, 
which appeared in diffei*ent periodical publications; jar- 
ticularly in the Philosophical Transactions, the Medical 
E.ssays, the Medical Observations, and the Physical loJ 
Literary Essays. 

At an early period of life, soon after he had sdlleda 
a medical practitioner in Edinburgh, he entered intotb 
married state. His first wife w'asMiss Robertson, sisier 
to General Robertson, governor of New York. Brkr 
he had two children ; both of whom died in early infan- 
cy, and their mother did not long survive them. Afeff 
years after the death of bis first wife, be married aia 
second wife Miss Balfour, sister to James Balfoor, E^- 
of Pilrig. By her he had fourteen children ; but io 
these also he was in some respects unfortunate; forsii 
of them only survived him, three sons and three daugh- 
ters, and of the former two are since dead. Allbougb 
the feeling heart of Dr Whytt, amidst the distresses of 
his family, must have often suffered that uneasinesaid 
anxiety which in such circumstances is the unavoidable 
consequence of parental affection and conjugal love; pi 
he enjoyed a large share of matrimonial felicity, 



leaical eclucatidn, did not come from the he enjoyed a large share of matrimonial felicity, nw 

^ 75 * } ® period of fifteen years from the his course of ha jipiness was terminated by the death « 

1 finished his academical course, and his wife, which happened in the year 1764: and il« 

aiiie . a egree in medicine: but the delay of this not improbable that this event had some share in basleH' 

publication was fuMv I... I - I • 1 . ....... I -f »l 



... . b r • nnt the delay of tins not improbable that this event had some share in nasif**' 

publication was fuRy compensated by the matter which ing his own death ; for in the beginning of tbc year 

It contained, and the improved form under whirl, le ,765 his health was so far impaired, that he becaiu* 

A tedious complio- 



. . • 1 , ''•"I ,.1(0 Iiidiic:!- Wllicn 

It contained, and the improved form under which it 

* ,, incapable of his former exertions. A tedious compliO’ 

Vh!Ti employed the pen of Dr tion of chronical ailments, which chiefly appeared undu 



w| ,, cmpioyea cue pen of Ur tion ot chronical ailments, whicn umenjr a^j. 

^,1 ^ nature more immediately practi- the form of diabetes, was not to be resisted byalMK 

InL • H r ^ ""c Lime-water and medical skill which Edinburgh could afford; and « 

Soap in the Cure of the Stone, first made its appear- fength terminated in death, on the 15th of 



ance in a separate volume in 1752. * ..,,.cona 

work had appeared several years before in the Edinburgh 
Medical Essays : but it was now presented to the world 
aLuionr*"^ publication, with many improvements and 

Phyoiologlcal EsMys, was 
first published m the year 1755. This treatise cinsisted 



. - appear 

Part of this .second in the ^2d of his age. , • 

WIBURGH, a considerable town of Denmark, « 
North Jutland, with a bishop’s sec, remarkable for ' 8 
the seat of the chief court of justice in the ' 
The ball where the council assembles - 

of the country, and escaped the terrible fire lhat 
ed in the year 1726, and which burned the eat 

promo'leX r" '•>Ht of iL Black Friar,, the “ 

Ve,r , of mal ", j *'’* palace ; but they bare all been ^ 

nibilitv and IrrTi^ rr"^ 0 " 'he Sen- magnificent than before. It is seated on the j 

AnfolL occas?nne^ ® pcninsula. 25 miles north-west of S esmck,.ri 

>ct. The former of?h?«maJ\Vc‘oS^ ,,o north. by-, rest of Copenhagen. E. 

he"ba‘d T*' of ‘he sentiments which 

author in preparinffw tbl ureC , y '"’^'7**' 7 »o i 'h®‘ of the town alone, in |8, S^‘ 



N. Lat. 56. 20. ^ 

WICK, a royal borough on- the east » 
county of Caithness. It is small, and ! jjce. 
but a few of its buildings are an V, (s^pio- 

The present harboun is very inconvenient, “ j jm. 

posed to erect a new one, which will be o S 
portance to the safety of navigation along 



» ; inat oi iiic luwn - — 

WICKER, signifies made of small twigs- ^ 

WICKET, a small door in the gate »l ^ 
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Vicket. &c. or a hole in a door through which to view 

VtckiifU what passes without. 

» WICKLIFF, John, the first divine in Europe who 
had resolution to attempt a reformation of religion, was 
born about the year 1324, in the parish of Wycliflf, near 
Richmond^ in Yorkshire. He was educated at Oxford, 
first in Queen’s and afterwards in Merton college, of 
which be was a probationer fellow. Having acquired 
the reputation of a man of great learning and abilities, 
in 1361 he was chosen master of Baliol-liail, and in 
1365 constituted warden of Canterbury college, by the 
founder, Archbishop Simon de Islip •, but in 1367, he was 
ejected by the regulars, together with three secular fel- 
lows. He thought their proceedings arbitrary, and 
therefore appealed to the pope j but instead of obtain- 
ing redress, the ejectment was confirmed in 1370. This 
disappointment probably contributed somewhat towards 
his enmity to the see of Rome, or rather to confirm that 
enmity *, for he had long before written against the 
pope’s exactions and corruptions of religion. However, 
his credit in the university continued *, for having taken 
the degree of doctor in divinity, he read public lectures 
with great applause ; in which he frequently exposed 
the impositions of the Mendicant friars. About this 
time he published a defence of his sovereign Edward IIL 
against the pope, who had insisted on the homage to 
which his predecessor King John had agreed. This de- 
fence was the cause of Wickliff’s introduction at court, 
and of his being sent one of the ambassadors in 1374 to 
Bruges, where they met the pope’s nuncios, in order to 
settle several ecclesiastical matters relative to the pope’s 
authority. In the mean time Wicklifi' was presented by 
the king to the rectory of Lutterworth in Leicestershire, 
and in 1375 he obtained a j rebend in the church of 
Westbury in Gloucestei*shire. WicklifFcontinued hither- 
to, without molestation, to oppose the papal authority ; 
hut in 1377 a hull was sent over to the archbishop of 
Canterbury, and to Courtney bishop of London, order- 
ing them to secure this arch-heretic, and lay him in 
irons ; at the same time the pope wrote to the king, re- 
questing him to favour the bishops in the prosecution \ 
he also sent a bull to Oxford, commanding the univer- 
sity to give him up. Before these bulls reached Eng- 
iand Edward III. was dead ; and WicklifF, protected by 
John duke of Lancaster, uncle to Richard II. favoured 
by the queen-mother, and supported by the citizens of 
London, eluded the persecution of Pope Gregory IX. 
who died in 1378. In the_ following year this intrepid 
reformer presented to parliament a severe paper against 
the tyranny of Rome, wrote against the papal supremacy 
and infallibility, and published a book On the Tt'uthof 
the Scriptures^ intended to* prepare the way fqr an Eng- 
lish translation of them, in which he had made consider- 
able progress. In 1381 he published Sixteen Conclusion; 
in the first of which he ventured to expose the grand ar- 
ticle of transubstantiation. These conclusions being con- 
demned by the chancellor of Oxford, Wicklifi' appealed 
to the king and parliament ; but being deserted by his 
unsteady patron the duke of Lancaster, be was obliged 
to make a confession at 0.xford j and by an order from 
the king was expelled the university. He now retired 
to his living of Lutterworth, where he finished bis trans- 
lation of the blble. This version, of which there are 
several manuscript copies, in the libraries of the univer- 
sities, British Museum, &c. is a very literal traoslatibn 



from the Latin vulgate. In 1383 be was suddenly Wickliff 
struck with a palsy) a repetition of which put an end W 
to his life in December 1384. He was buried in his , 
own churqli, where bis bones were sulTered to rest in ''' 
peace till the year 1428, when, by an order from the 
pope, they were taken up and burnt. — Besides a num- 
ber of works that have been printed, be left a prodigi-; 
ous number of manuscripts ) an accurate list of which 
may be seen in Bishop Tanner’s Bib. Brit. Hib. Some 
of them are in the Bodleian Library, others in the Bri- 
tish Museum, &c. 

Wickllflf was doubtless a very, extraordinary man, con- 
sidering the times in which he lived. His natural saga- 
city discovered the absurdities and impositions of the 
church of Rome, and he had the honesty and resolution 
to promulgate bis opinions, which a little more supr 
port would probably have enabled him to establish : 
they were evidently the foundation ’ of the subsequent 
reformation. 

WICKLOW, a county of Ireland, in the province 
of Leinster 5 hounded on the north by the county of 
Dublin ) on the east by the Irish sea ; on the south by 
Wexford ) and on the west by Kildare and Catlier- 
loiigh. It is 33 miles in length, 20 in breadth, and iti,- 
difierently fruitful. It contains 54 parishes, and send? 
two members to parliament. See WicKLOVV, Supplj;- 
MENT. 

Wicklow, the capital of a county of the same name 
^■Ireland) seated on die sea-side, with a narrow harbour,, 
at the mouth of the river Leitrim, over which stands a 
rock, instead of a. castle, stirroumled by a strong wall, 24 
miles south of Dublin. W. Long. 6. 7. N. Lat. 52. 55.. 
WIDGEON. See Anas, Ornithology Index. 

WIDOW^, a woman who has lost her husband. 

WIFE, a married woman, or one joined with, and 
under the protection of, an husband. See Husband. 

Isle of WIGHT, an island lying on the south coast 
of Hampshire, from which it is separated by a narrow 
channel. It is about 21 miles in length and 13 in 
breadth. It is nearly divided into equal parts by the 
river Mede or Cowes, which rising in the soulherjl 
angle, enters at the northern, into the cliannel, opposito 
tlie mouth of Southampton bay. The south-coast is 
edged with very steep cliflTs of chalk and freestone, hol- 
lowed into caverns in various parts. Tlie west side ii 
fenced with rid’ges of rocks, of which the most remark* 
able are those called, from their sharp extremities, the 
Needles. Between the island and the main are various 
sand-hanks, especially off the eastern part, where is the 
safe road of St Helen’s. Across the island, from east to 
west, runs a ridge of hills, forming a tract of fine downs, 
with ar chalky or marly soil, which feed a great number 
of fine-fleeced slieep. Rabbits are also very plentiful 
heie. To the north of this ridge the land is chiefly 
pasture : to the south of it is a rich arable country, pro- 
ducing great crops of com. The variety of prospects 
which this island affords, its mild air, and the neat man- 
ner in which the fields are laid out, render it a very de- 
lightful spot. It is devoted almost solely to husban- 
dry, and has no manufactory. It is one of the princi- 
pal resources of the London market for unmalted barley. 

Among its products are to be reckoned a pure wbilo 
pipe-clay, and a fine white crystalline sand ; of the lat- 
ter of which great quantities are exported for the use of 
the glass works in various parts. Its principal town is 

the 
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mcnt : that is called a will nhere lands or tenements be impartially administered, 
are given j and when tlie disposition concerns goods 
' and cliuttels alone, it is termed a testament. See Tes- 
tament. 

W iLL-with-a-wisp^ or Jack with-a-lanthnrn^ two po- 
pular names for the meteor called ignis fatuns. See 
Light, N° 46. 

WILLIAM ^Malmsduhy, an history of consi- 
derahle merit in the reign of King Stephen j but of 
whose life few particulars arc known. According to 
Bale and Pits, he was surnamed Somerseti/s^ from the 
county in which he was born. From his own preface 
to his second hook De Hegibtis Anglorvm^ it appears 
that he was addicted to learning from his youth ; that 
he applied himself to tlie study oflogic, physic, ethics, 
and particularly to iiistory. He retired to the Bene- 
dictine convent at Malmshury, became a monk, and 
was made precentor and librarian ; a situation which 
much favoured his intention of writing the history of 
this kingdom. In this monastery he spent the remain- 
der of his life, and died in the year 1142. He'is one 
of our most ancient and most faithful Iiistorians. His 
capital work is that intitled De Jiegihus Anghrvm^ in 
five books j with an Appendix, which he styles Histo- 
rice Novc/lw^ in two more. It in a judicious collection 
of whatever he found on record relative to England, 
from the invasion of the Saxons to his own times. 

if JLLIAM of Nctvhury^ so called from a monastery 
in Yorkshire, of which he was a member, wrote a hi- 
story which begins at the Conquest and ends at the year 
1197. His Latin style is preferred to that of Matthew 
Paris *, and he is entitled to particular praise, for his 
honest regard to truth, in treating the fables of JeftVey 
of Moumouth with the contempt they deserve ; as well 
as for expressing his approbation of Henry II. ’s design 
of reforming the clergy, by bringing them under the 
regulation of the secular power. 

iriLLiAM of Wijkeham^ bishop of Winchester, was 
born In the village of Wykeham, in the conntv of 
Soutiiampton, in 1324. He was educated at ^Vinches- 
ter and Oxford ; and having continued near six years 
in the university, his patron Nicholas Wedal, governor 
of the province of Southampton, took him into his fa- 
mily, and appointed him his counsellor and secretary. 

He could not have made choice of a fitter person for 
that employment, no man in that age writing or speak- 
ing more politely than Wykeham. For this reason 
Edlngton, bishop of Winchester, lord high treasurer of 
the kingdom, appointed him his secretary three years 
after, and also recommended him to King Edward^ Ilf. 
who took him into his service. Being skilled in geo- 
metry and architecture, he was appointed surveyor of 
the royal buildings, and also chief justice In eyre : he 
superintended the building of Windsor- castle. He was 
afterward chief secretary of state, .a keeper of the 
privy scalj and in 1367 succeeded Edington in the. 
see of Winchester. A little after he was appointed lord- 
high chancellor and president of tlie privy-council. That 
be might well discharge the seveml functions ofliis em- 
ployments, both ecclesiastical and civil, be endeavoured 
on one band, to regulate his own life according fo the 
itrlctest maxims,, and to promote such parish priets only 
as were able to give due instructions to their parishion- 
ers, and at the same time led exemplary lives : on the 
other hand, he did all in his power to cause justice to 
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In 1371 he resigaedbis inV 

chancellorship, and some time after the great seal. 
ward returning to England, after having carried oa a 
very successful war in France, foond his exchequer ia"^' 
great disorder. The duke of Lancaster, oneofbnsoi», 
at the head of several lords, having broaght complaiots 
against the clergy, who then enjoyed the chief places in 
the kingdom, the king removed them from their employ- 
ments. But the laymen, who were raised to jbem, b 
haved so ill, that the king was forced to restore the ec- 
clesiastics. The duke of Lancaster showed strong ani- 
mosity to the clergy, and set every engine at work li 
ruin Wykeham. He impeached him ol extortion, and of 
disguising things, and obliged him to appeatittbe 
King’s-bench. He got such judges appointed as cuo- 
demned him j and not satisfied with depriving him of all 
the temporalities of his bishopric, he advised Edward to 
banish him : but this prince rejected the proposal, and 
afterward restored to Wykeham all that he had bten 
divested of. Richard II. was bat li years old wben 
Edward died : so that the duke of Lancaster had an ear 
opportunity of reviving the accusations against the i- 
shop of Winchester j nevertheless Wykeham cleared 
himself. Then he founded two noble colleges, the one 
in Oxford, the other in Winchester. Whilst he was ex- 
erting his utmost endeavours to improve these two noe 
foundations, he was recalled to couit, and in a roaonrt 
forced to accept of the office of lord bigh-cbancct onn 
1389.— Having excellently discharged the duties 
that employment for three years, he oblatnc eave 

resign it, Ibreseeing the disturbances that were go'j 

to break out. Being returned to bis church, he finisbe 
bis college, and built there so magnificent a cathedra, 
that it almost equals that of St Paul’s in , 

laid out several sums in things advantagwus 0 p 
lie and to the poor; notwithstanding which, in 1397 
was III great danger j for he and some ot ers ^ 
peached of higli-lreason in open parhamcn - 
he xvas again fully cleared. From t la ini . 
death he kept quiet in his diocese, L ia 

himself in all the duties of a good prelate. He 
1404, in the 8 1st year of his age- F^ffland. 

William, tlieLme of several kuigs 

See England, N* 87 — 92, ,1s jscot- 

Fort-WiLhlAMy a fortress in the Hig a ^ 

land, erected in King William’s ^ ^ pf 

small town adjoining, called V 

hl.s queen, ll is situated in Inverness.hjre^^- 
row arm of the sea called Loch ^ the 

pktlon of the Caledonian caoal, wrl . i , f„nn, 
--- Fort- William i» of * '""S. , J 

m»,and « 

rison of 800 men ; but could not be jr f 



Western sea. r ore- w imn... -- ^ » gar- 

having two bastions, and «c»P»bleof-SlLi.a 
rison of 800 men ; but could not be 
an attack, as it is commanded by sev 

i. . 

the East India Company, seated on Tie 

of the river Ganges, in the ,ijrtetragfi“ 

fort was first built in the shape 
of brick and mortar; and the town as 
in it, because every one built » ernor’s 

and for bis own conveniency. . ® --.bitcctot* 
within the fort, and is the best p»e« ® . . lodginp* 

these parts. Here there are xquscs 

for the factors and writers, wrtb s 0 
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company’s goods, and magazines for ammanidon. A- 
bout 50 yards from the fort is the church, which was 
originally built by the merchants. The town of Co/- 
cutta is contiguous, containing 500,000 inhabitants. 
It is governed by a mayor and aldermen, as most of 
the company’s factories in the East Indies now are. 
In 1757 it was surprised by the nabob of Bengal, who 
took it, and pot roost of those that had made re* 
sistance into a place called the Slack~Hoie^ where the 
greater number was suffocated. This nabob was after- 
wards killed, and another set up in his room, more 
friendly to the English ; and the factory was re-esta- 
blished. E. Long* 86. o. N. Lat. 22. 27* See Cal- 
cutta. 

Sweet- William. See Dianthus, Botany Index, 

WILLIAMSBURG, a town of North America, in 
Virginia, and formerly capital of that state. Ft is'situ- 
ated between two creeks 5 one falling into James and 
the other into York River. The distance of each land- 
ing place Is about a mile from the town, which, with 
the disadvantage of not being able to bring up large 
vessels, and the want of enterprise in the inhabitants, 
has occasioned its decay. Here is a college, designed 
for the education of the Indians, hut which, on account 
of their aversion to learning, never answered the pur- 
pose. It is 60 miles east of Richmond. W. Long. 
76. 30. N. Lat. 37. 10. 

WILLIAMSTADT, a sea-port town of Holland. 
It is a handsome strong place, and the harbour is well 
frequented. It was built by William prince of Orange 
in 1585; and in 1732 belonged to the stadtholder of 
Friesland. The river near which it is built is called 
Butter fUet or Midland Diep; and it is one of the bulwarks 
of the Dutch on the side of Brabant, where they always 
keep a ganison. This place made a gallant defence in 
1793 against the French, who were obliged to raise 
the siege. It is 1 5 miles north-east of Bergen-op- 2 ^om, 
and 1 2 south-west of Dort. £. Long. 4. 39. N. Lat. 
9 - 

ILLIS, Dr Thomas, a celebrated English phy- 
sician, was born at Great Bodwin, in Wiltshire, in 
1621, and studied at Clirist-chiirch college, Oxford. 
When that city was garrisoned for the king, he, among 
other scholars, bore arms for bis majesty, and devoted 
his leisure hours to the study of physic. The garrison 
of Oxford at length surrendering to the parliament, he 
applied himself to the practice of his profession ; and 
soon rendered himself famous by his care and skill. He 
appropriated a room as an oratory for divine service 
according to the church of England, whither most of 
the loyalists in Oxford daily resorted. In 1660, he be- 
came Sedleian professor of natural philosophy, and the 
same year took the degree of doctor of physic. In 1664, 
he discovered the famous medicinal spring at Alstropp, 
near Brackley. He was one of the first members of t^ 
Royal Society, and soon made his name illustrious by 
bis excellent writings. In 1666, after the fire of Lon- 
don, he removed to Westminster *, and his practice be- 
came greater than that of any of the physicians his con- 
temporaries. Soon after his settlement in London, his 
only son Thomas falling into a consumption, he sent 
him to Montpelier in France for the recovery of his 
health ; and it proved successful. His wife also labour- 
ing under the same disorder, he offered to leave the 
town 5 but she, not suffering him to neglect the means 
VoL. XX. Part II. t 
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of providing for his family, died in 1670. He died at 
bis house in St Martin’s in 1675, and was buried near || 
her in Westminster-abbey. ' Dr Willis was extremely WilmoL 
modest and unambitious, and refused the honour of 
knighthood. He was remarkably pious : As he rose 
early in the morning, that he might be present at di-^ 
vine service, which he constantly frequented before he 
visited his patients, he procured prayers to be read be- 
yond the accustomed times while he lived j and at his 
death settled a stipend of 2ol. per annum to continue 
them. He was a liberal benefactor to the poor where- 
ever he came, having from bis early practice allotted 
part of his profits to charitable uses. He was exact and 
regular in all his hours: and though his table was the 
resort of most of the great men of Loudon, yet be was 
remarkable for his plainness, and bis being a man of 
little discourse, complaisance, or society ; but he was 
justly admirpd for bis deep Insight into natural and ex- 
perimental philosophy, anatomy, and chemistry ; for his 
successful practice : and for the elegance and purity of 
bis Latin style. He wrote, i. A treatise in English, 
intitled plain and easy Method for preserving those 
that are well from the Infectwn of the Plague^ and for 
curing such as are infected. 2. ^veral Latin works, 
which were collected and printed at Amsterdam, in 
1682, in 2 vols 4to. 

WLLLUGHBY, Francis, a celebrated natural hi- 
storian, was the only son of Sir Francis Willughby, 
knight. He was fond of study from his childhood, and 
held idleness in abhorrence ; be being so great an eco- 
nomist with regard to bis time, as not willingly to lose 
or misapply the least part of it, by which means be at- 
tained great skill in all branches of learning, and parti- 
cularly in the mathematics. But to the history of ani- 
mals, which was in a great measure neglected by his 
countrymen, he particularly applied himself j and for 
this purpose carefully read over what had been written 
on that subject by others. He then travelled several 
times over his native country^ and afterwards into 
France, Spain, Italy, Germany, and the Lotv Coun- 
tries, attended by his ingenious friend Mr John Ray. 

It is remarkable, that, notwithstanding the advantages 
of birth, fortune, and parts, he was as bumble as any 
roan of the meanest fortune 5 was sober, temperate, and 
chaste^ scrupulously just; so true to his word and pro- 
mise, that a man might venture bis estate and life upon 
it ; so faithful and constant to his friend, as never to de- 
sert him when fortune frowned upon him ; and remark- 
ably pious, patient, and submissive to the divine will. 

This is the character given of him by Mr Ray, whose 
veracity none will doubt. This ingenious and learned 
gentleman, died in 1672, at 37 years of age ; having 
impaired his health by his application. He wrote, 

I. Omithoiogia Ubri tres^ folio, which was afterwards 
translated into English, with an Appendix, by Mr Ray, 
in folio. 2. Histonce Piscivm libri quatuor^ folio. 3. 

Letters of Francis Willughby, Esq. added to Philoso- 
phical Letters between the learned Mr Ray and several 
of his correspondents, published, in 8vo, by William 
Derbam. 4. Several ingenious papers in die Philoso- 
phical Transactions. 

WILMOT, John, carl of Rochester, a great wit in 
the reign of Charles II. the son of Henry earl of Ro- 
chester, was bom in 1648. He was taught grammar 
and cla.ssical learning at the free-school at Burford ; 
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S'* M V •'** a very Jevout Wy, «4,. - ! 

papers to be burned. Ti 

in Ike reiKilIkd^l 

letters by the name of F/ormtiu, Volusim, waTkiii u 
Elgin in the shire of Murray in Scotland, and ediwd 
in the university of Aberdeen. Travelling to E.jW 
with an intention to improve his fortune, be bad ib 
telicity to be introduced to Cardinal Wolsev, vbo a. 
pointed him tutor to one of his nephews. In that caw. 
city he went to Paris, and continued there till tic Car. 
dinal s death. During his residence in that city he k* 
came acquainted with the learned Cardinal BeUai,iicli. 
bishop of Paris, who allowed him a pension, and meiiil 
to have appointed him royal professor of theCreekaiid 
^atin languages in the university of Paris: botfieUai 
being disgraced, Wilson’s prospects faded with the fo- 
tunes of his patron, whom nevertheless he attended on 
hi9 journey to Rome. Wilson was taken dl at Avig- 
non, and the cardinal proceeded without him. After 
bis recovery, he paid a visit to the celebrated Cardial 
oabolet. the Alecaenas of hiit limp, wim vm alao bidios 



^ '•elwh of the beauties of the 

«uih„r„f “ t 

~"*R«-f"here h“ 1 

X He afterward, t„- 

png! “and 

betur'of U em?rely!’“''But 7 al^^^^^^^^ K 

the courtiers, who continually cardinal proceeded without him. After 

he became so sunk in debauchery that h#» b»s recovery, he paid a visit to the celebrated Cardial 

years together so given up to drmkinff that dn 'I? ^^®caenas of his time, who was alsohidiiip 

that tmie he was never cool enough to t Carpentras, where he then raided. The cardW 

«clf. His violent love of pleasure and h* charmed with bis erudition, that be ippointel 

^ extravagant mirth, carried him to tn-pt# **^*^*^^*°*^ P*’o^®ssor of the learned languages, with t stipend 

The first involved him’ in sensuaJhy anf^he oTTd Per annum. " ^ ’ 

him into many adventures and ridiedons i , ^'*=^/esidence at Carpentras, be wrote hisc^ 

disguising himself so that he could lint Ko 1, * ^®^^atcd treatise De Mackenzie 

nearest friends, he set up in Tower.strpp^ <* nown by bis says that be afterwards taught philosophy in Italy; »nd 

mountebank, and there dispersed bis Italian that, being at length desirous of returning to Scotland, 

weeks. He often disguised himself as a or some he began his j'ourney homeward, was taken ill at Vienne 

beggar, sometimes to follow a mean am^*^ ^^* *^*^*\* * Daupbiny, and died there in the year 154). He 

times, he would go about roerelv for d;« ^*^**^^ other was generally esteemed an accomplished linguist, an lA 

shapes 5 and acted bis part so Mturallv^yt*^*°i mirable pliitosopber, and an excellent Latin poet. He 

not be known even by his frienda 1^* wrote, beside the above treatise, i, Pomste, Lwdon 

constant indulgence in wine wompii and ^ 4 to« 2. Commentaiio quadam lheob%ka ia^ 

lies, he entirely wore out an excellent P^rismos ditsecta, per Sebast. Gi^h. 

recovering from a violent disease whlnk ^a ^ Wilson, Thomas^ lord bishop of Sodor and Mm, 

sumption, he was visited by Dr’ Rnm-f ® *“ 1663, at Burton, in the county of Chester, 

motion that such a visit would be acrrpp M ”P®° He received the rudiments of his education at tbeco^ 

T ****?®i published an account of hJs o r ^ T ** town, and from thence was removed to the universty 
Lord Rochester j in which it anDcars of Dublin, His allowance at the university wisiol.s- 

had lived the life of a libertine and athl;«s > ® small as it may nowappear, which w*»«“ 

the death of a penitent Christian H;« d ’ those days sufficient for a sober youth in so cheap » 

in 1680 j since which time country is Ireland. , , 

times printed, both separately and His first intention was to have applied to the study e 

once he obtained the chai'acter of a physic 5 but from this be was diverted by Arebdeaejn 

writer, every thing in that strain was d Hewetson, by whose advice he dedicated himself to^ 

and thus many pieces not of his writina h ’ church. He contioued at college till the year 16 » 

the later editions of his works The ®" 29th of June, be was ordained deacon, 

talogue of Royal and Noble Authors The exact time of Mr Wilson’s leaving Dublin 

inan whom the Muses we,^ fond “a known: hut on account of the poliucal and rehgio^ 

oavow, and who practised without^ ihp ?”*^#** **"’®^ disputes of those days, it was sooner than he mten / 

that secret which can make verses morp^ ^d®J ^**® of December, in the same year, he wall- 

defects than their merits. Lord Rochestor’!p ^^® ^®^^ 

much more obscenity than wit, more wi^ Dr Sherlock,^ his maternal uncle, ms 

• • ”J?*^® Pcetry than politeness ” Hi’«i ^®®^*^> His stipend was no more than 30I. a-year; bu 
Manlr • 'd^® ®^*'®ady mentioned ire ? excellent economist, and having the advantage o h 

uncle, thiUmall income was 

morJ to Henry SaviSe ‘nd 5 cient to supply his own wants, but it enabled lum ^ 

mo^ to h.8 wife and Son • a LeUeri^r ®“PP*y ‘«‘® ^®"ts of others j and for this porj^b^ 

.IT apar/one-tentb of bis income. In 1 ^ 9 ^ ^ 

> a History of the Intrigues of tli *r °^^®^ pointed domestic chaplain to William ^ 
a^ngues of the Court of and tutor to his son James Lord Strange, with a 
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of 30I. a-ycar. He was soon after elected master of the 
' alms-house at Latham, which brought him in 20I. a* 
jear more. Having now an income far beyond bis ex* 
pectations, or his wishes, except as it increased his abi* 
lity to do good, he set apart one-fifth of his income for 
pious uses, and particularly for the poor. In short, as 
his income increased, he increased the portion of it 
which was allotted to the purposes of charity. At first 
he set apart a tenth, then a fifth, afterwards a third, 
and lastly, when he became a bishop, he dedicated the 
full half of his revenues to pious and charitable uses. 

He bad not been long in the service of Lord Derby, 
before he was offered the valuable living of Buddes* 
worth in Yorkshire ; which he refused to accept, as be- 
ing inconsistent with the resolves of bis conscience a- 
gainst non-residence. Lord Derby choosing still to re- 
tain him as chaplain and tutor to his son. In 1697 be 
was promoted, not without some degree of compulsion 
on the part of his patron, to the bishopric of the Isle of 
Man ; a preferment which he held 58 years. In 1698 
he married Mary, daughter of Thomas Patten, Esq. of 
Warrington. By this lady who survived her marriage 
above six years, he had four children ; none of whom 
survived him, except the late Dr Wilson, prebendary 
•f Westminster. 

“ The annual receipts of the bishopric (says the au- 
thor of his memoirs) did not exceed 300I. in money. 
Some necessaries in his house, as spices, sugar, wine, 
books, &c. must be paid for with money j distressed or 
shipwrecked mariners, and some other poor objects, re- 
quired to be relieved with mont^y j but the poor of the 
island were fed and clothed, and the house in general 
supplied from his demesnes, by exchange, without mo- 
ney. The poor, who could weave or spin, found the 
best market at Bishop's-court, where they bartered the 
produce of their labour for corn. Taylors and shoe- 
makers were kept in the bouse constantly employed, to 
make into garments or shoes that cloth or leather which 
bis com had purchased ; and the aged and infirm were 
supplied according to their several wants. Mr Moore 
of Douglas informed the editor, that he was once wit- 
ness to a pleasing and singular instance of the Bishop’s 
attention to some aged poor of the island. As he was 
-distributing spectacles to some whose eyesight failed 
them, Air Moore expressed his surprise, as he well 
knew not one of them could read a letter. “ No matter 
•(said the Bishop with a smile), they will find use enough 
'for them ; these spectacles will help them to thread a 
needle, to mend their cloth'bs, or if need be, to keep 
themselves free from vermin.” 

So great was the bishop’s attachment to his flock, 
that no temptation could seduce Kim from their service. 
He more than once refused the offer of an English bi- 
shopric. There is an anecdote of his lordship and Car- 
■dinal Fleury, which does great credit to them both. 
The cardinal wanted much to see him, and sent over on 
purpose to inquire after his health, bis age, and the 
-date of his consecration, as they were the two oldest bi- 
shops, and he believed the poorest, in Europe j at the 
«ame time inviting him to France. The bishop sent the 
■cardinal an answer, which gave him so high an opinion 
■of him, that the cardinal obtained an order that |io 
E'rencb privateer should ravage the isle of Man. 

This good prelate lived till ihe year 1755, dying at 
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the advanced age of 93. His works have- lately been Wilson 
published in 2 vols. 4to. . II 

WILTON, a market town in Wiltshire, three miles 
west of Salisbury. It was once so considerable as to . 
give title to the county. It bad formerly 1 2 churches ; 
and Odo, brother-in-law to William 1 . was bishop of 
Wilton. Only one now remains, and its inhabitants in 
1811 amounted to 1963. It sends members to parlia- 
ment, and is the place where the knights of the shire are 
chosen. It has a great manufactory of carpets, which 
are brought to high perfection. Wilton is famous for 
Lord Pembroke’s seat, so well known through Europe 
for its containing a grand assemblage of the productions 
of the greatest and most ancient roasters in painting 
and sculpture. — Two fairs are held here anually. 

WILTSHIRE, a county of England, bounded on 
the west by Somersetshire, on the east by Berkshire and 
Hampshire, on the north by Gloucestershire, and on the 
south by Dorsetshire and part of Hampshire. The 
length amounts to 39 miles j its breadth to 30 *, and its 
circumference to 140. It contains 29 hundreds, 23 
market-towns, 304 parishes, and in 1811 had 193,828 
inhabitants. Besides two members for the shire, and 
two for the city of Salisbury, each of the following town* 
sends two members to parliament, viz. W’ilton, Down- 
ton, Hindon, Heytesbury, WVsthury, Caine, Devizes, 
Cbippanbam, Malmsbury, Cricklade, Great Bedwin, 
Lndgersball, Old Sarum, Wooton- Basset, Marlborough* 

The air of this county is very healthy, not only in 
the more low and level parts, but also on the hills, « 

The soil of the vales is very rich, and produces corn 
and grass in great plenty. The beautiful downs in the 
south yield the finest pasture for sheep, with which they 
are overspread. The greatest disadvantage the county 
labours under is want of fuel, as there is no coal-pits, 
and but little wood. This county is noted for great 
quantities of very fine cheese, and for its manufacture 
of broad cloth, to which it was invited by the great 
plenty and fineness of its wool. It is watered by the ri- 
vers Isis, Kennet, Upper and Lower Avon, Willy, 

Burne, and Nadder, which are well stored with fish* 

See Wiltshire, Supplement. 

WINCHELSEA, a town in Sussex, which has no 
market, but has one fair on May 14th for cattle and 
pedlars ware. It was an ancient place, at least the old 
town, which was swallowed up by the ocean in 1 250. 

It is now dwindled to a mean place, though it retains 
its privileges, and sends two members to parliament. 

It is seated on a rocky cliff, on an inlet of the sea j and 
bad a haven, uow choked op. It bad 18 parish-church- 
es, now reduced to one. The market-house is in the 
midst of the town, from whence run- four paved streets, 
at the end of which are four ways, which had formerly 
building on each side for a considerable distance. It 
is 71 miles south-east of London. It is governed by a 
mayor and jurats, though it had but 652 inbabitanU 
in 1 81 1. Three of the gates are still standing, but 
much decayed. E. Long. o. 44. N. Lat. 50. 58. 

AVinchelsea, Anne Countess a lady of excellent 
genius, especially in poetry, was maid of honour to the 
duchess of York, second wife to King James II. and 
was afterwards married to Heneage, second son of the 
earl of Wincbelsea. One of the most considerable of 
the countess of Winchelsea’s poems was that on the 
4X2 Spleeo 4 
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Winclid. dplecn. A lection nf li®.. J 

“* ‘ 7 ' 3 . containing a tragedy Je«| drangliUmen of tbe age. In tUt y.« k 

WinUle. Tj« counter died fn 1720 wilbo’ut Lue 

»*n. “ her hoshan^ did in 1706. ’ ® ?* ^ptcmber 1755, ^ *«*l out for luly dS'i 

WNCHESTER, the canital of the connfe „f »* B®<»0 in December follwing. IlhL 

Hampshire in England. I, i, i very .nd^nt cit,?m,p •" ““ ' 

?v B 1 ^*''* ^'5 centurie. before Christ 

Hot^M ^1! ^nwderahlc place in the tin« of the 

The ta,h?d S^on kmge anciently kept their court 
J he tathedral was founded by Keneeulh. 1 t: r .i 



i*^#lses.l I r r tt'icicniiy Kept their cauit. 

. b Kenegulfe, a king of the 

2 e [fc T’ ^u- "“"y Christians, anci places 

W '“"S P»ciod. It is a 

*aM ‘nnk. bot is not very ele- 

^tW. Besides the tombs, there are many corions pieces 
^ worfcmaMh.p m it 5 the chief of which are i Tb^ 
fen . erected in the time of the Saxons * ,.! 

wics hf James I. and Charli^H I ^ 'i*k i • l a” • * 

4. 'Hie et9li« nf j 3 * * *»e bishop’a throne. 

i^ent to ?k k • prehendariee. r. The 

"Scent to the choir and altar /? T’l,, . 

with marble of dfivfvr i * pavement inlaid 

ali.r »L " averse colours, m various figures. 7. Tlie 
*ll.r.pMice, reckoned the noblest io Engifnr 8 T * 

C'sriijlfexr'lt — 

♦bat knocks at il^ A C‘'oss, every traveller 

Wd and a dp b'”!." "'"‘® 

provided every d« fw tV 1'^ '» 

intended f .7 *'’** F“T>ose. 'I bis hospiul was 



ter enjoys i revenue " “’® "»•- 

• mile Ld » ^!.rr ■ ®°°'-» yc«r. This city is .bent 

with a wall of flmf "b ■"'* «>most surrounded 

four constaWer’a^df “cn, , town- clerk, 

'* te L^^"“ Tlle 

te the h*e^ wrpt.”'fe contribute greatly 

ift the old Man>h f was bom at Sten- 

•II appeararfce deals* nma u- l- wonderful man, to 

little'TboolTn an oWn^" ^ ®“l*""tend a 

himseif to the office Germany, raised 

V«iean. Aflrh^vil’’^::''''"* «"‘i-»»itfe.« Uie 

the college of Seehaosen near &TsI^idT,i ^*“®5 
Saxony, where he r*-.ided nnu-„ ” * ^ "*"• *"*® 
Wtarian to Cotmt Banaa at N«*b^^” “1^’ "'*• 



•wol -k* a tviswniug. JllSIHlKh 

pal object was to see the Vatican library, audio tia- 
mine the ruins of Herculaneom. 

Mr Winckleman carried with bim intoluliaiew 
of beauty aod ar^ which led him iDStantlytoadmiiftb 
masterpieces of the Vatican, and with which he begu 
to study them. He soon increased bis knowledge; ud 
It was not till after be had thus purified bista^ieud 
wnceived an idea of ideal beauty, which led him int» 
the greatest secrets of art, that he began to think of 
we explanation of other monumenU, in which hii gmt 
teaming coold not fail to distinguish him. Hisernditioo 
envied bim to fill up bis principal plan of writing the 
History of Art.” In 1756, he planned bis “ R^lo^• 
^n of Ancient Statues,” and a larger work on the 
Taste of the Greek Artists} and designed anacconntof 
the galleries of Rome aod Italy, beginning with 1 »• 
lume on the Belvidere statues, in the manner ol KiA 
ardsnn, who, he says, only ran over Rome. He also in* 
tf ndcH H history of the corruption of taste in art, the 
restoration of statues, and an illustration of the ohsro* 
points of mythology. All these diflfereut easays led h*u 
to his “ History of Art,” and bis “ Monument! Inediti.” 
It must, however, be confessed, that the first of tlwf 
works has not all the clearness and precision that might 
be expected in its general plan and division of iti^ 
and objects} hut it has enlarged and extended the idea 
both of antiquaries and colhetors. The description af 
the gems and stilpinirs of the Stoscb cabinet contributed 
not a little to extend Mr Wincklemsn’s knowlrdgr. 
J?ew persons have opportunities of contemplating soeh 
vast collections. The engravings of Lippet and Cooal 
Caylus are all that many can arrive at. Mr Winckle* 
man’s Monumenti Inediti, of which be had hegonthe 
third volume 1 767, seem to have secured biro tbeestrem 
of antiquaries. Had be lived, we should have had a 
work long wished for } a complete collection of the has* 
reliefs discovered from the time of Barloli to the pr** 
Sent, the greater part of which are in the posieMion 01 
Cardinal Albani. 

When Cardinal Albani succeeded to the place of «• 
brarian of the Vatican, he endeavoured to get a ^ 
for the Hebrew language for Winckleman, who ref^ 
n canonry. because be would not take the tonsnre. jn® 
elector of Saxony gave bim, 1761, unsolicited, tbepla®* 
of Counsellor Richter, the direction of the royal 
of medals and antiquities at Dresden. Upon the ot 
of the abb^ Venuti, 1762, he was appointed presio®“ 
of the antiquities of the apostolic-chamber, with po^ 
oyer all discoveries and exportations of antiquilws iw 
pictures. This is a post of honour, with •" 

160 scudi per annum. He had a prospect of the 
of president of antiquities in the Vatican going t® 
created at i6 scudi per month, and was named cer^ 
aponding member of the Academy of IrwriptioD^ 

Aing of Prussia offered him, by Col, Quintus *®'*'‘‘* \ u 
place of librarian and director of his cabinet ®; , 

and antiquities, void>by the death of M. Gautier 



Croze, with a handsome appointment. He 
scruple of accepting the offer; but when it ^ 
pope’s cars, he added «n appoiotiDCiit out w •“* 
pur%, and kept him at Rome. jg 
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In April 1786, he left Rome to go ^iil» M. Cava- 
ceppi over Germany and Switzerland. When he came 
to Vienna, he was so pleased with the reception he met 
' with, that he made a longer stay there than he bad in- 
tended. But, being suddenly seized with a secret un- 
easiness and extraordinary desire to return to Rome, he 
set out for Italy, putting off bis visits to his friends in 
Germany to a future opportunity. As he passed through 
Trieste, he was assassinated, June 8. 1786, by a wretch 
named Arcaneeli, a native of Campiglio, a town in the 
territory of Pistoia, with whom be liad made an ac- 
quaintance on the road. This miscreant had been con- 
demned for a robbery to work in fetters four years, and 
then to be banished the Austrian territories, on an oath 
never to return. He Itad obtained a mitigation of one 
of his sentences, and retired to Venice j hot, chan • 
ging his quarters backwards and forwards, he was so 
reduced in circumstances that be at length took up his 
lod^niigs at the inn to which the Abb 6 happened to 
come. Arcangeli paid such assiduous court to him, that 
he entirely gained his confidence ; and having been fa- 
voured with a sight of the valuable presents which he 
had received at Vienna, formed a design to murder and 
rob him. He bought a new sharp knife on purpose ; 
and as the Abbe (who had in the most friendly manner 
inv'ted him to Usroe) was sitting down in his chair, ear- 
ly in the morning, he threw a rop^ over his head, and 
before he could disengage himself, stabbed him in five 
different places. The Abbe had still strength to get 
down to the ground floor, and call for help j and being 
laid on a bed in the midst of the most violent pain, lie 
had composure sufficient to receive the last sacraments, 
and to make his will, in which he appointed Cardinal 
Alexander Albani his residuary legatee, and expired in 
the afternoon. The murderer w^^s soon after appre- 
hended ; and executed on the wheel opposite the inn, 
June 26. 

Abb^ Winckleraan was a middle-sized man ; he had 
a very low forehead, sharp nose, and little black hollow 
eyes, which gave him an aspect rather gloomy than 
otherwise. If he had any thing graceful in his physiog- 
nomy, it was bis mouth. A fiery and impetuous disposi- 
tion often threw him into extremes. Naturally enthu- 
aiattic, he often indulged an extravagaht imagination 
but as be possessed a strong and solid judgment, he knew 
bow to give things a jnst and intrinsic value. In conse- 
quence of this turn of mind, as well as a neglected edu- 
cation, a cautious reserve was a quality be little knew. 
If he was bold in his decisions as an author, he was still 
more so in his conversation, and has often made his 
friends tremble for his temerity. If ever man knew 
what friendship was, that man was Mr Winckleman, 
who regularly practised all his duties *, and for this rea- 
son he could boast of having friends among persons of 
•very rank and condition. 

IVIND is a sensible agitation of the atmosphere, oc- 
casioned by a quantity of air flowing from one place to 
another. See Meteorology. 

Hot WtUDS. See Samiel. 

Wivn Flftwer. See AnemONY, BOtany Index. 

WiUD-MiU^ a kind of mill, the intern.al parts of 
which are much the same with those of a water mill : 
from which, however, it differs, in being moved by 
the impulse of the wind upon its sails or vaiieS) which 



are to be considered as a wheel in axis. See Mecha- 
nics Index t 

JFisd Gngc. See JFind-GjGE. 

JFisD-GaiU, See Farriery Index. 

Wi}iD-Gun. See Air Gun^ under SciRycE, Amtts- 
ments of. 

Instruments for measuring the strength^ velocity^ Sec. 
of the Wish. See Wind-GAGB^ Anemometer and 
Anemoscope. 

IFiSD-HtUch^ in mining, a term used to express the 
place at which the ore is taken out of the mines. 

IFiSD-Shock^ a name given by our farmers to a dis- - 
temper to which fruit trees, and sometimes timber trees, 
are subject. It is a sort of bruise and sliiver throughout 
the whole sulistance of the tree ^ but the bark being of- 
ten not affected by it, it is not seen on the outside, while 
the inside is twisted round, and greatly injured. It is 
by some supposed to be occasioned by high winds ; but 
others attribute it to lightning. Those trees are most 
usually affected by it whose boughs grow more out on 
one side than on the .itber. The best way of prevent- 
ing this in valuable trees, is to take care in the planta- 
tion that they are sheltered well, and to cut them fre- 
quently in a regular manner while young. 

Wind- Taught, in sea language, denotes the same as 
stiff in the wind. Too much rigging, high masts, or 
any thing catching or bolding wind alofl, U said to hold 
a ship wind-tanght ; by which they mean, that she 
stoops too much in her sailing in a stiff gale of u'ind. . 
Again, %vhen a ship rides in a main stress of wind and ' 
weather, they strike down her top masts, and bring her 
yards down, which else would hold too much wind, or 
be too mneh distended and wind-taught. 

fFiiiD Sadis, a sort of wide tube or funnel of canvas, 
employed to convey a stream of fresh air downward in- 
to tlie lower apartments of a ship. 

This machine is usually extended by large hoops situ- 
ated in different parts of its height. It is let down per- 
pendicularly through the hatches, being expanded at the 
lower end tike the base of a cone ; and having its upper 
side open on the side which is placed to wind ward, so as 
to receive the full current of wind j which entering the 
cavity, fills the tube, and rushes downwards into the 
lower regions of the ship. There are generally three or 
four of these in our capital ships of war, which, together 
with the ventilators, contribute greatly to preserve the 
health of the crew. 

WINDAGE (f a Gi/x, is the difference between - 
the diameter of the bore and the diamv^ter of the. ball. 

WINDLASS, a machine used for raising huge 
weights, as guns, stones, anchors, &c. 

It is very simple, consisting only of an axis or roller, 
supported horizontally at the two ends by two pieces of 
wood and a pulley; the two pieces of wood meet at 
top, being placed diagonally so as to prop each other ; 
the axis or roller goes through the two pieces, and turns 
in them. The pulley is fastened at top where the pieces • 
join. Lastly, there areiwo staves or handspikes which 
go through the roller, whereby it is turned, and the 
rope which comes over the pulley- is wound off and on 
the same. 

Windlass, in a ship, is an instrument in small ships, 
placed upon the deck, just abaft the fore mast. It is 
made of a piece of tiniber six or eight feet square, in » 

forma 
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tea tciiidor in Lancashire • e P™vincially drnomina- 

■age for air as that fn^ ’ i or the pas- 

^ lorair, as that for people was pecnliarly called the 

till Wds'‘'trenHnhe 

jighLitrstTu^dVrot^^^^^^^^^^ 

gi'a aigfi t r ,".' 

K»..„, k tstd"rx“;,nr'- 

sheets of linen, as thesp tn, ^ ^ lattices of wood of 

of our cathedrals nearly to th^Xhth 

lattices continued in some of the meaner'# * *r t languishes, the saccharine and oily matters art not icffii 
»» many districU oTwaU«^*"j «laljorated, and the wine is unctuous andsareL** 

arts of England saccharine body be not sufficiently abondwt, 

These seem nil # , as happens in rainy seasons, the wine is weak, acd itc 

j ® have been mucilage which nrednminoffs miicpfi ii in hpcomesoor 



: grapes, the quantity of the liquid 

u produced in the liquor, .bid 

continually increases .‘they 

which fills all the nooccnpied part of tbt tm»|, A 

s^r« !T“ ‘® 7t-5‘h Jegrte. At Iknid 

several d»s these tumoltuous motions «ub8ide,ili,iii, 
tails, the liquid becomes clearer, and is found tobeb 
saccbanne, more odorant, and of a red colour, fromibi 
reaction of the ardent spirit upon the colouring matltrd 
the pellicle of the grape. 

The wine is usually taken ontof the fenncntiogm. 
eels at the period when all the phenomena of ferwiu. 
tion have subsided. When the mass is settled, tke a- 
lour of the liquor is well developed, when it basbecouK 
c ear, and its heat has disappeared ; itis putintoca»b, 

• j ^re, by a second insensible fermentation, the wine » 
clarified, its principles combine moie perfectly logetber, 
and Its taste and smell become more and more developei 
li this fermentation be stopped or sufibedted, tbegaswa 
principles are retained, and the wine is brisker, and mm 
ol the nature of must. 

It appears, from the interesting eipcriments of tie 
Marquis de Bullion, that the vinous feiineDtatioodoet 
not take place unless tartar be present. 

The causes of an imperfect fermentation are tbf W 
lowing; i. If the heat be too little, the fenneDlati(ifli,|^ 
languishes, the saccharine and oily matters art not 
ciently elaborated, and the wine is unctuous and sarfL** 



lect may be remedied by the addition of sugar, 
quer has proved that excellent wine may be made « 
verjuice and sugar 5 and M. de Bullion has made wine 
at Bellejames, with the verjuice of bis vine rows and 
moist sugar. 

There have been many disputes to determine wbetber 

..J «.;*!. tliA efollra nf llitboOti 
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01 our cathedrals nearly to the emhtk *»*imure 

lattices continued in some of th** ^ century j and the 

many of the adjoinitiir parts 

to the present moment. These 8cera"all*t^ / *® nappens in rainy seasons, the wine is weak, aodite 

fixed in frames that were called caosamJf^ mudlage which predominates, causes it to become soor 

tb^fbre casements in Wales and T decomposition, a. If the juice be toowit«Ji 

WINDSOR, a borough town of Bert m concentrated and boiling must is added. 4. If tbette* 

west of London, most remarkable fnr *\ ^^ jrniles charine principle be not sufficiently abundant, tbede* 

royal palace of castle situated there nn** ***®go»ficent feet may be remedied by the addition of sugar. Mac- 

which commands the adjacent counii-v r eminence, quer has proved that excellent wine may be made « 

Ligbu o^eTarrlrf 

here. It .ends two member, to ^ iame„V“TI. 

XT *""*wtants in 1811 was 61 cr W 1 ^nere nave ocen manv disputes to determine wun«« 

^ 3®* * Liong. o* grapes should be pressed with the stalks or withoat- 

,^^N^DWARD, in the sea laiiguaiTA .1 4 alepends on the nature of the fruit M^en thej 

thing towards that point from whence ft ’ highly charged with saccharine and mucilapooin 

lurespectof a ship ; thus windward-tide ^ matter, the stalk xorrects the insipidity of the nine 

the wind. ' "O tide which its bitter principle ; hot when, on the contrary, tliejow 

WINE, an agreeable spirituous linimT j t sweet, the stalk renders it drier, audioy 

fermentatioh from those ve^ ’ P*’°^“ced by rough. i 

tain saccharine matter. A very great colouring principle of wine is of a resiD0“s na*^ 

table substances may be made^ ffford » « contained in the pellicle of the grape} a^ 

urrants, mulberries, elders, cherries annl ^ f® grapes, the fluid is not coloured until the wine is formed} for 
pease, turnips, radishes, and even gVass which can dissolve it 

, absolutely so called, bn. also ale ^ -1“*®® I?***?® ** «*?******•» 

wri^d ; ™ore i^rUcuUV ^‘way. If wine be evaporated, the cohm^j 

nrn from the principle remains in the residue, and may be extracted 

^ JIT” wine is as fol[?'! wine. Old wines lose their Ur} a ^ 

the sacebarino being precipitated, which is either deposit^ 

sides of the bottles, or falls to the bottom. If wnc w 
exposed to the heat of the sun during the * 

colouring matter is detached in a pellicle, which i» _ 
the bottom : when the vessel is opened, the discoloun®? 



grapes are ripe and ^®”°ws: 1 

ped, they are ?hen preMed^andThT* 

IS received in vessels of a proner r *^”**^-^ '^^•*^** ^”ws out 
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Is more speedy, and it is effected in two or three days 
J daring the summer. The wine thus deprived of its co^ 
lour is not perceptibly weakened, 
r- The vinous fermentation has been .examined with great 
accuracy by M. Lavoisier. According to him, the ve* 
getable juice of which wine is to be made consists of 
oxygen, Jiydrogen, and carbone, combined with one an« 
other in different proportions, «o as to form chiefly wa- 
ter and sudpir. The fermentation produces a separation 
of the elements, and a new combination of them ^ a 
quantity of the oxygen and carbone combine and fly off 
in the state of carbonic acid ; part of the carbone, oxy- 
gen, and hydrogen, combine first with each other, and 
then all together, to form alcohol j another part forms 
acetous acid j the water still remains, and a residuum 
falls to the bottom composed of the three elements com- 
bined in other proportions. 

* The different kinds of wines produced in Europe and 
^ other parts of the world are many ) the principal of them 
and their qualities are well known : a catalogue of them 
would serve no purpose here. We shall, however, sub- 
join a table of the quantities of the ingredients of the 
principal kinds from Neumann's Chemistry. 
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Frontignac 
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Vin Grave 
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00 
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00 
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3 


00 


2 


7 0 


00 



The colour of wine is frequently artiflcial } a deep red 
is almost always the effect of artiflcial additions, as of 
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the red wood^, elder berries, bilberries, &c. In France Wine, 
no secret is made of these practices, the colouring mat- ^ > 

ters being publicly thrown out after they have been 
used. g 

It is well known to be a common practice among Adaltera« 
wine-coopers, innkeepers, and other dealers in wines, to 
adulterate bad wine in order to conceal its defects : if,'^®* 
for instance, the wine be sour, they throw into it a 
quantity of sugar of lead, which entirely takes away the 
sour taste. Fur similar purposes alum is often mixed 
with wine. Such substances, bawever, are well known 
to be extremely pernicious to the human constitution ^ , 
it becomes of importance therefore to be able to detect 
them whenever they happen to be contained in wine. 

Several chemists who have turned their attention to this 
subject, have furnished us with tests for this purpose. ^ 

To discover lead dissolved in wine, boil together in a To detect 
pint of water an ounce of quicklime and half an ounce l^fd in 
of flour of brimstone ; and when the liquor, which will 
be of a yellow colour, is cold, pour it into a bottle, ^^^chemiaU 
cork it up for use. A few drops of this liquor being 
dropt into a glass of wine or cyder containing lead^ will vol. ui. 
change the whole into a colour more or less orowitf ac-P* 37 
cording to the quantity of lead which it contains. If 
the wine be wholly free from lead, it will be rendered 
turbid by the liquor, but the colour will be rather a 
dirty white than a black brown. 

By this test, however, iron is also precipitated when 
dissolved in wine, and is apt to he taken for lead ^ a 
mistake which has ruined several honest merchants. 

The following test is therefore preferable, as not liable 
to the same inconvenience. ^ 

Take equal parts of calcined oyster-shells and crude Another 
sulphur in floe powder, and put them in a crucible, method, 
which put into a fire, and raise the heat suddenly till it 
has been exposed to a white heat for J ^ minutes. Then ' 
take it out, let it cool, beat the ingredients to powder, 
and put them into a well corked bottle. To prepare 
the test liquor, take 20 grains of this powder together 
with 120 grains of cream of tartar, and put them into ^ 
a strong bottle, fill it up with water, boil it for an hour, 
and let it cool. Cork the bottle immediately, and shake 
it from time to time. After some hours repose, decant 
off the clear liquor into an ounce vial, having first put 
22 drops of muriatic acid into each vial. Cork these 
vials accurately with a little wax mixed up with a little 
turpentine. One part of this liquor, mixed with three 
parts of suspected wine, will discover the presence of the 
smallest quantity of lead or copper, by a very sensible 
black precipitate, and of arsenic by an orange precipi- . 
tate : but will have no effect on iron, if there be any ; • Jourvia/ 
the presence of which, however, may be ascertained by * ^Ay- 
adding a little potash, which will turn the liquor black 
if there he any iron. Pure wine remains limpid after 
the addition of this liquor*. ^ 

As this subject is of importance, we shall add M.Suicof 
Fourcroy’s observations on the state in which lead exists ^ ** 
in wine, and on the methods of discovering its presence : 

** Of the different principles which compose wine, there 
was no doubt (says he) but that acids were the only 
ones which were capable of dissolving oxide (^calx) of 
lead. But was it the tartareous acid always contained 
in larger or smaller quantity in wine, or the acetous 
aqid developed in those which have become sharp, and 
which there is a greater temptation to sweeten ? Expe- 
rience 
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the aceton acid, ami a precipitate of tartrate of lead •'. fi • i »nnnoiiiac (iw4i/& a/h/i) pittiaiaafiH 
^med ; the pure tartareous acid prepar“™b ICelJs ““c* 

r effect." L order ,„ unde. £"jJZ h 

tdey Mnnot be of any use. The oal|Jioric (tiinMi) 
aci^d decomposes the aceto-tartrite of Itid, ut i* 
with It instantly sulphate of lead; abidi beW m 
little soluble, and very heavy, is pncipitiled. Ik 
oxalic, or pure saccbarioe acid, aod the acidolooiui. 
late, or the snlt of sorrel of the shops, likewise W 
pose this salt, and take from it the lead. The eiilik 
ot lead IS precipitated in great aboodance: thaetwi 
acids, the supburic and oxalic acids, not producugiif 
precipitate in pure wine, are very proper to show tk 
pre^nce of lead in wine. The sulphate and oxalitcd 
they are precipitated from wine, ire coloor* 
?“> ^V^**®®* tboy are very white when they are fomed 
m distilled water; hot their red or brown colour doe 
not prevent us from discovering them by a wryiisple 
method. ^ If the precipitates be collected with care, ud 
are cautiously heated upon a coal with a blowpipe^ 
they smoke, become white, eshale vapours, passnKCti> 

puimra out tins solution of tartrite of l««^ * ®“’““ through the states of the red and yellow oxideirf 

acid for distinguishing the tartareous salt fro*lT length are reduced into metallic gloliolei 

phate rflead („W he^)‘r AsXj jT ’’V"*' “ A »« '• I* ' 

^te of lead in the acetous .eid is „ ul *ffer»e»cence : if we cease to blow at 

more easy in shara wina»o • j* .-st . and instant, we obtain frlohulpe imon rtiprlian 
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trate of lead in the acetous acid * s»*«5ion of tar- 
“ore easy in sharp wines than in 'disT n*^ and 

S? 

foond in wine and which T * 1 *^**^** which I have 

on another occasion. 8. Lit\r!Ld 
oiveetened with lead conta'n f '!•*”* f^»or wine 
cetons acid! and *'« the a- 

and citric acids. ^ ^ the malic 

unriu-r know the p^perties 

sr”' "follows: I crc^i'r^^^^^ 

.nd its .olutiorrn:S”?d'"'"'^ ‘•’f fl ead 

scarcely at all soluble in V®.t»*;lnteof lead i.s 

powder, or of small white Rrainrwhkh'L.'" *'’* 
taste; when it is dissol.ft • ^ ha»e no sensible 

softened, its sharpnesS,!;:" i» 

solution takes a slight sweetish and the 

,‘£'T .1*”“ PO-^ acetite of lea“. ’ UhllT P““ ““ 7 

at the union of the tartrite of lead t.:tl • ” ® Pfor** perties. This solution blackens vrry deeply llul 
only a solution like that of salt CtZ!^ ^T•^" "l“‘ “"‘“-tartrile of lead, and renders tAs ' 
properties of the salt are not chamre'd h / "'fooh the water or in irine very sensibir. The sennbilitM 

tion whidi give, eccasion ^ 

kind of a triple * 

to known, formed of two ac!d!™!^*^?“ '•'•kor- 

as the other triple salt. desr^k*rk '*f ”"® *’*"» "'wre- 
of one acid and two bases kitherto are composed 

ecetotartritc of Ind. Tl,'. *'"? "ow triple salt 

®ore than water in a commL f •’ **"* ••'kores to it 
•We in this combination is »l* !!*' l" ' '* remark- 

to adhere to the base with ’ * '*** appo»r 

have a differeat alt„etion for '"■•®®.»'>k«ughXy 
produce thi, equilibrium, "o«es»ary to 



T cvioem cnerveseence : it we cease to Wi 
instant, we obtain globules upon the charcoal. In on 
to this, it is necessary, however, that the charcoal 
solid, and be not cracked, and that we should not hi 
blow* d too strongly ; otherwise the globules would 
absorbed, and would disappear* The sulphate of If 
requires it lunger time to be reduced than theoxalite 
the same metal, and there is a greater hazard oflosii 
the metallic particles, which, beside, are in small qw 
tity. 

“ To these two first processes, already sufficiently « 
tain of tliemselves, I wished to be able to add one whit 
might be capable of pointing out instantly the presfn' 
of lead, by an appearance belonging exclusively to th 
metal, and which might unite lo this advantage that i 
manifesting very small quantities of it. Distilled wah 
impregnated with sulphurated hydrog|enous gas, or M 
patic ga.s, extricated from solid alkaline suIphoreJs (" 
vers of suiphtir) by acids, presented me with the*f p® 
perties. This solution blackens very deeply th*t oftw 

_r i._j __.i — J — a pf thissslU 



wine 
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reactive is such, that we may dilutf litbarged 
a sufficient quantity of water to take away ami* 
tirely the colour of the wine, and this reactive w 
produce a very manifest alteration. The sulpw 
water has, besides, the advantage not to occasKi 
change in tlie wines which do not contain a fl« 
substance, and it is not precipitated by the 
like the solutions of alkaline sulphurets. In 
procure this reactive pure, it is necessary to p|«p 
at the instant of the experiment, 1^ receiving »a i 
full nf /lieftllAr] nrofaw on/1 ■nvprtf'd upon a 
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hav*. » Aite """ an eqtml forcA «1»k«. 1\T mis reactive pure, it is necc»»..7 - r.v 

woduc. for '’""Sk they „ tho inetant of the experiment, by receivm? ' 

Z, •» '^ich it ®*"*® bydro.pneum.tic .pp»r.tuv, filW »» 

coivtae/L^ "fterwards to put this firat ^ *k® s«lpbur«ted liTdrogriious fra, 

“ "'•k the weaker acid" * compound in the solid siilphuret of potash by the siilpbancor ««« 

lain meH.n4?*^ to discover ..c j "''’• filt™te<* ibroogh w«tcr 
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llie v’lal *, and when the absorption is over, the test li- 
quor is prepared. This re-active changes very quickly 
in the air: it is necessary to make it the moment it is to 
be employed, and to keep it in a vessel quite full and 
well corked. If there were any fear that the black co- 
lour and the precipitation by the gaseous sulphurated 
water should not be suflBcient to prove the presence of 
lead in spirituous liquors, I would observe, that this fear 
would be diminished by employing the three re-actives 
mentioned in this memoir, and by depending only on 
the correspondent effects of these three re-actives : but 
all suspicion would be removed, by reducing the three 
precipitates by the blow pipe, and obtaining globules of 
lead from each of them.” 

Some years ago, the Academy of Lyons proposed the 
following prize-question : W hat is the best method of 
ascertaining the presence and the quantity of alvm dis- 
solved in wine, especially in very deep coloured red 
wine? The prize was gained by M. J. S. Beraiid. From 
his experiments, it appears that a mixture of lime-water 
and wine in any proportion whatever, will at the end of 
12 or 15 hours furnish a quantity of crystals, which 
may be separated by filtration, and that these crystals 
will be easiest discovered when the quantities of wine 
and lime-water are equal j but that wine containing 
alum dissolved in it, will not form crystals, when mixed 
with lime-water, but merely deposits a muddy sediment. 
To know therefore whether any wine contains alum or 
not, we have only to mix a small quantity of it with 
lime-water: if crystals are formed, it contains no alum; 
if not, it does. Again, if wine contains alum, the re- 
siduum that remains after filtration will, as it dries, 
split into quadrilateral segments, which will detach 
themselves from the paper which contains them; hut if 
the wine contains no alum, the residuum, after it is dry, 
will remain united and attached to the paper. If one 
measure of wine and two-thirds of a measure of lime-wa- 
ter deposit crystals, we arc certain that if the wine con- 
tains alum, the proportion of that alum to the wine will 
be less than I to 1152; if, when equal parts of wine and 
lime-water are mixed, no crystals be deposited, we may 
be sure that more than ^4^th part of the mass of wine 
consists of alum. 

A great proportion of the wine consumed in this 
country is brought from Spain and Portugal ; govern- 
ment has always discouraged the importation of French 
wines by heavy taxes. We are not sure how far such 
conduct is founded on good policy, as the French 
wines are confessedly the best, and might be the cheap- 
est; but such is the jealousy and enmity that has al- 
ways subsisted between Britain and France, that both 
nations have been contented to injure themselves, pro- 
vided they could do a greater injury to their neigh- 
bours. Besides, the advantages which Britain derives 
from the Portugal trade are very great, and it would 
not be easy perhaps to secure them on any other 
terms. 

It may be worth while to insert here a few directions 
about the treatment of wines after they have been ira- 
•f imported ported into this country. — On landing, the less they are 
wines. . exposed the better ; for they are affected by the seasons, 
and more or less by climate. March and April are the 
proper times for shipping wines from France, and they 
will be landed in England and Ireland in the same de- 
gree of temperature. The great art in keeping wines is 
VoL. XX. Part U. + 
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to prevent their fretting, which is done by keeping Wine, 
them in the same degree of heat. In spring and fall, y- — y“" 
the wines in Bourdeaux are subject to changes that 
may he dangerous, if not prevented by ntcessai*y rack- 
ings : these changes are solely the effects of the seasons. 

If wines are chilled, and of course turn foul, from be- 
ing shipped and landed in cold weather, they will soon 
recover by putting them in a waimi vault, well co- , 
vered with saw-dust. As soon as they are in the vault, 
they ought to be covered up. But if shipped *and land- 
ed in summer, if the smallest degree of fermentation be 
found on them, it will be requisite to dip the bung 
cloths in brandy, and leave the bungs loose for some 
days, to give it time to cool ; and if in a fortnight or 
three weeks the fermentation do not cease, and the wine * 
become bright, it will be proper to rack it (matching 
the hogsheads well with brimstone), and force it with 
the white of eight eggs. If it then becomes fine, bung 
it tight, and let it remain so until it is bottled. If 
wines new landed are wanted soon for the bottle, it will 
be necessary to force them immediately, and let them 
remain bunged close for at least a month, to recover 
from the forcing, or if two months the better ; for 
wines bottled in high order come much sooner into 
drinking than if bottled when fiat, which all wines are 
after forcing. Wine must never be bottled the least 
fool, which produces a tendency to fret ; and if bottled 
in this state, will never come in order, but may possibly 
be lost ; for this there is no remedy but repeated rack- 
ings; and care must be taken (after rinsing the hogs- 
heads well and drawing them) to burn a good piece of 
match in them. This cools the wine, and there is no 
danger of hurting the colour, for it recovers it in a 
little time : but if it did, it is absolutely necessary ; for 
if wine is suffered to continue on the fret, it will wear 
itself to nothing. Wines bottled in good order may be 
fit to drink in six months ; but they are not in perfec- 
tion before twelve : from that to two years they may 
continue so; but it would be improper to keep them 
longer, for wines in general have not the body they had 
formerly, fi-om the vines being too much forced. 

It sometimes happens that wines scuddy and stubborn 
will not fall with one or even two forcings. It will 
then be proper to give them five or six gallons of good 
strong wine, and force them with the whites of a dozen 
eggs, with a tea-spoonful of sand produced from sawing- 
marble, or a small spoonful of fine salt. Bottled wine 
in winter should be well covered with saw-dust, and if 
the vaults are cold and damp, strew it deep on the floor ; 
if saw-dust is thrown upon the hogsheads, and their sides 
are bedded some inches thick, it will keep them from 
the fret. 

The same treatment is to be regarded with while 
wines, except that they require to be higher matched, 
particularly Muscat wines; such as Frontignac, Beziers, 

&c. which being often sweetened with honey, are very 
subject to fret; and these only frequent rackings, witn 
a great deal of brimstone, can cool. Hermitage, from 
not being sufficiently dried, and possessing more richness 
than claret, is also very liable to come on the fret, and 
will require much the same treatment as the Muscat 
wines. Attention should be had to bottle in fine wea- 
ther, when the wind is north *, but to avoid cold or 
frosty weather. The months of April and October are 
favourable. The best time to bottle port wine is four 
4 Y years 



Digitized by kjOOQle 




WIN- [7 

i&jrt rW m rw% mn is 

i*e» ym vtj:^ iv -we Wue* v'jvn aoe 

oduej^ aotf :j«; j»ie» jnmie4toaO''y y*wc< ^nool 

1*19 itr^ attfC <*r«t.'y mii:.j«<^ d«s» 

»ii *e rt»< ly ngLAjcu^ j« tike Vitfe «aca 

Sue nay *irrr< $w 1 . nif 

V i#tn. aas <»*-«r_rt**< >ir aTj-n. «^7tBoe^ k «srr 

V? >v rVwft » "i tr«<r« 1 vut ja 

Ucr n-y 'naay rart»» ti** W- »ui cic-ti “U. ^ Waits 
tW-uki » f^sia-SitC a -:.3ut ' <r j-mmuLC^^ 

■i % a.i4 a»tit \r tu*.r» -rt, t»i*jnr yt 



: «JT ^'v MJt Mmi’*r< 



irtnr rrK ' r Ljt^rn^ “tC-iits- 

!iV *7«£ 1 .i l<lCL«rl d L£ai 



VM« «UTT !A ^ »: irtfJL*rt a laai 

•fckUe. 50iay rs-c w-t, 

« V -a »ay >► •.•’■Ct*r*< ratTi^tC 
Mu'. ^ ' r, a.i< .s a i*Tr a:\rr 

ffctrr a/%^ i *.r '_3it Ta»r 

ft^iw ar» r»jt: Si « a Cf.i^ ^J*s »? 

a «f £vt *a_ a^ s-t: . a 

^frcis^y Ta«a ca/e ts soe m u 4 e^c, Tau k ier 

TW Cir «i:> «'s.e Mi&ra«* m 

wke. Oae osace h ^«r i»a Jcr-ttaji*. N« 

tsh k t« ke <se 4 i« (iart.a? tke wk'sVt mujc*. :>t« C>yi 
«* 174 ^, 

^ <l»a.. (M#Tt brre t!»^ frr.yrvns 7 r^eejp< fcr jrac-cj 

« a 2 C ?a >x> ics^m 'aite I' - of 

^ ifc* k*, ciK.p tlxrtjj eT'>r*.T, aoc »ot 

tiiem io»i» aa a^ea to^ aaore w'ule tikaa d^y, Acc twa 
fftrta la ;« tW «rax<tT of tbem, ajwi ^et lf<em % 4 ao 4 
*5,^ys *tfmo;f th»*'iii Wril trverw das. Xbeo lUrais 

••d fn^ ihtrm^ pNitt «07 a*idr the iK|oor ital rua» froia 
tiieai. Add tl»e remainder of the wa:er lo thf rai'-«as 
tIttC bare iKa^ been prrSArd, and let it «taod jpon : Vai 
••« fr«^o#s)My %iirr*r,'/ them a« before. T'oen 

yrtM off the h^oor^ and add it to trhat %ou Gr-st co.^ct- 
ed ; pvttinj^ lioth rrtnome^ together into )oar ves-se*, to- 
gether with one qnart of brands. To cr»;oar it, born 
thft^>Omrth% of a ponnd of ^u^ar into a 6 m'*r! q*:acti!y 
•f the li/jnor, and add thi-i to the wine. Wiim me h- 
^oof in the barrel ha^ done %U>pthe st^^J cioie, 

and let it *tand ttll fit to he hfittUd. The j;reater the 
^'Jantity which the Tit^v-! ho!d^, and the longer it is kept 
10 the wood, the heiter will it be. 

A* some of the hin!4 for making winr 9 in Champaene 
®**y ^ awful in the mantifacture of the wioes of this 
cmintry, weinw'Ttihe GMlowinir ahridffpd arco-mt of the 
different processes that are followed in making white 
and red champagne. 

Great care is necessary for making white wine. The 
lipest bnnehes must he earefully gathered, freed from 
rotten, dry, and hruis* d grapes, pal into large baskets 
ewered with a cloth to keep tlicm from the son, car- 
ried to the sliade, and k*-pl there till the evening, when 
Uiey are to l»e speedily pressed. The grapes being laid 
•n the lied of the press, they are covered with three or 
^r layers of flat stones, and the press tamed. The juice 
having run for four or five minutes, the press is turned 
backward, the stones removed, the grapes which have 
protruded thrust into il,e heap, the stones replaced, and 
the pres, turned again. The juice from three of such 
pre-^ures, which will not require an hour, is put bv it- 
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WINTER, one of the four seasons orqosr 

year. See Season, &c. Cantheson’s^^^*"? 

Winter commences on the day ^ tb* 
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'Viitec when its distance is at a mean between the greatest 
P and least. 

**«rire. Under the equator, the winter as well as other seasons 
“ * returns twice every year } but all other places have only 
one winter in the year : which in the northern hemi- 
sphere begins when the son is in the tropic ol Capricorn, 
and in the southern hemisphere when in the tropic ot 
Cancer *, so that all places in the same hemisphere have 
■" their winter at the same time. 

JFinter- Berry. See Physalis, Botany 
* "WINTERA, a genus of plants of the class of poly- 

andria, and in the natural system arranged under the 
:i 12th order, Ho/oracear, See Botany and Materia 

Medica Index. 

fr WINTON, Andrew, a Scottish poet and historian 

of the 14th century; but very little is known ot his 
life. He was a canon regular of St Andrews, and was 
prior of the monastery of St Serf in the island of Loch 
t Leven in Kinross-shire ; for in the charlulaiy of the 

i; priory of St Andreivs there are several public instru- 

ments of Andrew Wlnton, as prior of Loch Leven. 
They are dated between the years 1395 and 1413, so 
7 that Winton must have been coteniporary with Bar- 

bour, whose merits are on several occasions celebrated 
by him. Winton is best known as the author of the 
Orygynale Cronykill of Scotland. This work was under- 
taken at the request of Sir John Wemyss, the ancestor 
of the noble family of that name. It remained neglect- 
ed for several centuries, but in 1795 * splendid edition 
of that part of it relative to Scottish affair-^, was publish- 
ed by Mr Maepherson. The time of Winton’s death 
is unknown j but, as he mentions the death of Robert 
duke of Albany, which happened in 1420, the historian 
must have been alive at that time. 

WIRE, a piece of metal drawn through the hole of 
an iron into a thread of a fineness answerable to the hole 
it passed through. 

Wires are frequently drawn so fine as to be wrought 
along with other threads of silk, wool, flax, 8tc. 

The metals most commonly drawn Into wire are gold, 
silver, copper, and iron. Gold-wire Is made of cylindri- 
cal Ingots of silver, covered over with a skin of gold, 
and thus drawn successively through a vast number of 
holes, each smaller and smaller, till at last it is brought 
to a fineness exceeding that of a hair. That admirable 
ductility which makes one of the distinguishing charac* 
ters of gold, is nowhere more conspicuous than in this 
gilt wire. A cylinder of 48 ounces of silver, covered 
with a coat of gold, only weighing one ounce, as Dr 
Halley informs us, is usually drawn into a wire, two 
yards of which weigh no more than one grain ; wlience 
98 yards of the wire weigh no more than 49 grains, and 
one single grain of gold covers the 98 yards; so that the 
ten-thousandth part of a grain is above one-eighth of an 
inch long. 

In 1784, Mr Roswag of Strasbourg presented to the 
hoard of trade some gauze made of iron wire, for %vhich 
he received a reward ; and the loom be invented for 
making it was lodged in the collection of machines at 
Vaucanson. In 1799 Mr Rochon made others, and 
eoated them with a transparent glue, to be substituted 
instead of horn for ship lanterns, to be used between 
decks, and in engagements by night. He has since 
conceived, that with a thin coating of plaster they 



might be employed to preserve ships from fire, and Wke 

buildings on shore still more easily ; or at least that II 
they might render the ravages of fire less frequent, and . 
less terrible. These gauzes might be very useful too ’ 
for theatrical decorations, which would not be liable to 
take fire. Their only inconvenience is their being so 
little flexible ; but Mr Rochon does not despair of 
means being found by chemistry to remedy this imper- 
fection, and it was with a view of calling attention to 
this subject, that he read a paper on it <0 the class. 

W^iRE of Lapland. The inhabitants of Lapland 
have a sort of shining slender substance in use among 
them on several occasions, which is much of the thick- 
ness and appearance of our silver wire, and is therefore 
called, by those who do not examine its structure or 
substance, Lapland wire. It is made of the sinews of 
the rein deer, which being carefully separated in the 
eating, are, by the women, after soaking in water and 
beating, spun into a sort of thread, of admirable fine- 
ness and strength, when wrought to the smallest fila- 
ments ; but when larger, is very strong, and fit for the 
purposes of strength and force.. Their wire, as it is 
called, is made of the finest of these threads covered 
with tin. The women do this business ; and the way 
they take, is to melt a piece of tin, and placing at the 
edge of it a horn, with a hole through it, they draw 
these sinewy threads, covered with the tin, through the 
hole, which prevents their coming out too thick cover- 
ed. This drawing Is performed with their teeth ; and 
there is a small piece of bone placed at the top of the 
hole, where the wire is made flat; so that we always 
find it rounded on all sides but one, where it is flat. 

This wire they use in embroidering their clothes, as 
we do gold and silver ; they often sell it to strangers^ 
under the notion of its having certain magical virtues. 

WISDOM, usually denotes a higher and more re- 
fined notion of things immediately presented to the mind, 
as it were, by intuition, without the assistance of ratio- 
cination. 

Sometimes the word is more immediately used, in a 
moral sense, for what we call prudence^ or discretion^ 
which consists in the soundness of the judgment, and m 
conduct answerable thereto. 

fF TSDOM of Solomon, one of the hooks of the Apo^ 
crypha. It abounds with Platonic language, and was 
probably written after the Cabalistic philosophy was in^ 
troduced among the Jews. 

WIT, is a quality of certain thoughts and expressions, 
much easier perceived than defined. Accoiding Co Mr 
Locke, wit lies in the assemblage of ideas, and putting 
those together with quickness and variety, wherein can 
be found any resemblance or congrulty, thereby to 
make up pleasant pictures and agreeable visions to tho 
fancy. Mr Addison limited this definition consider- 
ably, by observing, that every resemblance of ideas 
does not constitute wit, but those only which produco 
delight and surprise. Mr Pope defined wit to be m 
quick conception and an easy delivery c while, accord- 
ing to a late writer, it consists in an assimilation of di- 
stant Ideas. 

The word wit originally signified wisdbm. A witto 
was anciently a wise man : the wittenagemot, or Saxon 
parliament, an assemblage of wise men. So late as the 
reign of Elizabeth, a man of pregnant toiV, of great 
4 Y a wit. 
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V)tl, was a man of ymt judgment. "Wt still say, in hit 
unit, out of hit wits, for in or out of sound mind. The 
woH however, is now applied in a more limited sense. 

1 c to expose the inaccuracy of the 

Uehnitions above mentioned, or hazarding a definition of 
TOr own where so many eminent men have failed, we 
shal endeavour to show in what true wit consists. 

It IS evident that wit excites in the mind an agree- 
able surprise, and that this is owing entirely to the 
stj^nge^semblage of related ideas presented to the 
mind. Tins end is efibcted, 1. By debasing things pom- 

fi tt or W»nLing things 

little or frivolous ; 3. By setting ordinary objects in a 
Particular and uncommon point of view, l»y means not 

PhiLophy “00^0^00* Of so much 

“'•e novelty, that, nothing is 

sometimes disgusting, than a joke 
hiu has become stale by frequent fepetitL. For tL 

evrr'll'^f “"u 'T “ *’*ppy aHusion will appear 

Xch w uW b “’r"" r ■" ““versrLn. 

Which would be deemed execrable in print. In like 

ThZ""’ “ 1"'“^ 7Partee is infinitely’^more pleasing 

effect Tr * “> ‘he «»<ler or hearer the 

effect on him IS greatly injured, when there is access to 

prStatiL'^"’!! *’®,''’' “'“'^P'-«''“<=‘io“ of study and 
tn • f • * however, holds most with regard 

Tess tsTi rh/.i"'’*^ of witticism, of which their S- 
ness IS the best recommendation. 

'hustrate these observations by subjoininir a 
specimen or two of each of these sorts of wit : ^ 

of thin '* 'on*'8ts in the debasement 

sand T omongst a tlS- 

ther instances, hath given us those which follow : 
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Surveys around her in the bleit aWe, 

An hundred sons, and every son a god : u 

Not with less glory mighty Dulness crown’d, 
^all take thro’ Grubstreet her triumphant roued; 
And her Parnassus glancing o’er at once, 
B^old a hundred sons, and each a dance. 

This whole similitude is spirited. The parent of ih 
celestials is contrasted by the daughter of nigjit ud 
chaos j heaven by Grubstreet j gods by dunces. Bf- 
sides, the parody it contains on a beautiful passage ii 
Virgil adds a particidar lustre to it. This specie ii 
may term thrasonical^ or the mock-majestic. It adds 
the most pompous language, and sonorous phraseoli^, 
as much as the other aflects the reverse, therilestd 
most grovelling dialect. 

To this class also we must refer the applicatk sf 
grave reflections to mere trifles. For that gnat md 
serious are naturally associated by the mind, aDdlll^ 
wise little and tri&'ng, is sufficiently erincedbytie 
common modes of expression on these subjects used ii 
every tongue. An apposite instance of such anip^ 
cation we have from Philips : 

My galligaskins, that have long withstood 
The winter’s fury and encroaching frosts, 

By time subdu’d, (What will not timesuhkel] 
An horrid chasm disclose. Splendid ShUlist' 



Phoebus in the lap 
A taken out his nap : 

And, like a lobster boil’d, the raorn 
F rom black to red began to turn. 

Hudibras^ part ii. canto 2. 



Here the low allegorical style of the first counlet and pines ror inirsi amiasi oer wat •/ 

thfs T"’^^ a just notL of 

of the ludicnus, Another snecimf^f^^ ^ second sort is, where the 

«i , . specimen from the Bamo o.v_ —l_.l__-.l i- i *- - u fhe deaois* 



Of the third species of wit, which is by far the most 
multifarious, and which results from what may be oi- 
led the queerness or singularity of the imagery, « 

shall give a few specimens that will serve to mark 
of its principal varieties. To illustrate all ffoold k 
impossible. The first shall be where there is an app- 
rent contrariety in the things she exhibits as connected. 
This kind of contrast we have in these lines of Garth- 

Then Hydrops next appears amongst tbe ibroog) 
Bloated and big she slowly sails along: 

But like a miser in excess she’s poor, 

And pines for thirst amidst her wat’ry store. 

Dispensary- 



' “"li'*® *n the suddle. 

That could as well bind o’er as swaddle. 

Mighty he was at both of these. 

And styl’d of war, as well as peace : 
bo some rau of amphibions nature. 

Are either for the land or waters 

part i. canto i, 

tions or 7 aVaphraslt/hSal^^^^^^ ^ '^8"«ty !n this species spri»gs,lr<"" w— 

wherein the authors are said to h. . poems, Jng artfully the proper and tbe meUpIiof'“l * . 

abound. “> >>? travestied, chiefly expressionf In this way, one will 



A second sort is, where the things compw 
what with dialecticians would come under tbe denoifr 
nation of disparates^ being such as can be ranked iw 
no common genus. Of this we shall subjoin m 
ample from Young. 

Health chiefly keeps an Atheist in the darkj 
A fever argues better than a Clarke: 

Let hut the logic in bis pulse decay, 

Tbe Grecian he’ll renounce, and learn to fv' 

Universal Passm- 

A third variety in this species 



As Berecynthia’ while her ofl-sprinB vi 
Id homage to the mother of the "kf, 



displays a soaring imagination tl.LT meaning of the words, hath a specious «PF«""'. ,,, 

serve to illustrate: >‘"es of Pope will single glaoce. Of this kind we have sn.ssW«i"''' 



O C» ^ ’ 

subsequent lines : 

While thus the lady (alk’d, the knigb* 
Turn!d th’ outside of his eyes to wbi e, 
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As men of inward light are wont 
To turn their optics in upon't. 

HudibraSj part iii. canto i. 

For whither can they turn their eyes more properly 
than to the light ? 

A fourth variety, much resembling the former, is 
when the argument or comparison (for all argument is 
a kind of comparison) is founded on the supposal of cor- 
poreal or personal attributes in what is strictly not sus- 
ceptible of them \ as in this, 

But Hudibras gave him a twitch 
As quick as lightning in the breech. 

Just in the place where honour's lodg'd. 

As wise philosophers have judg'd : 

Because a kick in that place more 
Hurts honour than deep wounds before. 

Ibid, part ii. canto 3. 

The fifth, and only other variety which we shall 
mention, is that which arises from a relation, not in the 
things signified, hut in the signs of all relations, no 
doubt the slightest. Identity here gives rise to puns 
and clinches j resemblance to quibbles, cranks, and 
rhimes : Of these it is quite unnecessary to exhibit spe- 
cimens. 

Wit, John de, a celebrated pensionary of Holland, 
and one of the greatest politicians of his time, was the 
eon of Jacob de Wit, burgomaster of Dort, and was 
born in 1625. He became well skilled in civil jaw, po- 
litics, malbematics, and other sciences ; and wrote a 
treatise on the Elements of Curved lines, published by 
Francis Schooten. Having taken his degree of doctor 
of law, he travelled into foreign courts, where he be- 
came esteemed for bis genius and prudence. At bis re- 
turn to his native country in 1650, he became pension- 
a^ of Dort, then counsellor-pensionary of Holland and 
West Friesland, iutendant and register of the fiefs, and 
keeper of the great seal. He was thus at the head 
of affairs in Holland \ but his opposition to the re- 
establishment of the office of stadtholder, which he 
thought a violation of the freedom and independence of 
the republic, cost him his life, when the prince of 
Orange’s party prevailed. He and his brother Corne- 
lius were assassioated bynhe populace at the Hague ia 
*674, aged 47. 

WITCH a person guilty of witchcraft. 

WITCHCRAFT, a supernatural power which per- 
sons were formerly supposed to obtain the possession of 
by entering into a compact with the devil. They gave 
themselves up to him body and soul \ and he engaged, 
that tliey should want for nothing, and that he would 
avenge them upon all their eoemies. As soon as the 
bargain was concluded, the devil delivered to the witch 
an Imp, or familiar spirit, to be ready at a call, and do 
whatever it was directed. By the assistance of this imp 
and the devil together, the witch, who was almost al- 
ways an old woman, was enabled to transport herself in 
the air on a broomstick or a spit to distant places to at- 
tend the meetings of the witches. At these meetings 
the devil always presided. They were enabled also to 
transform themselves into various shapes, particularly 
to assume Uie forms of cats and hares, in which they 
most delighted ^ to inflict diseases on whomsoever they 
2 
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thought proper > and tq punish their eneipjes in a 'Witchcraft, 
variety of ways. ' "V" 

The belief that certain persons were endowed with 
supernatural power, and that they were assisted by in- 
visible spirits, is very ancient. The sagee of the Ro- 
mans seem rather to have been sorcerers than witches ^ 
indeed the idea of a witch, as above described, cquld 
not have been prevalent till after the propagatiop of 
Christianity, as the heathens had no knowledge of the 
Christian devil. 

Witchcraft was universally believed in Europe till the 
l6th century, and even maintained its ground with to- 
lerable firmness till the middle of the 17th. Vast num- 
bers of reputed witches were convicted and condemned 
to be burnt every year. The methods of discovering 
them were various. One was, to weigh the supposed 
criminal against the t:hurcli bible, which, if she 
guilty, would preponderate : another, by making her 
attempt to say the Lord's Prayer ^ this no witch was 
able to repeat entirely, but would omit some part or 
sentence thereof. It is remarkable, that all witches did 
not hesitate at the same place } some leaving out onq 
part, and some another. Teats, through which tho 
imps sucked, were indubitable marks of a witch : these 
were always raw, and also insensible \ and if squeezed, 
sometimes yielded a drop^of blood. A witch could not 
weep more than three tears, and that only out of the 
left eye. This want of tears was, by the witch-finders, 
and even by some judges, considered as a very substan- 
tial proof of guilt. Swimming a witch was another 
kind of popular ordeal generally practised \ for this she 
was stripped naked, and cross-bound, the right thumb 
to the left toe, and the left tbumh to the right toe. 

Thus prepared, she was thrown into a pond pr river, in 
which, if guilty, she could not sink > for having, by 
her compact with the devil, renounced the benefit of the 
water of baptism, that element, in its turn, renounced 
her, and refused to receive her into its bosom. Sir Ro- 
bert Filmer mentions two others by fire : the first, by 
burning the thatch of the bouse of the suspected witch ; 
the other, burning any animal supposed to be bewitched 
by her, as a hog or ox. These, it was held, would 
force a witch to confers. 

The trial by the stool was another method used for 
the discovery of witches. It was thus managed : Hav- 
ing taken the suspected witch, she was placed in tlie 
middle of a room upon a stool or table, cross-legged, or 
in some other uneasy posture \ to which if she submiueef 
not, she was then bound with cords ^ there she was 
watched, and kept without meat or sleep for the space 
of 24 hours (for, they said, within that time they should 
see her imp come and suck). A Ijttle hole was like- 
wise made in tlie door for imps to come in at ^ and lest 
it should come in some less discernible shape, they that 
watched were taught to he ever and anon sweeping the 
room, and if they saw any spiders or flies, to kill them : 
if they could not kill them, then they might be sure 
they were imps. If witches, .under examination or tor- 
ture, would not confess, all their apparel was .changed^ 
and every hair of their body shaven off with a sharp 
rasor, lest they should seerpte magical charms to pre- 
vent their confessing. Witches were most apt to con- 
fess on Fridays. 

By such trials as these, an 4 by theaceneation of chil- 
dren,. 
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stake. In the i8tl» volume of the Statistical Account 
of Scotland there is the trial of two witches, William 
Coke and Alison Dick, in Kirkaldy, in 1636. The 
evidence on which they were condemned is absolutely 
ndiculous : they were, however, burnt for witchcraft, 
ihe expences which the town and kirk-session were put 
to on this occasion were as follows : 

[nprimis — To Mr James Miller, when 
he went to Prestowne for a man to 
try them, 47s, 

Itcfn — To the man of Culross, (the 
executioner), when he went away the 
first time, i2«. 

For coals for the witches, 24s. 

Item — In purchasing the commission, 

— • one to go to Finmouth for 

the laird to sit upon their assize as 

Item — For harden to be jumps to them, 

Item — For making of them, 



L.2 



12 

4 

3 



6 

10 

8 



8 



Summa for the kirk’s part L.17 10 Scots. 

The town’s part of expences dehursed extraordinarily 
upon William Coke and Alison Dick. 

In prims.— Yor l o loads of coals to 
burn them, 5 merks. 

Item. For a tar barrel, 149. 

Jifem.— For towes. 

To him that brought the 
executioner, 

Item.^^ro the executioner for his 
pains, - . . 

hem . — For his expences here. 

Item — For one to go to Finmouth 
for tlie laird. 



L.3 6 
o 14 
o 6 



2 18 o 

8 14 o 

o 16 dl 



060 



Summa town part, L. 17 i 
Both, L.34 n 
OrL. 2 17 



o Scots, 
o 

7 Ster. 



endeavoured, but with too feeble a hand, to siopth 
bloody proceedings of the judges. Wierus appeinto 
have been a well-disposed, weak man, with extenau 
reading on his subject, but too narrow-minded to coo- 
prebend it thoroughly. He involved himself in nn. 
speakable difficulties, by admitting the action of super- 
natural powers in certain diseases, and in possession^ 
while he denied that witches had any concurrence in 
them. These appearance.s (said be) are illusions of ih 
devil, who persuades simple and melancholy persons tint 
the mi.scliief he himself performs, is done by them, and 
at their pleasure. He was weak enough to attempt th 
explanation of every story alleged by bis antagonisb, 
without questioning the truth of the facts. 

Bodinus, a French lawyer of eminence, who had as- 
sisted at several trials of witches, wrote against VViems, 
in his Demommania, He urged the coucurrent testimo- 
nies of sufficient witnesses, and the confessions of the 
witches themselves, to establish the existence of sorceiji 
Wierus owned that the unhappy persons believed them- 
selves to he guilty of the crimes alleged against thci^ 
but that they were deceived by the devil. But what do 
you make of the witches meetings, cried Bodinus? The 
witches (replied his antagonist) are atrabilious. Bii 
explanation was so unsatisfactory thatWieius passed for 
a magician, whom the devil bad furnished with specioo 
arguments to .save others from punishment. Lertbemer 
Godeltnann, Ewichiiis, F.waldus, and some others, fob 
lowed him, notwithstanding this stigma^ but they 
opposed by men of more acuteness and consistency than 
themselve.s j bv Hemigius, who had condemned several 
hundreds of sorcerers to the flame.sj Delrio, whose Iwk 
is a complete Corpus Masfiae; Cujas, Erastus, Scnbt^ 
uius, Camerarius, and a crowd of others. 

In this country, while the belief in witchcnili wu 

supported by royal authority (for James Lis universalT 

known to have written on demonology) counlenanc 
by Bacon, and generally adopted among the 
one writer was hardy enoui*h to oppose it. ^ 
Reginald Scott, who publi.shed a collection 
tures detected, under the title of Discoveries of itc ^ 
craft. James ordered the book to be burnt by the ^0 
I executioner, and the judges continued 

.vc.oi rlvil wars, upwards 01 



witches as usual. During the civil wars, . . 

eighty were banced in Suffolk, on the accosations 0 
Hopkins the witch-finder. Webster was 
against witchcraft ; but he had a different fate fro®^ 



Ttl. 02. that tribunal j but the goods of those who were con- 
b"® conEscated to the holy office, its ministers 

fonraZ^f H • * • Scon, for most of hi. argomeots wera re W ^ 

missioners wete continent, com- Glanville. This very acute writer was indowdio^ 

”onvk"fo^ Switch'" “PP"’"!. discovery and lish his Philosophical' Considerations about W.u^ 

inooWtora ^ ; r*’”’ «®‘ive than the by the apprehension, that the increasing di.W-^ J 

Cc on In Pfosecuting their witches and apparitions tended to affect the enJen^J 

emXed iiMhif et «"<' Institor, two persons religion, and even of a Deity. In rasped of stff^ 

trials most of which i**r***^**^ * *’"**®®*'°” he was certainly superior to his adveisaries; b» ^ 

the title o{ Malleus under ing is perspicuous, though sometimes 

Of inilitutefo^drS.::;^'”^ •'’® specious foundationsofevidenewiat"-*^ 

asIuJab Thtrt Xl" -ere stigmatized ’'“onTeefntinent, thiscontraverayseeaie^ 

imbecility of the^rson^ accused 'an^fh**^ f* P"''''»l>ed his ^ 

the knavery of their accusers SnrK *"^f^«ation or which he denied the existence of r ^igctidiV 

bestowed by Dr Henrv Mor^ j ^ the epithets sian principle, that the Deity is the warce . 
himself. Wierus, thedisclnle ^«dworth consequently actions so opposite tobis nato 

rus, the disciple of the celebrated Agrip- bates cannot be supposed to exist. He 
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Ifitehcrart Frederick Hoffman, the father of the modern theory 
H and practice of medicine, in his dissertation De DiaboU 
WitncM. ^ Potentia in Corpora, 

^ The latest witchcraft frenzy was in New England, 

about 1692, when the execution of witches became a 
calamity more dreadful than the sword or the pestilence. 
The accusers became so daring, that neither civil nor 
religious authority would have proved a security against 
their attacks, if all the prosecutions had not been sud- 
denly dropped, and the prisoners set at liberty. So far 
did those wretches proceed in absurdity, that a dog was 
accused of throwing persons into fits by looking at them. 
As soon as the prosecutions were stopped, all reports of 
witchcraft ceased. 

It would be ridiculous to attempt a serious refutation 
of the existence of witches ; and at present, luckily, the 
task is unnecessary. In this country, at least, the dis- 
couragement long given to all suspicion of witchcraft, 
and the repeal of the statutes against that crime, have 
▼ery much weakened, though perhaps they have not 
entirely eradicated, the persuasion. On the continent, 
too, it is evidently on the decline *, and notwithstanding 
the exertions of Or Oe Haen, and of the celebrated 
Lavater, we have little doubt but that in a short time 
posterity will wonder at the credulity of (heir ancestors. 
That there ever were witches, is an opinion that cannot 
for a moment be believed by a thinking man. The 
actions imputed to them were either absurd or impossi' 
ble j the witnesses by whose evidence they were condem- 
ned, either weak enthusiasts or downright villains : and 
the confessions ascribed to the witches themselves, edi cts 
of a disordered imagination produced hy cruel treatment 
and excessive watchings. As to the nightly meetings, 
demontdogists themselves have been obliged to confess, 
that they were nothing else but uneasy dreams, often 
produced liy soporific compositions. 'I'he facts which 
have been brought forward by the advocates for witch- 
craft bear in their front the most evident marks of trick 
and imposture *, and this has constantly been found out 
whenever these facts have been properly examined. 
See Sorcery. 

WITENA MOT, or Witena Gemot ^ among the 
Anglo-Saxons, was a term which literally signified the 
assembly of the wise men j and was applieil to the 
great council of the nation, of latter days called the 
parliament. 

WITHERS of a Horse, the juncture of the shoul- 
der-bones at the bottom of the neck and mane, towards 
the upper part of the shoulder. 

WI I'NESS, ill Lau\ a pei*son who gives evidence 
in any cause, and is sworn to speak the truth, the whole 
truth, and nothing but the truth. 

Trial hy fFirSESS, a species of trial without the 
intervention of a jury. This is the only method of trial 
known to the civil law, in which the judge is left to 
form in his own breast his sentence upon the credit of 
the witnes'cs examined : hut it is very rarely used in the 
English law, which prefers the trial by jury before It in 
almost every instance. Save only that when a widow 
brings a writ of dower, and the tenant pleads that the 
husband is not dead ; this being looked upon ns a dila- 
tory plea, is In favour of the widow, and for greater ex- 
pedition allowed to be tried by witnesses examined be- 
fore the judges : and so, saith Finch, shall no other case 
M. our law. But Sir Edward Coke mentions some 
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Others ; as, to try whether the tenant in a real action 
was duty summoned, or the validity of a challenge to a D 
juror : so that Finch’s observation must be confined to . ^ 

the trial of direct and not collateral issues. And in every ’ 
case Sir Edward Coke lays it down, that the affirmative 
inu^t be proved by two witnesses at the least. 

WITTENBERG, a city of Germany, capital of the 
circle, of Upper Saxony, 50 miles north of Dresden. 

The town is not large ; but is well fortified, and con- 
tains a famous university, in which Melanclhon was a 
professor. In this place Martin Luther first began to 
preach against the pope’s indulgences ; and in the 
cathedral of Ail Saints he is said to have been buried. 

In the old citadel of tliis town the ancient Saxon 
electors used to reside. Besides the university, there 
is a Latin school in the town, with six masters. The 
libi'ary belonging to the university is said to be very 
valuable. In 1756, the Prussians being masters of the 
town, dtstroyed a parr of its fortifications. This town 
belonged to the elector, now king of Saxony, but was 
included in the country wliicli be was compelled to cede 
to Prussia in 1814. E. Long. 12. 47. N. Lat. 51. 49. 

WOAD. See IsATis, Botany Index; see also 
Dyeing. 

The preparation of woad for dyeing, as practised in 
France, is minutely described by Astruc, in his Me- 
moirs fora Natural Histoiy of Languedoc. The plant' 
puts forth at first five or six upright leaves, about a foot 
long and six inches broad : when these hang down- 
wards, and turn yellow, they are fit fur gathering : five 
crops are gathered in one ytar. The leaves are carried 
directly to a mill, much resembling the oil or tan mills, 
and ground into a smooth pa^te If this process was de- 
ferreil for some time, they would putrefy, and send forth 
an insupportable stench. The paste is laid in heaps, 
pressed close and smooth, and the Idnckish crust, which 
forms on the outside, reunited if it happens to crack : if 
this was neglected, little worms would be produced in 
the cracks, and the woad would lose a part of its 
strength. After lying for fifteen days, the heaps arc 
opened, the crust rubbed and mixed with the inside, and 
the matter Foinied into oval balls, which are pressed 
close and solid in wooden moulds. These are dried up- 
on hurdles : in the sun, they turn black on the outside^ 
in a close place, yellowish, especially if the weather be 
rainy. I'he dealers in this commodity prefer the first, 
though it is said the workmen find no considerable dif- 
ference hetw xt the two. TIu good halls are distinguish- 
ed hy their being weighty, of an agreeable smell, and 
when rubbed, of a violet colour within. For the use of 
the dyer, these balls require a farther preparation : they 
are. heat with wooilen mallet.s, on a brick or stone floor, 
into a gross powder j which is heaped up in tile middle 
of I be room to the height of four ftet, a space being left 
for passing round the sides. The powder, moistened with 
water, ferments, grows hot, and throws out a thick fetid 
fume. It is shovelled backwards and forwards, and 
moistened every day for twelve days ; after which it is 
stirre.rl less frequently, without watering, and at length 
made into a heap for the dyer. 

AVOAHOO, one of the Sandwich islands, lying to 
the north-west of Morntoi, at the distance of seven 
leagues. From the appearance of the north-east and 
north west parts, it is the finest island of the group; 

Nothing can exceed the verdure of the hills, the variety 
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«w<lw e^bv u'* ‘'““h ^ •’-y ■'» fo™- r^il- 

m ed Uy the north and west extremities, into whieh a fine 
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mer empt.es .tseli, through a deep valley ; but as the 
watei IS hraekish for 200 yards from the entrance, wa- 
tering la It IS iiot convenient. It contains about 63,000 
inbabitants. Lieutenant Hergest, commander of the 
Dmdalus store-ship who had been sent from England. 
1791, to New South Wales, and thence to the 
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physician then in attendance ; and carrying the laolera 

betore him, made an easy escape through the midst of 
the guards. I’hey soon renewed their search with 
marks of irritation, thrusting their swords into therm 
bed wh^re the lady lay ; who pleasantly desired theii 
to desist, “ for the bird (said she) is now flown.” 
His son Robert went through the usual course of lit^ 
rary education at Glasgow, entered the university a 
l6pt j and prosecuted the study of the languages »«l 
the different branches of philosophy, till he became i 
student of theology under the tuition of his father. He 
was chosen librarian to the university in the year 1698, 
and continued in that office four yeare. Therebel** 
•gan his researches into every thing connected with the 
ecclesiastical history of his country, which hecontind 
to pursue to the end of his life j and also imbibed Ik 



quities. 

He was among the first in Scotland who attended to 
the study of natural history. From a great numberd 
letters in his own hand- writing, begun about this time, 
it appears that he was in habits of the utmost iotiiMcy 
with a select number of literary gentlemen, animated 
with the same ardour of research; that theycorresponded 
regularly with one another, made collections of singulir 
stones, of fossils, petrified plants, fishes, &c. and ex- 
changed what they could spare from their respective 
stores. Among his correspondents were Mr William 
Nicolson, archdeacon, afterwards bishop of Carlisle, and 

-A I__X r -Tk .1 r .1 .1 T;kv«vi*C! 



«S„.,.i n -r ana iiience to the 

Southern Pacific ocean, with a supply of provisions for 
he Discovery sloop. Captain Vancouver, then on a voy- 
age of discovery, was here surprised and murdered by 
the natives, together with Mr Gooch, the astronomer. 

W. Long. I JI. N. 21, AO, 

WODFVfT T F *"'* Mythology, N’ 40. 

tn ■^"THony, earl of Rivers, brother 

I44'2, or in the be Jinnlncr^' pursue to the end of his life; and also imbiWIi 
the most accomulished ° ° F uV taste for medals, inscriptions, and wbateverseraeilca 

“ ."'i; 

Mantly employed either in the tumults of those turbulent 

tlie duties of some of the 

yft he invested. 

author of“?v to be the 

ant . 01 of works which, though of little value now. 

'“'•"iog was at a 
y ebb in England. These consisted chiefly of trans- 
lations from the French; and his lordship\nd h!s 
fhTnL?** ^"S'ish writera who had 

Tbis^acc 1 1"^^ P“l>‘/slied from the press. 

treacherously imVisoner 7 ^* Nicolson, archdeacon, afterwards bishop of Carlisle, an 

castle, where durVnTl!*; ^ a ^ of Derry, author of the HistoricaILibrar.es 

short poem which has K ”c^*’cnt, he composed a Mr Edward Lluvyd keeper of the Aslimolean closet i 

of pious resipnatinn ^ ^ ^ spirit author of a natural history of Scotland, and anotberc 

behCed Fife i Lord Pitmedan ;^lessrs James Sn.b«W 

his age. ^ year of Laughlan Campbell minister of Cam pbel ton, and otbeR 

WODROW RoBFR'r o ^ Lhwyd, dated August 1709, M' 

Scotland, who lived in ih#» K * of the west of Wodrow tells him his manse was but at a little distanci 

well known as the author * 8th century, from a place where they had been lithoscoping together 

that kingdom dorinu the loft! of during a visit of Mr Lbwyd to Scotland. “ My P" 

tury. His father ^Mr T * P*^^^^‘^*"gcen- chial charge (he continues) does not allow me the same 

IcaTning and pity.’ He ur^ch'd f™-; * '■'“i f“^ subterninean atodies; b.t« 

secuted Presbyterians nml t 1 . to the per- inclination is equally strong, perhaps stronger, 

students of philosoiihv anil tbr I ^ of their it to he one of the best diversions from serious stoilj,“ 

of the ministers of th. . “ tmie l,e_„as gotten some store of fossils here from onr 

with the academy till hp wa« his connexion limestone, &c. and heartily wish I bad the k 

lo«yhythe‘*S^^^^ ■ •’ " 

’’‘hS rT “i"* » 7 o 8 *"^' 

. a. yyoorow.w„e„..e,e„_.,, 

rannical government narrow! o noxious to a ty- time in the neighbourhood, in the houseofa 

or something wo^e L imprisonment, relation. Sir J Maxwell of Nether Pollock, tb 



mark, 
knowing 
and help 



J.U.I- jLiiiwya acre co piCK out wuai uc i 
me to class a great many species which I know no| 
to make of.” He informs him, in the end of the c j 
that he had 500 or 600 species of one thing or a 



relative to natural history. , . ^ 

Mr Wodrow, when he left Glasgow, reside 



iwv, 

boonds of 



or something worse bvattpmrJ' ^*^**P^ imprisonment, relation. Sir » ~ uxaxwcn ui -lv.-...-- , 

interview with her* As 1 ^ ^ ^n®^®hort one of the Scots judges. It being within fl>^ ® 

house, he was marked, andturr;;*' ‘“T" the presbytery of Pifisley, he ofle«d !• f “ft 

inte his own house, and even int hy the soldiers for probationary trials, and obtained tlieir tj. 

hoY, where he was concealed .i, ® hedcham- preach the gospel in March 1 703. , I" *”!' pollock 

this viojence; sent them out of th. oflicer checked lowing, the parish of Eastwood, "'hers H,,. 

house himself ; placing however ^”8 left the lived, becoming vacant, by the death of / 

and without, till the birth should l' hoth within Crawford (another Scots historian), a petit'O"- 

-hoar after, Mr Wotftow a hi JfT^' ““ ' «>nanin,ous\a// or invitation from the panj 

‘ " '“ggootion as. Wodrow to be their minister, was 
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•ow. presbytery *, and they, waving part of the usual second 
— ^ trials, in order to expedite the business, ordained Mr 
Wodrow to' be minister of Eastwood on the 28th of 
October 1703. In this charge he continued to the end 
of his life. Notwithstanding his ministerial duty, he 
still found some time to gratify the early bent of his 
mind towards natural history, and his curiosity to learn 
every thing in his power, not only at home, but concern- 
ing the natural productions of other countries, and the 
opinions, customs, manners, and way of living of their 
inhabitants. In his farewell letters to his friends, about 
to sail to the Scottish settlement of Darien or to the 
coast of Africa, &c. he directed their attention and en- 
quiries to these subjects*, and something similar be sug- 
gested to other friends going to reside In remote places 
of the Highlands, or even on the continent of Europe. 
The collection of his MS. letters bound up in five or 
six thick 8vo volumes, though reaching nearly to the 
end of his life, sterns to consist only of the first draught 
of bis own letters to his friends, not a single scrap is 
now to be found of their answers to him. 

After his ordination, however, this worthy man, con- 
sidering the duties of his office as his principal and only 
proper business, rose into distinguished reputation and 
usefulness as a preacher, and was looked upon as one 
of the first clergymen in the west of Scotland. Hum- 
ble and unambitious of public notice, he was well entit- 
led to it, by his conscientious and exemplary piety, his 
learning, not only in professional, but in other branches 
of knowledge, his natural good sense and solid judgment, 
his benevolent obliging spirit to all, his warm attach- 
ment to his friends, who formed a wide circle around 
him, and especially his deep concern for the best Inter- 
ests ot his people, and active exertions for their instruc- 
tion and improvement. His weekly sermons were all 
distinctly written out in long hand, and even his lectures 
in short-band. Accustomed to regular composition, he 
had acquired an uncommon facility in it. His counte- 
nance and appearance in the pulpit was manly and dig- 
nified j his voice clear and commanding, his manner se- 
rious and animated : these things, joined with the gene- 
ral prejudice in his favour, added to the impression of 
the plain edifying discourses he delivered, without pa- 
pers, to his hearers *, and living In the near neighbour- 
hood of Glasgow, his little church was often crowded, 
especially when he dispensed the Lord’s Supper, con- 
sidered in Scotland as the principal religious solemnity. 

Yet these talents, and this merited popularity which 
followed them, made little impression on his own modest 
conscientious mind^ for he chose to continue in the 
obscure country parish with which he was first con- 
nected, resisting all the attempts made by his friends or 
by strangers to get him translated into several other 
more honourable and opulent parishes, who were de- 
sirous of the benefit of his ministry, however convenient 
the change might have proved for the education of his 
family. In the year 1712, the magistrates of Glasgow 
invited him to be one of the ministers of that city j 
and in Januai;y 1717, a deputation from the town of 
Stirling did tlie same. On the other hand, the patron, 
heritors, and elders of his own parish, strenuously oppos- 
ed the translation. The presbytery, wbo had it in their 
power to have appointed it, found great difficulties in 
both cases on the plea of the majus bonum ecclesue ; re- 
ferred the decision in the first case to the synod, and in 
VoL. XX. Part II. 



the last to the commission of the General Assembly, and 
these courts thought proper to put no restraint on the 
minister’s judgment or inclination, as he himself was 
certainly the best judge of his cobiparative usefulness in 
two dilferent situations. 

Mr Wodrow was equally conscientious and assiduous 
in the business of the ecclesiastical courts, as in his pa- 
rochial duty. Notwithstanding his studious turn, he 
punctually attended the meetings of Presbytery, Synod, 
and General Assembly, when elected, as he often was, a 
member of that court} and also the commissions in No- 
vember and March, which regularly met during that 
period of the church. His connexion with Lord Pol- 
lock made bis journeys to Edinburgh easy : and after he 
began to collect materials for his voluminous history, his 
personal inspection of the public records and of the vari- 
ous MSS. accumulated in the Edinburgh libraries, 
made his visits to that capital frequent and necessary. 

In common with the great body of the Presbyterians, 
he had strongly imbibed what are called Whig princi- 
ples ; in other words, be was warmly attached to the 
constitutional liberties of the people, as establislied by 
the revolution settlement. No wonder! The dreadful 
persecution and oppression they had suffered during the 
two preceding reigns were still fresh and galling to their 
minds : they considered the elevation of King William 
to the throne, and the Hanover succession, as the two 
chief bulwarks raised up by Providence, for the security 
both of their religion and liberty. They trembled at 
every dark appearance threatening to this security, such 
as the death of King William. That cloud, however, 
was soon dissipated by the perseverance of the queen’s 
ministers in his views and measures, and the splendid 
victories of Marlborough and bis allies over the armies 
of Louis XIV. But the elevation of the Tory ministry 
in the latter part ef the queen’s reign was a severe trial 
to the Scottish Presbyterians, and involved the conscien- 
tious part of the clergy in very serious difficulties and 
dangers. The oath of abjuration required at that time 
from clergymen, and enforced by civil penalties, and 
even the royal proclamation fora national thanki«giving, 
after the peace of Utrecht, pressed bard upon the scru- 
pulous consciences of many of the clergy. The very 
language of tlie oath seemed to them dubious and jesui** 
tical, hostile to the elector of Hanover’s newly acquired 
right to the crown, conferred on him by the parliament 
and the people } and. as to the other point, they had not 
freedom lo lead their people, in a solemn thanksgiving 
to Heaven for a peace, termed safe and honourable, 
which they and the generality of their hearers consider- 
ed as dangerous and disgraceful. Mr Wodrow, as 
might be expected, was one of the recusants of tli« 
oath : for nothing could move him to shuifie with hla 
conscience. At the same time the liberality and equity 
of his mind led him to judge candidly of the consciences 
of others. Accordingly, he made every effort in his 
power to reconcile his clerical brethren, and his own 
people, to such of the clergy as had the freedom to take 
it, and by so doing, had rendered themselves obnoxioue 
to popular prejudice and odium. With such, this good 
roan still continued to live, not only in Christian, but 
ministerial communion } endeavouring to soften and re- 
move the prejudices against them, and, in as far as his 
influence rea( bed, to revive and cherish a spirit of mu- 
tual forbear£tnce. Many proposals be made, and private 
t 4 Z meetings 
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Wodrow. meetings and conferences he held with Iiis hretlirpn W 

' prevent their differences from rising, as thev threatened ^ J 

to do, into a schism ; to prevent them especially from en * ^ secured by the restraints laid on a jatrai^ 

tering at all into the church courts ; juiuy afraid of the’ 111]^ *'>' P"“ipil^ 

sparks of animosity too apt to be kindled there Hi. • fi. ^ « participation nidi bim io hi 

endeavours and those of his Wends were seconded’ bv the fk ”'®*’ ‘f"*” •‘■““If i «»< h 

prudence of the superior courts, esSv thel^^^^^ “‘c™" Wnt. in his letter., wden. 

sion of tliP \ttP . commis- schemes or proposals to his brethren, on this difficult anl 

important subject. 

On the other hand, he wished nothing to be atleoft* 
ed but in a constitutional way, in harmony vitb the d- 
vil power. ^ Few men were so sensible as he was of Ih 
abuses incident to popular government, either iochordi 
or state, and of the danger of resisting, even unjust ani 
oppressive laws, in a tumultuous or disorderly rcaniKr. 
The Presbyterian church, in the outward order or form 
of it, he viewed as a well regulated republic. Heiii 
not consider the people in their individual capacity, as 
qualified to vote even on the choice of their own mioi* 
ster. The elders of the parish be looked upon as tbe 
representatives of tbe people in the ecclesiastical courts; 
and their number, in his own congregation, he rrstiicted 
to a very few, four or five at most, 6t to assist him io 
the exercise of church discipline within tbe pari’'li. Tlie 
rest of his session were deacons, whose jurisdiction was 
confined to the care of the poor, visiting the sick, and 
distributing the bread and wine at the communion, bot 
could not, like the former, be chosen to represent tk 
pari'^h in the presbytery and superior courts. In ihb 
sense of the necessity of order and subordination, be per- 
severed to the end of his life. Hhen, contrary to to 
judgment or vote, an unpopular brother was to ^or- 
dained in a parish within twelve or fifteen miles distant 



*! W \ : vvu.v«, especially me commis- 

s^n of the General Assembly. WhateveJ passed there 

k .k Tf/ ®r to the rest of the church, 

breathed the spirit of mutual forbearance and love. How 
1^ managed the other difficult and delicate point, tie 
JAonkspmng consistency with his duty, does not 
appear in his letters} nor is it now worth while to in- 
^stigate thjs as a trait of hi, character, which might 
oncj^rhaps, from his MS. sermons preached at tbe 
.k”f’.k ‘‘ '® .P''**'"? ‘0 remark from the letters, 

whh-h^ fife spirit of wisdom and mild forbearance 
which aii.matea the majority of the clergy in the west, 
TOems also to have pervaded the officers of tbe crown 
justices of the jreace, and other civil magistrates in 
CO and at the time. The oath was not pressed on the 

curaedT’.l"^ execolion of the legal^penallies in- 
curred by tbe neglect of it avoided } for their aeneral 
loyalty was undoubted. general 

o^ik. “y ‘he Tory ministry in the year 1710, by an act 

formL^r'irr P'"'''""'.'"‘ which restored patrona^ to its' 
former full force. An act of the Scotcli parliament 

of th'atop” ^ 'he chief sting 

of that grievance, by placing the election of the mlnistef 

iL A J ‘he landed proprietor^ 

*a led heritors conjunction with the elders, m mem: 

at a me^f* h"'h session. A majority of that joint body, 

«t a meeting appointed for tbe purpose, drew no . J// 



from EastwoofI, in consequence of a sentence of the Ge- 
neral Assemblvi to be executed, perhaps with miliUry 
assistance j this aged minister thought it bis duly, re- 
to the presbyterv of the was presented gardless of personal danger or ediiim, to coiintfP>n« 

learning and 3 of ^is fhe young Lther, by joining with the rest of the 

unexcenfinnal.i.. !..> »f *hese were found clergy in laying their hands on bim, inviting him afttf- 

wards to bis pulpit, and exerting any indnence he hai 



> meeting appointed Wtile drai Tp 
or written luvitatlon. which the? suhscribed, Io a parti- 
to Th” 'vas presented 



unexceptionahle. he was ordained, or solemnly .o"",” 
crated and installed into tbe office. This Scotch act 
having continued in force for twenty veaH k “ 

.r£ “ ‘*”"r r ‘ 

niter to e’J™ "r. ■■*?«»'?<) 5 ‘he choice of a mi- 
«f !^r- I ^ “ effect placed in the power 

of a single person, a patron, because he had in fact the 

vaUrZ'’»r’'"“r*''®^'"«'y ff®*" ‘herevi- 

iuencld bo'Th kv k-^ •> *"<< i" ‘hi* he was in- 

In his letters k. religions principles. 

a parish, as a kfodTf ®*'*y ®' information, the author was e*'"'” 
like a prince, who had no restramK 7^* ’ friends, who cheerfully seconded his own almos i 

gative, to prevent or check tbe abuse "fV^Tk ^ihle industry and oatience of research. Inconw? 

."riorj *® :» ‘te 



wards to bis pulpit, and exerting any i 
to conciliate the irritated minds of that parisn- 

The only publication for which tbe world is mdebt 

to Mr Wodrow, is The History of the Siagolar Sol- 
ferings of tbe Church of Scotland during the twentj- 
eight years immediately preceding tbe Revolufioo. 
was written at a proper distance of time from the event! 
it records ; and printed at Edinburgh in the year iph 
in two large folio volumes, with two appendixes consis 

ing of copies of the public records, and of many pnri » 

family, and personal papers, letters, &c- insertc 
vouchers of the historical fads. In collecting this gre 
body of information, the author was assisted y 
friends, who cheerfully seconded his ot 
dible industry and patience of research. - ^ - 
of this,, the book has more the 



especially to one ffenTr I? ®*"r 1 « person wbatever,^ 
stances of the parishioner ^ to the ciroum- 

ledge, and ‘h*S mr.UT.r,'’'’ ik*'' 
religion.1 sentiments and feelfom 



oijfir, uiiavoiaaoiy liners 
sufficiently intelligible to an KngUsb 
bits a distinct sketch of tbe characters both o 
cipal sufierers, and of their persecutors j oft jj 

tbe persecution, in the unjustifiable plans an 
of an arbitrary government j with the mo , 

advisers and exeevtors of than. The unfort 
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innocent sufferers, our author viewed in the light, not of 
* a set of wild fanatics, as they were called by their con- 
temporaries, and firequeotly too by later historians \ 
many of them were most respectable for their rank in 
their country, as well as for their talents and virtues; but 
even those in the lower ranks of society, our author 
thought worthy of some public notice, as confessors and 
martyrs in the noble cause which they bad espoused, the 
support of the rights of conscience, and of national liberty. 

The subject of the history is the roost melancholy 
that could be chosen ; a long and severe persecution of 
a people, who bad been guilty of nothing undutiful to 
their civil or ecclesiastical rulers; a series of open acts of 
injustice and tyranny, perpetrated under the colour of 
law, and this with such an increasing and merciless vio- 
lence, as to sink the usual spirit df a free people, and 
easily quash one or two feeble ill-timed attempts to resist 
their oppressors. No wonder that the continued view 
of such a wretched and melancholy scene, without any 
thing joyful to interrupt it, should give a melancholy 
tinge to the mind of the writer, easily communicated to 
his readers. On the other band, some things have hap- 
pily an opposite tendency. The mass of biographical 
intelligence, though it must be confessed it is much too 
voluminous, and too minute for the management of any 
historian whatsoever, yet furnishes a variety of anec- 
dotes, which give some needful relaxation or relief to 
the sympathy of the reader. These indeed are in part 
the simple annals of the poor^ without the varnish or 
easy elegance of polished life ; but even in this shape 
they are not destitute, both of entertainment and in- 
struction ; and then the minuteness in the detail of 
names, of persons, places, and other particular circum- 
stances, adds to the impression of the facts, by placing 
their certainty beyond all reasonable doubt. 

If faithfully to record past facts, and transmit the 
knowledge of them to posterity, be the principal duty of 
a historian, this Wodrow has certainly aimed at ; and 
also to repress any feelings hostile to his fidelity and im- 
partiality ; in short, to come as near as he was able to 
the motto prefixed to his volumes, Nec studio^ nec odio. 
Doubtless, like all other men, he had some political, 
and many theological prejudices, the last chiefly imbib- 
ed from education, and confirmed by too high a venera- 
tion for the characters of our first reformers; — prejudices 
which warped his personal opinions and feelings o:i 
both subjects. But he seems to have made a consider- 
able effort to prevent his party prejudices from warping 
or perverting his judgment of the truth or falsehood 
of stubborn historical facts. Nothing almost oratorial 
enters into bis narratives, though there is room for admi- 
ration, and much scope for just indignation ; no exagger- 
ated encomiums on his friends, or strong opprobrious 
language in speaking of his and their enemies, the un- 
provoked persecutors of his church. He allows the 
facts which be has recorded to speak for both, and 
transmit to posterity a memorial to their honour or 
their infamy. 

The chief fault of this historical collection already 
hinted at, is its minuteness, and excessive copiousness. 
The prodigious multitude of facts it embraces, though 
different from one another in their circumstances, are in 
other respects somewhat similar. This must necessarily 
occasion some repetition and satiety, especially to a fasti- 
dious reader, who has it, however. In bis power to gra- 
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tify his taste by selecting what is most agreeable to It. Wodrow. 
Nevertheless a candid and patient reader can be at no ^ < 

loss to form a proper judgment of the principal trans- 
actions of the period, from the authentic accounts of 
them before him, to appreciate the true characters of 
the actors, or of the motives and views from which they 
acted. And an inquisitive and penetrating reader will 
be gratified by seeing not a little of the peculiar prin- 
ciples, opinions, sentiments, habits, and manners of that 
age, as distinguished from the present ; and may thus 
estimate the gradual progress towards much noble and 
useful improvement ; and on the other hand, the pro- 
gress towards a very hurtful corruption and degeneracy 
of manners, which have both taken place during the last 
hundred and twenty years. 

At the time of its first publication, the book met 
with less general attention than might have been ex- 
pected in Scotland, and scarcely any attention In Eng- 
land, except from professed readers. As It came to ^ 
more studied, it was the more valued, except where 
there was an evident bias on tlie opposite side. Few can 
be at a loss to see why such historians as Hume, Mac- 
pherson, and Dairy mple should neglect or undervalue 
such a book. Our later Scotch historians, Somerville 
and Laing, have done it more justice. In truth, there 
is a very near coincidence in their estimates of the cha- 
racters they draw, and their accoonts of the facts they 
relate, in common with TVodrow. But especially our 
late illustrious patriot Charles Fox, whose high abilities, 
uncommon candour, and sweetness of disposition, almost 
remove the suspected bias of bis party spirit— Mr Fox 
has, in the hbtorical fragment published since his death, 
given a very honourable testimony to the fidelity and 
accuracy of our historian. After mentioning the exe- 
cution of three females, be adds, page 13 1. **To relate 
all the instances of cruelty which occurred would be 
endless. But it may be necessary to remark, that no 
historical facts are better ascertained, than the accounts 
of them which are to be found in Wodrow. In every 
instance, where there has been an opportunity of com- 
paring these accounts with the records, and other au- 
thentic monuments, they appear to be quite correct.” 

The collection of the materials for writing the church 
history from the public records, and many other authen- 
tic sources, must have cost the author a prodigious la- 
bour and time. The pecuniary ex pence incurred was 
considerable, and scarcely refunded from the sale of the 
book. The only neat profit, be has been heard to say, 
which accrued from it, was one or two hundred pounds 
that he received from the king, to whom it was dedi- 
cated. 

The last twelve years of Mr Wodrow’s life were 
chiefly occupied in drawing up a biography of the prin- 
cipal persons concerned in introducing the reformation 
of religion into Scotland, and settling the different 
forms or modes of ecclesiastical government attempted to 
be established there from the beginning to the end of that 
period, namely from about the year 1560 to l 65 o, when 
the printed history of the sufferings commences. Had 
it pleased God to continue his useful life till this larger 
work was finished, public curiosity would have been 
much gratified ; for it contains the lives, not only of 
John Knox, Geor^ Buchanan, and others alreadvwell 
known, but the lives of a great number more, very 
learned, ingenious, respectable, and worthy men, scarce- 
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Wodrovr. 1/ at all known to the literarv wnrld • l ^ ^ ^ ® ® , 

' » of antcdotes naturally entenng into’soch'a*L*ik*'-n'^ **’* '‘“'“'T. J 

^trative of the lus,ory^ud the^rving“,:^„“„era "f T ‘ «6chilA oice.f4'"’ 

af wrulrn^'’ Tm »re .till preserved ™ 

all wmten with his own pen, and some of the lonirestof 

them copied, prohably during his last long illness^ in a 
more legible band. Whatever important or curious in- 
formation they may contain, they are mit fit for the 

fnThe ri deposit^ 

in the library of the university of Glasgow. ^ 

Besides wnting the histoiy and the biography both 

extended by himself for publication, and tw days’every 

. week regularly appropriated to his preparation^for t^ 

pulpit, much of his time must have been occasional. 

ly spent in writing letters, some of them like disserta- 

tions, on theological and other literary subjects ; for he 

comsponded with a very wide circle of aiquaintances 

i^tlilTvlil,^''"' *"*'’ Ireland, and 

with a few on the continent and in North America 

His constitution in the first part of life was rnhnci . A 
..rung, his health in general gLd°Vut hFo :tudto„:?.a- 

h is" urD"o^ d"‘ incessant writing, 

®n the bodily coi^ 

S^r/ear itiiTri *”<> 

ine year 1731, a swellinir about the size nf a 
chesnut appeared on his b'reast, near trc:[lar biim 

sweljing began, it had® nc'ieased to "l e s.ie"of 

His Zdy bLmiire^lly emaciai d '‘‘'®'’- WoLF-Fish, or ^ 

declined till his death which hfiT^’ he gradnally thvology Liiiex. 

March 1734. Supportid hv Woolf Poison, See Poison. 

conscience, joined with the strong ^ WOLFK, Major-general James, was beiu M 

founded hope of the eosoel consolation and well- Westerbara in the county of Kent, about tLebeginniDg 

severe distress with admirahU j** continued of the year 1726. His father was LieutenaDt-geitt*l 

and resignation: never utterino- ^ unabated piety Edward WoJfe. He went into the army ffh«n ’f/ 
to his friends who came to see him"'»n!?‘I‘^’ n“‘ ,*’®‘'*''.‘"g y®“«« 5 «ud applying himself with UDwesrkil sssiWl 

with much ease and . .i * i ? * about him, to the study of bis pi'ofession, soor 



* Burvivco mm in aecentcira 

without any breach among them for above 25 yean.' 
Ihree of his sons were cleigymen of ibe church of S«|. 
land 5 one was minister of the parish of Cumbray, ui«. 
tber of Tarbolton j and the third, the late Dr Jaiw 
Wodrow, authoi- of (he life of Dr Leechman of Q#. 
gow, was minister of Stevenston in Ayrshire. 

Besides his collection of fossils, and a few Romaoaiii 
British medals, Mr Wodrow left a valuable libnuyrf 
books, many volumes of pamphlets aod also of bum- 
scripts written by others, sent to him in presents, or co> 
pied by his orders. The most valuable part of tbemii 
now in the advocates library, and in the repositwieof 
the church at Edinburgh. His own maoiiscript bio. 
graphy, as has been already said, is in the library oflbe 
university of Glasgow. 

^VOLAW, a town in Germany, in Prussiau Sileiu, 
and capital of a ducby of the same name. Itissw* 
rounded with strong wails and a morass, and one pit 
of the houses are built with stone. The castle is ako 
encompassed with deep ditches, and the greatest pvt 
of the inhabitant are employed in a woollen manalac* 
tory. In 1 709 a Protestant church was allowed to h 
built here. It is seated on the river Oder, 20 miie^ 
north-west of Breslau, and 32 $outb*east of Glogio. 
E. Long. 16. 54. N. Lat. 51. 18. 

WOLD, Weld, Dyebs Weed, See Reseda, Bo* 
TANY IndesF, and Dyeing. 

WOLF. See Canis, Mammalia Indcs. 

W oLF’Pishy or Sea- W olf, See Anarkhicas, Icb* 
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gathered bis children aronn.l nianaer in cmei. Alter me peace hc bhh vv». -- 

his dying blessing, with couusp^b cultivate the art of war. He contrived to introdw 

and circumstances ; last of all two K**' ^ ^ •* ? greatest regularity and the exactest discipline into 

four years old. ton « i neither of them corps, and at the same time to preserve the aficcuono 

!.!!__ T o I — “‘lent as a brigadiW 

He landedfirstoi 
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youngj and applying himselt witli unweaneo 
to the study of bis pi'ofession, soon became reinatk^ 
for his knowledge and his genius. He distingsubed 
himself at the battle ofLafelt when little more tbv» 
20, and received the highest encomiums from 
naander in chief. After the peace he still conlinnw 



i«c greacesc reguiariiy ana me exatic»i - . 

corps, and at the same time to preserve the aoectwno 
every soldier. In 1 758 he was present as a 

uerabJe patriarch, Gen^ xIvViV^T r"" ve- general at the siege of Louishourg. He landed nr« 

t® Mm, laid his hands imon ,h.- '’® *'®®’® *''« Mad of division ) sad in “ 

pviyed. Mot tie God o/hh fatL ^**.7*’ '*®'’®“‘'y violence of the surf, and the force and well 

^*^med him from all evil would U of the enemy, drove them fro™ •Mir yi' ^ 

Mr hde. precipitatMn. ’ The surrender of the t®"^ 



four years old "®i'h" ®f them 

marks of bis a’lTertiorve? |°. "“^®"‘*"'l »»<! feel these 
nerahJe patriarch, Gen^ xlyHi"-'- * ®x«mple of the 



Mr Wodrow was married Tn .r T T"’ precipitatMa. The surrender of the town wa.u. 

^^*™er, grand-dauolit.. *f ti” * 7 ° 8 , to poned soon after, was in a great measure owiag 

William Guthrie of h'enwicl^ w.ll*!, '® •‘overend Mr activity, bravery, .and skill. ^M fsiaewlu® 

M bis writings, and daughter of iho '"i^**'*®”** guired during this siege pointed him out to Mt' 

Wa^er, then liviirgorwf elute of I r®’!'"</«trick who was then minister,!, the properest pemou 

Mr Warner, in the early part of his rf *>'*®d the army destined to attack Quebec. ' , 

lam to the East India **' *^a*? “>® «"®®t difficult and the most arduous unde^ 

relura home, he waa driven from hiq After his the whole war. Quebec was the capital of t ® ,y 

ffie kingdom, by the perseenrn of •>.®"*Mion, in North America , it w*. “g 

hut returned in consequence of Kinrr T PJ'‘yy ®o<U)cil J situated in the midst of a hostile country, >|>d 

«md became minister of Irvine He ' *"*'“'8®"®®, by an army of 20,000 men, regulars and 

t^vjew on his last return wkh the Li^ * « ®«“»i«lemble number of In*di.n sHief- 

he Hague, a short time before the RevoluL^^f.!^ ®?P®ditioD J 5 
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wmy destiaed to oppose three times their own number, 
' defended by fortifications, in a country altogether un- 
known, and in a late season in that climate for military 
operations. But this little army, says an officer who 
was present at that expedition, and who has been so 
obliging as to communicate all the information we de- 
sired, was always sanguine of success ; for they were 
commanded by General Wolfe, who, by a very uncom- 
mon magnanimity and nobleness ot behaviour, had at- 
tached the troops so much to bis person, and inspired 
them with such resolution and steadiness in the execu- 
tion of their duty, that nothing seemed too difficult for 
them to accomplislk Tlie admirable skill with which 
his measures were planned, and the prudence and vigour 
with which they were executed, are well known. He 
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Xiawrence in spite of the enemy, and forced them to a 
battle, in which they were completely defeated. The 
consequence of this battle was the reduction of Quebec, 
and the conquest of Canada. In the beginning of the 
battle General Wolfe was wounded in the wrist by a 
musket-hall : he wrapt his handkerchief round it, con- 
tinued to give his orders with bis usual calmness and 
perspicuity, aud informed the soldiers tiiat the advanced 
parties on the front had' his orders to retire, and that 
they need not be surprised when it happened. To- 
wards the end of the battle be received a new wound 
in the breast ; be immediately retired behind the rear- 
rank supported by a grenadier, and laid himself down on 
the ground. Soon after a shout was heard aod one of 
the officers who stood by him exclaimed, ** See bow 
they run The dying hero asked with some emotion, 
“ Who run P” ** The enemy (replied the officer) j they 
give way every where.” The general then said, “ Pray, 
do one of you run to Colonel Burton, and tell fiim to 
march Webb’s regiment with all speed down to Charles 
river, to cut off the retreat of the fugitives from the 
bridge. Now, God be praised, I shall die happy !” He 
then turned on his side, closed bis eyes, and expired. 

The death of General Wolfe was a national loss uni- 
versally lamented. He inherited from nature an ani- 
mating fervour of sentiment, an intuitive perception, an 
extensive capacity, aod a passion for glory, which sti- 
mulated him to acquire every species of military know- 
ledge that study could comprehend, that actual service 
could illustrate and confirm. This noble warmth of 
disposition seldom fails to call forth and unfold all the 
liberal virtues of the soul. Brave above all estimation 
of dan>^rer; generous, gentle, complacent, and humane , 
the pattern of the officer, the darling of the soldier. 
There was a sublimity in his genius which soared above 
the pitch of ordinary minds j and bad his faculties been 
exercised to their full extent by opportunity and action, 
had his judgment been fully matured by age aud expe- 
rience, he would, without doubt, have rivalled in repu- 
tation the most celebrated captains of antiquity. His 
body was brought to England, and buried with military 
honours in Westminster abbey, where a magnificent 
monument is erected to his memory. 

Wolfe, Christian^ a celebrated German philosopher, 
was born at Breslau in 1679. having been well 

instructed in the rudiments of learning and science in bis 
own country, AVolfe prosecuted his studies successively 
in the universities of Jena, Hamburgh, and Leipslc. 
At the age of 26 he had acquired so much distinctioo. 



that he was appointed professor uf mathematics, and soon 
afterwards of philosophy in general, in the university of 
Hall. After Leibnitz had published his Thtodicea^ 
Wolfe, struck with the novelty of the edifice which 
that philosopher bad raised, aasidiiously laboured in the 
investigation of new metaphysical truths. He also di- 
gested the Elements of Mathematics in a new method, 
and attempted an improvement of the art of reasoning, 
in a treatise On the Powers of the Human Understand- 
ing. Upon the foundation of Leibnitz’s doctrine of 
Monads, be formed a new system of Cosmology and 
Pneumatology, digested and demonstrated in a math** 
matical method. His work, entitled Thoughts on 
God, the World, and the Human Sou), was published 
in the year 1719; to which were added, in a suhse-^ 
quent edition, Heads of Ethics and Policy. 

Wolfe was now rising towards the summit of philo* 
sophical reputation, when the opinion which he enter- 
tained on the doctrine of necessity being deemed by his 
colleagues inimical to religion, aud an oration which he 
delivered in praise of the morality of the Chinese having 
given much ofience, an accusation o£ heresy was public- 
ly brought against him y and, though be attempted to 
justify himself in a treatise which he wrote on the ub- 
ject of fatality, a royal mandate was issued in November 
1723, requiring him to leave the Prussian dominions* 
Having been formerly invited by the landgrave of 
Hesse-Cassel to fill a professor’s chair In the university: 
of Cassel, Wolfe now put hinvself under the patronage 
of that prince, who had the liberality to afibrd him a 
secure asylum, and appointed him professor of mathema- 
tics and philosophy. The question concerning the 
grounds of the censure which had been passed upon 
Wolfe was now every where freely canvassed ; almost 
every German university was inflamed with disputes on 
the subject of liberty and necessity j and the names of 
Wolfians and Autl-Woifians were every where heard. 
After an interval of nine years, the king of Prussia re- 
versed his sentence of exile, and appointed him vice- 
chancellor of the university of Hall j where his return 
was iveicomed with every expression of triumph. From 
this time he was employed in completing his Institutes 
of Philosophy, which he lived to accomplish in every 
branch except policy. In 1745 he was created a baron 
by the elector of Bavaria, and succeeded Ludowig in 
the office of chancellor of the university. He conti- 
nued to enjoy these honours till the year 1754, when hn 
expired. He possessed a clear and methodical under- 
standing y which, by long exercise in mathematical ior 
vestigations, was particularly fitted for the employment 
of digesting the several branches of knowledge into re- 
gular systems; and his fertile powers of invention etw 
abled him to enrich almost every field of science m 
which he laboured, with some valuable additions. The 
lucid order which appears in all his writings enables 
his reader to follow bis conceptions with ease and cer-. 
tainty, through the longest trains of reasoning. 

WOLFENBUTTLE, a considerable town of Ger- 
many, in the circle of Lower Saxony, and duchy of 
Brunswick, with a castle, wb^re the duke of Brunswick 
W^olfenbuttle resides^ It is one of the strongest placcw 
in Germany, though Che fortifications want repairing in 
several places. There is an excellent library, kept in a 
building lately erected for that purpose, consisting of 
116,000 printed books, aud 2000 uncommon books, 
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WOLFRAM, or Tdngwen. See Tungstek p^Jj *"y"“'°*' 

created him cardinal in I jij, ad b4 

him *^a<ed/o<ere,- and the eroperer Charles V, ad 
the French king Francia I. loaded him nith fnnn,a 
order to gam him over to their interest j but after la. 
ving first sided with the emperor, he deserted bin to 
espouse the interest of France. As his revenuM were 
immense, his pride and ostentation were carried to tk 
greatest height. He had 500 servants; among kIiob 
were p or 10 lords, knights, and 40 esquires, flii 
ambition to be pope, his pride, bis exactions, andbii 
political delay of Henry’s divorce, occasioned bisdij. 
grace.^ In the earlier part of bis life he seems to bire 
been licentious in his manners; it i?as reported, tbit 
soon after bis preferment to the living of Lymington a 
Somersetshire, be was put into the stocks bySirAmiu 
Paulet, a neighbouring justice of the peace, for gctlnip 
drunk and making a riot at a fair. This tieaimett 
Wols^ did not forget when be arrived at the hlgbstt* 
tion of lord-chancellor of England ; but summoned bii 
corrector up to London, and, after a severe reprimiai 
enjoined him six years close confinement in tbeTempk. 
Whatever may have been bis faults, there can be « 
doubt of their having been aggravated both bv tbeiea* 
lous reformers and by the creatures of Heniy Vlll.wk 
was himself neither Papist nor Protestant ; for there » 
every reason to believe that the cardinal was sincere ia 
his religion 5 and sincerity, or at least consistenCT, w*s 
then a crime. Wolsey was the patron of learned men; 
a judge and munificent encourager of the polite arts} 
and ought to be considered as the founder of Cbriil* 
church college, Oxford ; where, as well as in otbff 
places, many remains of his magnificent ideas in ardu* 
tecture still exist. He died in 1530. 
WOLVERENE. See Ursus, Mammalia Indtt^ 
WOLVES-tzeth, of a horse. See Farrie*^^ 
WOMAN, the female of the human species, t 
Homo. 

WOMB, or Uterus. See Anatomy, N* 10^ 
WOMBAT, an animal lately discovered in Neff 
South Wales, Sec Dasyorus, Mammalia 
WOOD, Anthony, an eminent biographer and an- 
tiquarian, was the son of Thomas Wood, bachelor 0 

' ’ born at Oxford IB 



rinthia Germany, in Lower Ca- 

thL r-!' "r from whenco 

the town took ,u name It is 36 mile, east of Clagen- 
Long. IJ. 0. N. Lat. 46. c6. “ 

the'd?ctPflT‘’’ * ‘""n of Germany, in 

of a t. “"'I Pomerania, capital 

of thl best '“T u*'”'’ 

ot the best and argest harbours on the Baltic sea. It 

bo%Tvel Psil'’ ®“ 

WOI *3- 42- N. Lat. 54. 4. 

•lanTf M descended of an an- 

Til J ®‘*B®''3shire, was born in i6eo. He was 

»<lmitted a pensioner in Sidney colkge, Cam- 

acqmred a*"’ r“*’*‘“5''"gse’'e™l disadvantages, be 

acquired a great degree of reputation. In 1682 ieeinir 

head3t'‘“rr^*^?‘' “0 bf 

hrir» smafl i®r'"*^^” Some time after, 

‘"0 miles distant, but did 
the duty the whole Sunday} which, together wUh the 

free-school for about four years, be- 
ftkL?.? '""»*'*"t‘on. Daring this space he 

likewise underwent a great deal of trouble and uneasi- 
ness, in order to extricate two of his brothers from some 

.nconvemences, to which their own imprudele hTd soT- 

O k* '".Vv^" “Bail, took a new turn. He 
found himself by a cousin’s will entitled to a very ample 

Not ll’„ kf and studious life. 

T? Poblished his treatise, en 

whth . Go'ioeated ; a wwk for 

S'\n «m •’’and'th"" 

October", '’“'‘Pt.ood -Pon the ’29th of 

respects wLthv humane, and in all 

CAnf^fiv* *^^"7 *”an ; but is represented to have had 

Deramenf^ bis constitution and tem- 

pe ament. His Religion of Nature Delineated expased 
e censure, as if a _ _i- i 
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arts and of the civil law, and was oorn ai v**'"- - 
1632. He studied at Merton college, and in 
him to some censure degree of master of arts. He wroM* 
Cliri&r:an;»» a slight upon History and Antiquities of the University of Ox > 

I he does iu this which was afterwards translated into Latin by M* ^ 



... A-cHsurc, a-s ir he had pui 

this censure “f But 



Which was atUrwards translated into E»a«n oy 
and Mr Peers, under the title of HistometAnum^ 



thi. censure must h^e"been *the^ofr **'■'* ®“* Universitatis Oxoniensis, 2 vols folio. 

or envy. si„c. U appe.rrfrZ ’.K"®™"'* '»•'«; or »n exact Account of .11 the Wnten.nHj 

'vork, that he intended ,0 tlTt If '"'":‘'“®‘'®.“ .‘® W* who have had their education in the Pm’ 

» second part, which he l^ved nli . >» of Oxford, from .he Year 1300 to 

WOLSEY, ThomaV a fa™l„r . 4 P«®‘'y i" ® 

KishopofYork.issaiTto^avekTr.r''''"*^^^ *<* '72> V Bishop Tanner. Upoo the li«t p«»« 

«t Ipswich. He studied at Maortal ® *®" ®* “ !?“*oher tion of this work the author was attacM b; 

**'*'■? *>0 became acquainted with tlie learn ^'‘B'rd, versify, in defence of Edward earl of 
and in the year i coo became r Erasmus} high chancellor of England, and chancellor of 

^mersetshire : he was afterwirds”*^ ” -Lyminglon in Vfrsity, and was likewise animadverteil open jiy 
King Henry VIII. and obtained f chaplain to Burnet; upon which he published a Vindication ^ 

Having gradually acquired an entiivs ■<’rments. HiHtorioorapfaer of the University of Oxford- 

'I ««^entire ascendency over at Oxford in 1695. 
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Wood, a substance whereof the tranks and branches 
of trees consists. It is composed of a number of con- 
centric circles of zones, one of which is formed every 
year ; consequently their number corresponds to the age 
of the tree. These zones vary in thickness according 
to the degree of vegetation that took place the year of 
their formation. They are also of different degrees of 
thickness in different ^arts, that part of the tree which 
is most exposed to the sun and best sheltered growing 
fastest j hence in this country that part of the zone 
which Looked towards the south while the tree was grow- 
ing is generally thickest. The innermost circle or zone 
is the one which was first formed, the outermost was 
formed the year before the tree was cut down. These 
zones are at first xcry soft and tender, and harden by 
degrees as the tree becomes older : this is the reason 
that the middle of a tree is so often much better wood 
than the outside of it. 

_ The proper ligneous part of the wood consists of lon- 
gitudinal fibres, disposed in fasciculi, and possessed of 
conniderable hardness. It is this longitudinal direction 
of the fibres that renders it so much easier to cleave 
wood lengthwise, than across the tree, or in any other 
direction. See Plant and Vegetable Physiology. 

For an account of the ingredients which enter into 
the composition of wood, see Chemistry Index, 

For the Method of Staining or Dyeing fFood^ see 
Turning. 

For more complete information concerning wood, see 
also Tree, and Stresgth f Materials, 

Fossil ff'ooD. Fossil wood, or whole trees, or parts 
of tbi m, are very frequently found buried in the earth, 
and that in different strata ; sometimes in stone, but 
more usually in earth ; and sometimes in small pieces 
loose among the gravel. These, according to the time 
they have lain in the earth, or the matter they have 
Iain among, are found differently altered from their 
original state j some of them having suffered very little 
change ^ and others being so highly impregnated with 
crystalline, sparry, pyritical, or other extraneous mat- 
ter, as to appear mere masses of stone, or lumps of the 
common matter of the pyrites, &c. of the dimensions, 
and, more or less, of the internal figure, of the ve- 
getable bodies into the pores of which they have made 
their way. 

The fossil woods have been arranged by Dr Hill in- 
to three kinds : i. The less altered j 2. The pyritical j, 
and, 3. The petrified. 

Of the trees, or parts of them, less altered from their 
original state, the greatest store is found in digging to. 
small depths in hogs, and among what is called peat or 
turf earthy a substance used in many parts of the kingr 
dbm for fuel. In digging among this, usually very near 
the suriaee, immense quantities of vegetable matter of 
various kinds are found buried j in some places there 
are whole trees scarce altered, except in colour j the 
oaks in particular being usually turned to a jetty black \ . 
the pines and firs, which are also very frequent, are 
less altered, and are as inflammable as ever, and of- 
ten concain between the bark and wood a black resin. . 
Large parts of trees have also been not unfiequently 
met with unaltered in beds of another kind, and at 
much greater depths, as in strata of clay and loam,, 
simong gravel, and sometimes even In solid stone. 

Besides these harder parts of trees, there are ire- • 



quently found also in the peat earth vast quantities of Wood, 
the leaves and fruit and catkins of the hazel and simi- ^ ■— 
lar trees j these are usually mixed with sedge and roots 
of grass, and are scarce at all altered from their usual 
texture. The most common of these are hazel nuts ^ . 
but there are frequently found also the twigs and leaves 
of the white poplar \ aad a little deeper usually there 
lies a cracked and shattered wood, the crevices of> 
which are full of a bituminous black matter : aud a- 
mong thi^ the stones of plums and other stone-frolts are 
sometimes found, but more rarely. 

In this state the fruits and larger parts of trees are 
usually found : what we find of them more altered, are 
sometimes laurge and long, sometimes smaller and shorter 
branches of trees \ sometimes small fragments of branches, 
and more frequently small shapeless pieces of wood. The 
larger and. longer branches are usually found bedded in 
the strata of stone, and are more or less altered into 
the nature of the stratum they lie in. The shorter and 
smaller branches are found in vast variety in the strata 
of blue clay used for making tiles in the neighbourhood 
of London. These are prodigiously plentiful in all the 
clay-pits of tills kind, and usually carry the whole ex- 
ternal resemblance of what they once were, but nothing 
of the inner structure ^ their pores being wholly filled, 
and undistinguishably closed, by the matter of the 
common pyrites, so as to appear mere simple masses of 
that matter. These fall to pieces on being long expo- 
sed to moisture \ and are so impregnated with vitriol 
that they are what is principally used for making the 
green vitriol or copperas at Deptford and other places. 

The irregular masses or fragments of petrified wood 
are principally of oak, and are most usually found among 
gravel ; though sometimes in other strata. These are 
variously altered by the insinuation of crystalline and 
stony particles and make a very beautiful figure when- 
cut and polished, as they urually keep the regular grain 
of the wood, and show exactly the several circles which 
mark the difl'erent years growth. These, according to 
the different matter which has filled their pores, assume 
various colours, aud the appearance of the various fossils 
that have impregnated them ; some are perfectly white, . 
and but moderately bard y others of a brownish black, 
or perfectly black, and much harder ; others of a red- 
dish black, others yellowish, and others gr^isb,and some 
of a ferruginous colour. They are of diflerent weights > 
also and hardnesses, according to the nature and quanti- 
ty of the stony particles they contain : of these seme - 
pieces have been found with every pore filled with pure 
pellucid crystal } and others in large masses, part of .' 
which is wholly petrified and serins mere stone, while 
the rest is crumbly and is unaltered wood. That this 
alteration is made in wood, even at this time, is also« 
abundantly proved by the instances of wood being put in- 
to the hollows of mines, as props and supports to the roofs, ^ 
which IS found after a number of yeai*s as truly petrified . 
as that which is dug up from the natural strata of tliis 
earth. In the pieces iff petrified wood found in Ger- 
many, there are frequently veins of spar or of pure 
crystal, sometimes of earthy^ substances, and often of ■ 
the matter of the common pebbles: these fragments of ' 
wood sometimes have the appearance of parts of the 
branches of trees in their natural state, but more fre- 
quently they resimble pieces of broken boards j these 
aie usually capable of a high and elegant polish. 

Mai^/ 
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WooO. Marvy 8ut'?tances, it is certain, hare been preserved 
“ in the cabinets of collectors, under the title of petrified 
wood, which have very little right to that name. But 
where the whole outer figure of the wood, the exact li- 
neaments of the bark, or the fibrous and fistular tex- 
ture of the strirc, and the vestiges of the utriculi and 
trachese or air-vessels, are yet remaining, and the seve- 
ral circles yet visible which denoted the several years 
, growtli of the tree, none can deny these substances to 
be real fossil wood. See Petrifaction. 

Dr Parry of Bath has recently investigated the causes 
of the decay of wood, and the means of preventing it. 
For this purpose he recommends the application of a pre- 
paration of the resinous kind, mixed with a certain por- 
tion of bees-wax. The proportion of the ingredients 
and the mode of mixing them are as follows: Take I2 
ounces of rosin and 8 ounces of roll brimstone, each 
coarsely powdered, and 3 gallons of train oil j beat them 
slow'ly, gradually adding 4 ounces of bees-wax, cut into 
small bits. Frequently stir the liquor, which, as 
soon as the solid ingredients are dissolved, will be fit for 
use. It is recommended to dress every part of the wood- 
work with this composition twice over before the parts 
are put together, and once afterwards ; and a higher 
state of preservation is promised from its use than has 
yet been attained. It should be observed, that in pre- 
paring this varnish, it is advisable, in order to prevent 
accidents, to use an earthen vessel, and to make the fire 
in the open air. 

Wood {sylva), in Ancient Geography, a multitude of 
trees extended over a large continued tract of land, and 
propagated without culture. The generality of woods 
only consist of trees of one kind. — The ancient Saxons 
bad such a veneration for woods, that they made them 
sanctuaries. — It is ordained, that none shall destroy any 
wood, by turning it into tillage or pasture, &c. where 
there are two acres or more in quantity, on pain of for- 
feiting 40s. an acre, by 35 Henry VIII. c. 17. All 
woods that are felled at 14 years growth, are to he 
preserved from destruction for eight years j and no cat- 
tle put into the ground till five years after the felling 
thereof, &c. 13 Fliz. c. 25. The burning of woods 
or underwood is declared to be felony *, also those 
persons that maliciously cut or spoil timber-trees, or 
any fruit-trees, &c. shall be sent to the house of cor- 
rection, there to be kept three months, and whipt once 
a month. 

Wood, Engraving on, is commonly executed on box *, 
and in many cases, engravings of this kind are used with 
advantage instead of copperplates. The ait of cutting 
or engraving on wood is of very high antiquity j for 
Chinese printing is a specimen of it. Fven In Curope, 
if credit be due to Paplllon, this art was practised at a 
very remote period \ for he mentions eight engravings 
on wood, entitled, “ A representation of the warlike 
actions of the great and magnanimous Macedonian king, 
the bold and valiant Alexander j dedicated, presented, 
and humbly offered, to the most holy father, Pope Ho- 
norius IV. by us Alexander Arberic Cunio Clievalier, 
and Isabella Cunio, &c.” This anecdote, if true, car- 
ries the art of cutting in wood back to 1 284 or 1 285 j 
for Honorius occupied the papal throne only during 
these two years. But this is not t*he remotest period to 
which some have carried the ait in Europe : for the use 
seals ar signets being of very high antiquity, they 
4 
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imagine that the Invention of wood-ents ranstbecoml 
with them. ' The supposition is certainly plaoslblf, 
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it is not supported by proof. The earliest impressioodf 
ft wooden-cut, of which there is any certain tcconct,ii 
that of St Christopher carrying an infant Jesostliroqli 
the sea, in which a hermit is seen holding up tianthn 
to shew him the wayj and a peasant, aith isackn 
his back, climbing a hill, is exhibited in the bad 
ground. The date of this impression is 1433. Id tie 
year 1430 was printed atHaerlem, “The history of St 
John the evangelist and his revelation, represented 
figures in wood, by Lowient Janson Coster j” and, 10 
1438, Jorg Schappf of Augsburg cut in wood tl»e h 
story of the Apocalypse, and what was called Thxps 
many's bihle* 

A folio chronicle, published 1493 by Sbedal, w 
adorned with a great number of wooden-cots by fftl* 
liam Plydenwurff and Michael Wolgemut, wh»e w- 
gravings were greatly superior to any^thingoftheklDd 
which had appeared before them. The latter was ih 
preceptor of Albert Durer, whose admirable perfow 
ances in this department of art are justly held in tM 
highest esteem even at the present day. ^ 

About this period it became the practice of aW 
all the German engravers on copper to engrave like»« 
on wood ; and many of their wood cuts surpass in ^ 
the Impressions of their copperplates. Sue are 
wood-cut. of Albert Aldtorfer, Hisbel Pen, 
Soles, Lucas Van Cranach, and Lacan Van bejto- 
the friend and imitator of Albert Dorer, nit sei 

The Germans carried this art to a prat dep« J 
perfection. Hans or John Hol^bein, nl.o UnnmW » 

1 500, engraved tlic I>ance of Death, in a 
wooden-cut?, which, for the freedom an ^ 

execution, have scarcely -nJu«il 

passed. Italy, France, and Holland, ha 
Lpital artists of this kind. Joan. To;n*s.a« pm^^^ 
bible at Leyden, in 1554. Antwen, 

lent workmanship. juvRubett 

from his eminence in the art, was geveral 

to work under his inapection, and b 
pieces which are held in much estnnatiom tl ja"!” 
ticiilarly distinguished for boldness an spir ' ^ 

The next aUempt at improvemen m b> ‘da 
Hugo da Carpi, to whom is attributed 
th^lhiaro scJro. Carpi was an !«»'■»; » 
century •, hut the Germans claim the 
produce in evidence several engravings y j 

ciple of Marlin Schoen, of date ! 49 ?‘ jjihe 
performing this was very ® mneb wlhe*^’ 

subject upon *"^,®,"‘*H.(benpiepare'l‘^ 

lists of his time usually did. Hcti P P liobts,*®'* 
of wood upon which lie cut out pjcaos* 

then impressed it upon the P"" V.L pjece.cirtP*' 
faint tint was added to all the res 
ing only in those parts where the g®;„eD8 extant «« 
predominate, which appear on ‘ngs for^ 

be coloured with white paint. „*nted 

snecies of enffravlng were made on i witb 



species of engraving 
pen, and the lights were drawn upon 

white paint. ^ Wween 

But there is a material dificreoc ji,. 

scuro of the old Gernaan masters a 
lians. Mair and Cranach engraved 



1 Iberia 



I 



Digitized by 



Google 




' [(’ 












■cat 

rrsii. 

t'l’j 

f m 
.'i:^ r 



nLu 

s' :r:? 
c*n* 
'.T 
t;:is 
iL' 
ia 
ilSi 

r.m 

."<n2 

10 



L?) 

V- 



fi!^ 



,11 

:i‘‘ 

Ai 

:C 

ftJ 

0 
\*' 

Hf 

1,1 

* 

!( 

1 

1 

i 

I 



woo [ 737 1 WOO 



deep shadows upon copper. The imprcssioo taken in 
-/ this state was tinted over by means of a single block of 
wood, with those parts hollowed out which were de- 
signed to be left white upon the print. On the con- 
trary, the mode of engraving hy Hugo da Carpi was, 
to cut the outline on one block of wood, the dark sha- 
dows upon a second, and the light shadows, or half- 
tint, upon a third, llie first being impressed upon the 
paper, the outlines only appeared : this block being 
taken away, the second was put in its place, and being 
also impressed on the paper, the dark shadows were 
added to the outlines ) and the third block being put 
in the same place upon the removal of the second, and 
also impressed upon the paper, made the dim tints, 
when the print was completed. In some instances, the 
number of blocks was increased^ but the operation was 
still the same, the print receiving an impression from 
every block. 

In 1 698, John Baptist Michael Bapillon practised en- 
graving on wood with much success, particularly in or- 
namental foliage and flowers, shells, &c. In the opi- 
nion, however, of some of the most eminent artists, bis 
performances are stiff and cramped. From that period 
the art of engraving on wood gradually degenerated, 
•and may be said to have been wholly lost, when it was 
lately re-invented by Mr Bewick of Newcastle. This 
eminent artist was apprentice to Mr Bielby, a respec- 
table engraver on metal. Mr Bielby, who was accus- 
tomed to employ his apprentices in engraving on wood, 
was much gratified with the performance of Thomas 
Bewick, and therefore advised him to prosecute engra- 
ving in that line. The advice was followed j and young 
Bewick inventing tools, even making them with his 
own hands, and sawing the wood on which he was to 
work into the requisite thickness, proceeded to improve 
upon his own discoveries, without assistance or instruc- 
tion of a^ kind. When his apprenticeship expired, he 
went to London, where the obscure wood engravers of 
the time wished to avail themselves of his abilities, while 
they were determined to give him no insight into their 
mrU During his apprenticeship, he received from the 
Bociety for the Encouragement of Arts, &c. a premium 
of considerable value for the best engraving on wood. 
The cot which obtained the premium was one of a series 
for an edition of Gay's Fables. Having remained some 
years in London, he returned to Newcastle, and entered 
into copartnership with his old master ; and established 
bis reputation as an artist by the publication of his ad- 
mirable Histoiy of Quadrupeds. This was followed by 
bis History of Birds, in 2 vols. The greater part of the 
-volume on Quadrupeds, and the whole of the first volume 
of the work on Birds, was composed by Mr Bielby. 

John Bewick, brother to Thomas, learned the art of 
bim, and practised it for several years in London with 
great applause. His abilities, however, though respec- 
table, were not, by the best judges, deemed so brilliant 
as bis brother's j and owing to bad health, and the na- 
ture of his connection with the booksellers and others, 
be seems not to have advanced the art beyond the stage 
at which he received it. He died, some years ago, at 
Newcastle. 

Mr Nesbit, who executed the admirable cuts from 
designs by Thoruton, for an edition of Hudibras, as 
well as the cuts for options of Shakespeare and Thom- 
son's Seasons, and Mr Anderson, whose beautiful cuts 
VoL. XX. Part IL f 



adorn the poem entitled Grove Hill^ have been the most 
successful of Thomas Bewick's pupils, who have appear- 
ed before the public as artists. It appears, that the me- 
thod practised by the ancient engravers on wood, whose 
works are still admired, must have been different from 
that of Bewick and his pupils. What that method was 
seems to be altogether unknown. Papillon, who writes 
the best history extant of the art, guesses indeed in what 
manner the old engravers proceeded, so as to give to 
their works the spirit and fteedom for which they are 
famed ; but that his guesses are erroneous seems evident 
from the stiffness of his own works. The principal cha- 
racteristic in the mechanical department of the produc- 
tions of the ancient masters is the crossing of the black 
lines, which Papillon has attempted with the greatest 
awkwardness, though it seems to have been accomplish- 
ed by them with so much ease, that they introduced it 
at random, even where it could add nothing to the 
beauty of the piece. lu Bewick's method of working, 
this cross hatching is so difficult and unnatural, that it 
may be considered as impracticable. Mr Nesbit has in- 
deed introduced something of it into two or three of his 
pieces \ but so great was the labour, and so little the 
advantage of this improvement, if such it can be called, 
that probably it will not be attempted again. 

The engravers of Bewick's school work on the end 
of the wo^, which is cut across the trunk of the tree, 
in pieces of the proper thickness. As wood cuts are 
generally employed in the printer^s press amidst a form 
of types, this thickness must be regulated by the height 
of the types with which they are to be used. The tools 
employed are nearly the same with those used in copper- 
plate engraving, being only a little more deep, or lo- 
zenge, as engravers call it. They must have points of 
various degrees of fineness for the different purposes to 
which they are applied, some of them being so much 
rounded off at the bottom as to approach to the nature 
of a goodge, whilst others are in fact little chissels of 
various sizes. These chissels and goodges, to which 
every artist gives the shape which he deems most con- 
venient, are held in the hand in a manner somewhat 
different from the tool of the engraver on copper, it be- 
ing necessary to have the power of lifting the chips up- 
wards with ease. To attempt a description of this in 
writing would be in vain } but it is easily acquired, we 
are told, by practice. 

The pupils of the school of Bewick consider it as 
quite improper to speak of his invention as a revival of 
the ancient art. Some eld prints, it is true, have the 
appearance of being executed in the same way with bis; 
but others have certainly been done by a method very 
different. It is therefore not fair to appreciate the pre- 
sent art by what has been done, but by what may be 
done ; and that remains yet to be shewn. The art is 
in its infancy; and those who are disposed to com- 
pare it with the art of engraving on copper, ought to 
look back to the period when copperplate engraving 
was of as recent invention as Bewick's method of en- 
graving on wood. Marc Antonio, who engraved un- 
der the direction of the great painter Raphael, thought 
it no mean proof of bis proficiency in his art, that he 
was able to imitate on copperplates the wood-cuts of 
Albert Durer ; and Papillon is highly indignant that 
there should have been persons so very blind as to mis- 
take the copies for the originals. If copper has its ad- 
5 A vantages 
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matter, the more it obtains the properly of illoniMk 
There is, he thinks, a very g„.t diference be„i 
this natural and the artiHcial phosphorus. MrHoai. 
boldt concludes, from his experiments, that (he illuii. 
nation of rotten wood takes place only when it gets iiHi 
contact With oxygen j and when it has lost the pi»erty 
ot emitting light in irrespirable gases, it recoren it 
again by exposing it to oxygen gas. Dr Gartner, boi- 
ever, is of opinion, that, according to his experimoiti, 
a certain degree of humidity is always requisite, anil tt 
thinks that oxygen gas is not quite neccssarythouglitlii 
illumination be increased by it. This phfDomtDci!, 
however, being so very different from all known p- 
wssef of combustion, where light is disengaged, Dr 
Gartner asks, whether it be not more agreeing with tie 
animal process of respiration, than with a Iroecooibiistioa, 
or whether the illumination of the wood be prodoed 
by phosphorus and carbooe in a proportion hitherto ni- 
known. Dr Gtirlner is, on tlie whole, inclined to 
think, that it is at present impossible to give a salisfat* 
tory explanation of all the phenomena thatoccnrintliii 
process, Beckmann has made numerous experimentsa 
the illumination of rotten wood, in different gases aod 
fluids, in order to throw some light on the ideas of lbs 
above naturalists. The results of these experiments dik 
fer in some points from what the experiments of iboit 
gentlemen have shewn, which, however, Beckman# 
ascribes to the nature of rotten wood, as a substan® 
that is not always of the same kind, and hasuotalwap 
an equal degree of putrefaction and humidity. It seew 
also to differ materially from the artificial phospborttii 
the following particulars, i. It shines in oxygen g«*l 
a very low temperature. 2. It emits light in all irrfr 
spirable gases, at least for a short time. 3. In moriatit 
acid gas its light is suddenly extinguished. 4. BsbliW 
in a less degree in air rarefied by the air-pump, j- 
cording to Mr Corradori, it even shines in the torricfr 
Jian vacuum. Its illumination is extinguished inoij^ 
gen gas, as well as in other kinds ol gases, when tbcf 
are heated, y. By its illumination in oxygen ga-S cil- 
bonic acid gas is produced. 8. One may suffer therottei 
L_ r.L-j 1 itn^ after •R' 
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JTooD-Pecker, Sec Picus, OrntthologIt Indtx, 
WOODMOTE. See Forest Courts, 

WOODSTOCK, a town of Oxfordshire, in England, 
> pleasantly seated on a rising ground, and on a rivulet ; a 
well compacted borough-town, and sends two members 
to parliament ; but is chiefly noted for Blenheim-house, 
a fine palace, built in memory of the victory obtained 
by the duke of Marlborough over the French and Bava- 
rians in August 1704. It was erected at the public 
expence, and is one of the noblest seats in Europe. One 
of the passages to it is over a bridge with one arch, 190 
feet in diameter, resembling' the Rialto at Venice. The 
gardens take up 100 acres of ground ; and the offices, 
trhich are very grand, have room enough to accommo- 
date 300 people. The apartments of the palace are 
magnificently furnished ; and the staircases, statues, 
paintings, and tapestry. Surprisingly fine. The town is 
about half a mile from the palace, having several good 
inns ; and a manufacture of steel chains for watches, and 
excellent gloves. A steel chain has been made at this 
place which sold for 170I. — The population in 1811 
Was T419 persons. It is eight miles north of Oxford, 
and 60 west-north-west of London. W. Long. i. 30. 
N. Lat. 51. 52. 

WOODWARD, Dr John, was born in 1665, and 
educated at a country school, where he learned the La- 
tin and Greek languages, and was afterwards sent to 
London, where be is said to have been put apprentice to 
a linen-draper. He was not long in that station, till he 
became acquainted with Dr Peter Barwick, an eminent 
physician, who took him under his tuition and into bis 
family. Here he prosecuted with great vigour and suc- 
cess the stud^ of philosophy, anatomy, and physic. In 
1692, Dr Stillingfleet quitting the place of professor of 
physic in Gresham college, our author was chosen to 
succeed him, and the year following was elected F. R. S. 
In 1695 he obtained the degree of M. D. by patent 
from Archbishop Tennison ; and the same year he pub- 
lished his Essay towards a Natural History of the Earth. 
He afterwards wrote many other pieces, which have 
been well received by the learned world. He founded 
a lecture in the university of Cambridge, to be read 
there upon his Essay, &c. and handsomely endowed it. 
He died in 1728. 

WOOF, among manufacturers, the threads which the 
weavers shoot across with an instrumeUt called the shut- 
tle, See Cloth. 

WOOKEY or Okey Hole^ a remarkable cavern two 
miles from the city of Wells in Somersetshire ^ for an 
account of which, see the article Grotto. 

WOOL, the covering of sheep. See Oviii and 
Sheep. 

Wool resembles hair in a great many particulars 5 but 
besides its fineness, which constitutes an obvious differ- 
ence, there are other particulars which may serve also to 
distinguish them from one another. Wool, like the hair 
of horses, cattle, and most other animals, completes its 
growth in a year, and then falls off as hair does, and is 
sutCceifcd by a fresh crop. It difiers from hair, however, 
hi the uniforrtiity of its growth, and the regularity of its 
siffedding. Every filament of wool seems to keep exact 
pace With another in the same part of the body of the 
animal 5 the whole ctop springs up at once ; the whole 
advances uniformly together ; the whole loosens from the 
dkin nearly at the same period, and thus falls off, if not 



pi*eviously shorn, leaving the hnimal covered with a short Woo!. 
Coat of young wool, which in its tom undergoes the same 
regular mutations. 

Hairs are commonly of the same thickness in every 
part 5 but wool constantly varies in thickness in differ- 
ent parts, being generally thicker at the points than at 
the roots. That part of the fleece of sheep which groWs 
during the winter is finer than what grows in summer. 

This was first observed by Dr Anderson, the editor of 
the Bee, and published in his Observations on the Meafie 
of exciting a Spirit of National Industry. 

While the wool remains in the state it was first ahoPh 
off the sheep’s back, and not sorted into its different 
kinds, it is called fleece. Each fleece consists of wool 
of divers qualities and degrees of fineness, which the 
dealers therein take care to separate. The French and 
English usually separate each fleece into three sorts, viz. 

1. Mother- wool, which is that of the back and neck. 

2. The wool of the tails and legs. 3. That of the 
breast and under the belly. The Spaniards make the 
like division into three sorts, which they call prime^ se- 
cond, and third ; and for the greater ease, mark each 
bale or pack with a capital letter, denoting the sort. 

If the triage or separation be well made, in 15 bales 
there will be 12 marked R, that is, refine, or prime ; 
two marked F, for fine, or second 5 and one S, for 
thirds. 

The wools most esteemed are the English, chiefly 
those about Leominster, Cotswold, and the isleof Wight} 
the Spanish, principally those about Segovia } and the 
French, about Berry : which last are said to have tbii 
peculiar property, that they will knot or bind with any 
other sort } whereas the rest will only knot with their 
own kind. 

Among the ancients, the wools of Attica, Megara, 
Laodicea, Apulia, and especially those of Tarentum, 

Parma, and Altino, were most valued. Varro assures 
ns, that the people there used to clothe their sheep with 
skins, to secure the wool from being damaged. 

Of late a great deal of attention has been paid to wool 
in this country, as well as several others. Several very 
spirited attempts have been made to improve it, by in- 
troducing superior breeds of sheep, and better methods 
of managing them. For this purpose has been formed 
the 

British JFool Society, an association formed for the 
purpose of obtaining the best breeds of fine-woolled 
sheep, with a view of ascertaining, by actual experi- 
ments, how far each species or variety is calculated for 
the climate of Great Britain } the qualities of their wool 
respectively *, the uses to which each kind of wool could 
be most proBtably employed in different manufactures ; 
and the comparative value of each species of sheep, so 
far as the same cah be determined. 

Attention had fbr some time bedri paid by the High- 
land Society to a famous breed of fine-woolled sheep in 
Shetland } but it occurred to Sir John Sinclair of (Jlb- 
ster, baronet, and to Dr James Anderson, well known 
as the author of many useful publications, that the im- 
provement of British wool was a matter of too much 
importance to be entrusted to a society which is obliged 
to devote its attention to such a variety of objects as 
the general improvement of the Highlands of Scotland. 

The latter of these gentlemen, therefore, in an Appen- 
dix to the Report of the Committee of the Highland 
5 A 2 Society 



Digitized by kjOOQle 




Wool. 



— r waot junior ol LechoriLii 

conjunction with Mr Sibb.Id, merchant at iJiiTJ! 
sentcd them an Apulian ram and ewej tberanunid 
m safety, but the ewe unfortunately died on the 
Mr Baron Seton of Preston, in Linliihgowhire, int 
them a ram and two ewes of a Spaniib breed, M 
had been for some time kept in Sweden liomixed vitl 
any other. They purchased looewesofasnallbd 
existing in the parish of Leucharsin Fife, much r«a- 
bling the Shetland. 'I’be Right Honourable Willia 
Conynghame of Ireland sent them ii Spanish nns, 
seven Spanish ewes, 15 three-fonrlh breed and 16 ok- 
half breed Spanish and Irish ewes. Lord Sheffield lat 
them eight rams and 18 ewes) and bis majestjoiik 
them a present of two rams. 

Thus, in the course of one year, the society icqoird 
by donation or purchase about 800 sheep of differei^ 
sorts and ages, and many of them from foreign tm- 
tries : about 500 of these were distributed over diffiwt 
parts ef ScotJand, the greater number of which me 
sold to gentlemen anxious to promote the view of tk 
society, and well qualified to make experiments on tk 
different breeds which they bad obtained. The grest- 
est part of the remainder were taken by different 
tlemen, who kept them for the society, and accordisj 
to their directions, without any expence. 

It is impossible to produce an instance of si nod 



JLn me year 1792, Messrs itedneaaiJiamg.auiu-j^ 
shall were sent by the society, to make a suney of |k 
state of sheep-farming through some of the pnncip 
counties of England 5 the result of which was also pok 
lished by the society, and contains more information on 
the subject of the different breeds of England lhantf/ 
work hitherto published 5 and in 1794, MrJohii^jS' 
It on a tour through the soothem ( 1151 ^ 
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been rt;fem,l, wrote circular letters, recommending the 
pun. Ibe consequence ot which was, that on the aist 
of January 179,, several nohlemen and gentlemen of 
the highest respectability met in Edinburgh, and con- 
smuted themse ves into a So<Uly/or the Improvement 
of BnUeh V ool. Of this society Sir John Sinclair was 
elected president } after which, in an excellent speech, 
he pointed out to the members the objects of the insti- 
tutiou, the means by which those objects could be at- 
tained, and the advantages which would resuU from 
heir united labours. This address was afterwards print- 
ed by order of the society. 

The particular breeds of sheep to which the society 

sheep for the hilly 

paits of Scotland ; sheep for the plains, or the Lowland 
breed ; and sheep for the islands. They were to try 

at’i^!n‘rh"j*i“ “ fro™ foreign countries, di- 

sti^uisbed by any particular property. 

view J P"”oip*' objects which the members bad in 
;yew, during the hrst year of their association, were, i. 

Great 

deorel “» “oerUin the 

bSLoht ^rfoet'on to which sheep bad already been 

country, distlnyuia^ed'rnr »i' ®rery It is impossible to produce an instance of » wd 

wool, smeimenf of the different j “"** •'•''■"g secomplished by a society of printe Ui- 

order to ascertain linw r ti . reeds it pressed, in viduals in so short a time. Nor was this all; the not 
ed breed from it and th‘e*^n * “i*' J®*® Mr Andrew Kerr, a very Intelligent sheep-iinB 

could thrive in Scotland, a To di«** ®onntty, on the borders of Eogland, was sent, at the expoad 

possible all these r . much as the society, to examine the state of sbeep-farDungalcag 

the wUe ‘‘“"'“‘i'. »»®® ‘he east cLt of Scotland and the interior |«t.otll. 

found to take charop P.*^°P®’’ P*re®ns could be Highlands. His tour was printed hy order of tliei» 

mente on ‘7 '*P*"- ®i®ty. «od contains the first intimation oftheprf 

could do, tospread inform^on, llnd to «“teTs'S landf 

the Mn™y™''*”“‘ “^*'’®®P ““d wool in every part of In the year 1 79 J, Messrs Redhead, Loing,oml^ 

^S^ Jol... Sinclair had pi^vionsly collected a flock 
consistmg of sheep of the Spanish, rferefordshire^Sowt’ 

ff rmiv^r? ’ »“<* Shetland breeds, and 

f a mixed breed from these different sheep. This flock 
amounted to no rams, ewes, and lambs M d'Aukpn 

ton, in conseouencH nf « j * v .* “ f^^oen- wur». ouoerro puoiisnea ; ana lu i /yqt **"-'7. .,. 

Sinclair, sent over to thp » P®”<^ence with Sir John smyth was sent on a tour through the sootliem <iis^ 
ewes, of real Spanish breed which h*H k*”* Scotland, which completed the circoit of olinoit 

entrusted to his CM? whole kingdom. . . Ui 

after encountering a numhpr nf i * J^™nce : these, Thus a few private individuals, unaided by tbepu 
ing stopped and threatened tn k** after be- purse, had boldness enough to undertake 

stomhouse of Brighthelmstone fnr “^S**^®**®** the comparative value of the different 

arrived safe at L^th Lord Sbeffl country, and to introduce some of tb 

sent to the sociely and^fi^' the same time, celebrated brt^eds of other countries, and sneced^ 

flown and Spanish breeds Mr ®®“th- the spirited attempt. It is impossible in this p 

Shropshire, presented them wifk fk* Kilsall, in state more minutely the various other transac 0 

reckoned by many the best bm A rams, the society 5 to enter into any detail of the P"® 

ciety at the same time ordered ^1 co° ®®- given by this respectable institution for 

breed, and two ewes of the Lon» ®^ **^® celebrated Shetland breed j or to P 

koned the best in Wales to puntain breed, rec- bow, as if it were by magic, in a country w ® ^ 

They purchased 57 rams* and »ion^g with them, manufacture of wool was little ,Jin 

breed, reckoned the beTt in ScortLT? Cheviot factored of that material we« made, ^ 

of the country. Lord Daer sent vKp ^be billy parts some cases surpassing, the most 

excellent breed, which existed at TIT™ k ° ewes of an other countries. A war having unfortuDa ey 
way. The late earl of Oxford sent * it became impossible to pay the same g^en 

** sent them in a present carry on with the same success, novel entefpr««e*ri^ 
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old establishments often fall a sacrifice amidst the hor- 
rors of war. The utmost that the British Wool Socie- 
ty could expect to do, was to preserve the institution in 
'such a state, that when peace shall be happily restored 
it may revive with double energy and spirit. 

It is a curious fact that the Romans, during their re- 
sidence in Britain, established a manufactory of woollen 
cloth at Winchester, which was so extensive as to sup- 
ply their army; and there is reason to believe that the 
trade which they introduced into Britain, was not ne- 
glected by the native inhabitants, for the first 5^0 
years of the Christian era. The long Spanish wool was 
imported into this country so early as the 1 2th century, 
and we find that since the days of Edward III. British 
fleeces were admirably adapted to the kind of cloth 
which was in greatest request, though now they are ge- 
nerally unequal to the production of that which i$ 
sought after. 

WooL-CQmhing^ a well known operation, which, 
when performed by the band, is laborious, tedious, and 
expensive. The expence of it through all England has 
been calculated at no less a sum than 8oo,oool. and 
to lessen this expence, the Rev. Edmund Cartwright of 
Doncaster in Yorkshire bethought himself, some years 
ago, of carding wool by machinery. After repeated 
attempts and improvements, for which be took out 
three patents, he found that wool can be combed in per- 
fection by machinery, of which he gives the following, 
description. 

Fig. I. is the crank lasher. A is a tube through 
which the material, being formed into a sliver, and 
slightly twisted, is drawn forward by the delivering 
rollers; B, a wheel fast upon the cross bar of the 
crank ; C, a wheel, on the opposite end of whose axis 
IS a pinion working in a wheel upon the axis of one of 
the delivering rollers. 

Note. When two or more slivers are required, the 
cans or baskets, in which they are contained, are placed 
upon a table under the lasher (as represented at D), 
which, by having a slow motion, twists them together 
as they go up. 

Fig. 2. is the circular clearing comb, for giving work 
in the head, carried in a frame by two cranks. Fig. 3. 
the comb-table, having the teeth pointing towards the 
centre, moved by cogs upon the rim, and carried round 
upon trucks like the head of a windmill, a, b. The 
drawing rollers, c, </, Callendar, or conducting rollers; 

Note, Underneath the table is another pair of rollers, 
for drawing out the backings. 

In the above specification, we have omitted the frame 
in which the machine stands, the wheels, shafts, &c» 
Had these been introduced, the drawing would have 
been crowded and confused ; besides, as matters of in- 
formation, they would have been unnecessary, every me- 
chanic, when he knows the principles of a machine, be- 
ing competent to apply the movements to it. 

The wool, if for particularly uice work, goes through 
three operations, otherwise two are sufficient : the first 
operation opens the wool, and makes it connect to- 
gether into a rough sliver, but does not clear it. The 
clearing is performed by the second, and, if necessary, a 
third operation. A set of machinery, consisting of three 
machines, will require the attendance of an overlooker 
and ten children, and will comb a pack, or 2401b. in 
twelve hours. As neither fire nor oil is necessary for 



machine-combing, the saving of those articles, even the Wo«l- 
fire alone, will, in general, pay the wages of the over- combing 
looker and children; so thgt the actual saving to the 
manufacturer is the whole of what the combing costs, . 
by the old imperfect mode of hand-combing. Machine- 
combed wool is better, especially for machine-spinning,' 
by at least 1 2 per cent, being all equally mixed, and the 
slivers uniform, and of any required length. 

WOOLSTON, Thomas, .an English divine, was 
born at Northampton in 1669, and educated at Cam- 
bridge. His first appearance in the learned world was 
in 1705, in a work entitled. The Old Apology for the 
Truth of the Christian Religion, against the Jews and' 
Gentiles, revived. He afterwards wrote many pieces : 
but what made the most noise, were bis six Discourses 
on the Miracles of Christ ; which occasioned a great 
number of books and pamphlets upon the subject, and 
raised a prosecution against him. At his trial in Guild- 
hall, before the lord chief justice Raymond, he spoke 
several times himself ; and urged, that ** he thought it 
very bard that he should be tried by a set of men who,> 
though otherwise very learned and worthy persons, were 
no more judges of the subjects on which be wrote, than 
himself was a judge of the most crabbed points of the 
law.*' He was sentenced to a year's imprisonment, an 
to pay a fine of lool. He purchased the liberty of the 
rules of the King's bench, where he oontinued after the 
expiration of the year, being unable to pay the fine. 

The greatest obstruction to his deliverance from con- 
finement was, the obligation of giving security not to 
offend by any future writings, be being resolved to 
write again as freely as before. Whilst some supposed 
that this author wrote with the settled intention of sub- 
verting Christianity under the pretence of defending it, 
others believed him disordered in his mind ; and many 
circumstances concurred which gave countenance to 
this opinion. He died, January 27. 1732-3, after an 
illness of four days ; and, a few minutes before his 
death, uttered these words : ** This is a struggle which 
all meii> must go through, and which I bear not only 
patiently, but with willingness." His body was interred 
in St George's eburch-yard, Southwark. 

WOOLWICH, a town in Kent, with a market on 
Fridays. It is seated on tlie river Thames, and of great 
note for its fine docks and yards, where men of war are 
built ; as also for its vast magazines of great guns, mor- 
tars, bombs, cannon-balls, powder, and other warlike 
stores. It has likewise an academy, where young offi- 
cers are instructed in the military art ; the population 
in 1801 exceeded 9000. It is nine miles east of Lon- 
don. £. Long. o. 10. N. Lat. 51. 30. 

WORCESTER, in Latin Wigotmia, the capital of a 
county of England of the same name, stands on the 
river Severn, but so low that it can hardly be seen till 
one is close upon it. It is supposed to be the Brauo- 
nium of Antoninus, the Branogenium of Ptolemy, and 
to have been built by the Romans to awe the Britons 
on the other side of the Severn. It was made an epis- 
copal see about the (year 680 by Sexulphus bishop of 
the Mercians ; hut the present cathedral was begun by 
Wulston in the year 1084. The town hath been seve- 
ral times burnt down; first, in JO41, by Hardicanute, 
who also massacred the citizens ; secondly, not long af- 
ter William Rufus's time; and a third time, when King 
Stephen besieged and took it. Here| ia latter times, 

was 
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Worcester, was fought that battle, in which Cimries II. with his 



' Scots army, was defeated by Cromwell. In a garden 
near the south gate of the city, where the action was 
hottest, the bones of the slain are often dug up. It 
had formerly strong walls and a castle j but these have 
been demolished long ago. It is now a large city, the 
streets broad and wtll paved, and some of them 
very regular and well built, particularly Foregate- 
^reet 5 so that in general it is a very agreeable place. 
The cathedral is a stately edifice, and among other mo- 
numents in it are those of King John, of Arthur, elder 
brother to Henry VIII. and of the countess of Salis- 
bury, who gave occasion to the institution of the order 
of the Garter. There are seven or eight hospitals in 
and about the city 5 of which that built and endowed 
by Ro^rt Berkley of Spetchley, Esq. is a very noble 
one. There is a school founded by Henry VlII. three 
other schools, and six charity-sohools. The churches, 
St Nicholas and All-Saints, have been lately rebuilt 
and are handsome edifices. The city carrie.s en a great 
trade i for which it is chiefly indebted to its situation 
Upon the Severn. The population in 1801 was estimated 
nt 11,000, a large proportion of which is employed in the 
manufacture of broad cloth and gloves. The Welch in- 
habit a part of it, and speak their own language. Its 
market is well supplied with provisions and cattle, and 
Its quay is much frequented by ships. By a charter from 
James 1. it iS governed by a mayor, six afdermen who 
are justices of the peace, and chosen out of 24 capital 
Wizens j a sheriflF, the city being a county of itself: a 
eommori council consisting of 48 other citizens, out of 
WlHCh two chamberlains are yearly chosen 5 a recorder, 
town^clerk, two coroners, a sword-bearer, 13 constables 
and four serjeants at mace. Of the bishops of this see. 
t^e have it is said, one pope, four saints, seven 

ford high chancellors, n archbishops, t^vo lord treasu- 
one chancellor to the queen, one lord president of 

l^es title of earl and marquis to the duke of Beaufort. 
W Long. I. 55. N. Lat. 52. 10. 

Worcester Somerset, M<irquis of, was a 

distinguished political character in the time of Charles I, 
by whom he was created earl of Glamorgan, while heir 

ZriT Worcester. This’ no bleman 

flourished chiefly m die reign of Charles I. and seems to 

on whose account it is said that 
he and his father wasted an immense sum. Of this the 
king was so sensible, that he granted to the earl a most 
extraordinary patent, the chief powers of which were 

With nominatron of his officers j to enable him to raise 
money by selling his majesty’s ivoods, wardships cos- 
Irfi 5 to create by blank pa’tents 
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“A century of the names and stantllnpofsitll. 
ventione as at present I can call to mM to lanwi 
and perfected, which (my former notes beino log)] 
have, at the instance of a powerful friend, eodeitumi 
now in the year 1655, to set these do«h in (mkint 
as may sufticiently instruct me to pot aoj otlki, 
practice,” ' 

Some of the inventions referred to in this wirkm 
the following. A ship-destroying engine, a coiclnt» 

ping engine, a balance water- work, a bucket foootiia, 
^n ebbing and flowing castle clock, a tinder-box pistol, 
a pocket ladder, a most admirable way to raise weiglits, 
a stupendous water- work. For th» last coulrivaMetk 
marquis procured an act of parliament in 1663, for 
the sole benefit arising from it, one-tenthofitbeiagip. 
propriated to Charles II. and his successors. 

In a manuscript addition to a copy of tbeCentoryof 
Inventions, the stupendous or water-commandingengioi 
is described as boundless for height or quantity, 
ing no exteriial, or even additional help or force tobt 
set or continued in motion, but what intrinsically inf- 
forded from its own operation, nor yet the twentietl 
part thereof, and the engine consisteth of the followbg 
particulars, i , A perfect counterpoise for what qaai 
ty soever of water. 2. A perfect countenail, fontlal 
height soever it is to be brought unto. 3. A primi» 
mobile, commanding both height and quantity, wgoli^ 
tor- wise. 4. A vicegerent or countervail, supplyingtla 

place, and performing the full force of mao, viol, 
beast, or mill. 5. A helm or stem, with bit aud reins, 
whereivith any child may guide, order, and coDtroal 
the whole operation. 6. A particular magazine for 
water, according to the intended quantity or height nf 
water, y. A place for the original fonotaid, or ern 
river to run into, and naturally of its own accord ificor* 
porate itself with the rising water and at the very ^ 
tom of the same aqueduct, though never so big or high- 
Various and very opposite opinions have been helil 
with regard to the title of tliis nobleman to beconsidef* 
ed as a mechanical genius. Lord Orford has proDow- 
ced his work an amazing piece of folly j and Mr Homi, 
speaking of his political conduct, says, “Tbattbekiog 
judged aright of this nobleman’s character, appeal* 
from his Century of Arts, or Scantling of inventi(ffl5| 
which is a ridiculous compound of lies, 
impossibilities, and shows what might be expected !^ 
such a man.” Hist, of England, It mav be liuny 
presumed from the quotations now made, neitiiff 
Lord Orford nor Mr Hume was qu.tlified to judge 
the marquis’s work, otherwise a more temperate or a 
more modified opinion would have been given. J 
otliers, the author of the inventions has been rCg 
ed as one of the greatest mechanical geniuses, an ' 
to be considered as the inventor of the steam-e^^j 
which he denominates a stupendous water-work, 
seems to be no reason to suppose that auy 
was erected by the marquis himself j but it ‘f 
Captain Savary, after reading the 
tried many experiments upon the P®wcr and 0 

steam, and at last fell upon a method of applying' ^ 

raise water j and having bought up and desW 
the marquis’s books that could bs got, clai 
honour of the invention to himself, and obtaine 
tent for it. yiu 
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^rceiter The marquis of Worcester is sometimes confounded 
'■ H with John Tiptoft, earl of Worcester, a very accomplish- 
c ford. literary character, who lived in the limes of Henry 
' VI. and Edward IV. Being attached to Edward, he 
absconded during the short restoration of Henry, and 
being taken concealed in a tree in Waybridge forest in 
Huntingdonshire, he was brought to London, accused 
of cruelty in his administration of Ireland, and con- 
ft dcmned and beheaded at the Tower in the year 1470. 
it This nobleman translated Cicero de Amicitia, some 
» parts of Caesar’s Commentaries, and was the author of 
several other works. 

ij WORCESTERSHIKE, a county of England, 

t hounded by Warwickshire on the east, by Gloucester- 

t: shire on the south, by the counties of Hereford and Sa- 

3 lop on the went, and on the north by Stafloiiishire. Ac- 

11 cording to Templeman, it is 36 miles in length, 28 in 

a breadth, and about 130 in circumference, within which 
5 it contains seven hundreds, and a part of two others, 

1 1 market towns, of which three are horoughs, one 
, city, namely Worcester^ 152 parishes, about 540,000 

acres, and in 1811, 160,546 inhabitants, 
j. This being an inland county, well cultivated, and 

j. free from lakes, marslics, or stagnant waters, the air is 

j. very sweet and wholesome all over it. The soil in ge- 

neral is very rich, producing corn, fruit, especially pears, 
^ of which they make a great deal of perry j hops and 

^ pasture. Tlie bills are covered with sheep, and the 

meadows with cattle. Hence they have wool, cloth, 
stuffs, butter, and cheese in abundance* They are also 
well supplied with fuel, eitlier wood or coal, and salt 
from their brine pits and salt springs. Of the last they 
have not only enough for themselves, but export large 
quantities by the Severn j which noble river, to tho 
great convenience and emolument of the inhabitants, 
runs from north to south through the very middle of the 
county, enriching the soil,, and yielding it plenty of hsli, 
and an easy expeditious conveyance of goods to aud 
from it. It is also watered by the Stour, Avon, Teme, 
&C. It sends nine members to parliament, viz. two 
for the county, two for the city of Worcester, two for 
Droltwich, two for Evesham, and one for Bewdley j.and 
lies in the diocese of Worcester, and Oxford circuU. 
See Worcestershire, Supplement. 

WORD, in language, an articulate sound designed 
to fepresent some idea or notion. See Grammar and 
Language. See also Logic, Pact I. chap. i. 

Word, or JT atch-ivordf in military affair-s, is some 
peculiar word or sentence, by which the sf Idlers know 
and distinguish one another in tlie night, &c. and by 
which spies and designing persons are discovered. It is 
used also to prevent surprises. The word is given out 
in an army every night to the lieutenant or major-ge- 
neral of the day, who gives it to the majors of the 
brigades, and they to the adjutants ; who give it first 
to the field-officers, and afterwards to a serjeant of 
each company, who carry it to the subalierns. In. 
garrisons it is given after the gate is shut to the town- 
major, who gives it to the adjutants, and they to the 
Serjeants. 

Words of Command, Sec Exercise and Ma- 

KUAL. 

Signals by the Dnim^ made use of in exercising of 
the Army^ instead of the Word of Command^ viz. 



Signals by the drum. 


Operations, 


Word 


A short roily 


To caution. 


0 


A flam. 


To perform any distinct thing. 


Work- 

house. 


To arms. 


To form the line or battalion. ^ 


The march. 


To advance, except when in- 
tended for a salute. 




The quick march, 


To advance quick. 




The point of war. 


To march and charge. 




The retreat. 


To retreat. 




Drum ceasing, 


To halt. 




Two short rolls. 


To perform the flank firing. 




The dragoon march. 


To open the battalion. 




The grenadier march. 


To form the column. 




The troop, 


To double divisions. 




The long roll. 


To form the square. 




The grenadier march. 


To reduce the square to the et-- 
lumn. 




The preparative, 


To make ready and fire. 




The general. 


To cease firing. 




Two long rolls. 


To bring or lodge the colours. 





WORK, in the manege. To work a horse, is lo 
exercise him at pace, trot, or gallop, and ride him al 
the. manege. To work a horse upon volts, or liend and 
haunches in or between two heels, is to passage him, or 
make him go sideways upon parallel tines. 

2o WoRK^ in sea language, is to direct the more* 
ments of a ship, by adapting the sails to the force asi4 
direction of the wind. See Seamanship. 

WoRKf Carpenters^ Clock, Crown, Field, Firc^ Fret^ 
Grotesque, Horn, Mosaw, Sec the several articles, to- 
gether with Fortification and Pyrotechny. 

W ORK-Idouse, a place xvhere indigent, vagrant, ami 
idle people, are set to work, and supplied with food and 
clothing. 

Work-houses are of two kinds, or at least are em»* 
ployed for two different purposes. Some are used as pri- 
sons for vagrants or sturdy beggars, who are there coif- 
fined and compelled to labour for the benefit of the so- 
ciety which, maintains them ; whilst others, sometimes 
called poor-houses, Sive charitable asylums for such indi- 
gent persons as through age or infirmity are unable 
support themselves by their own labour. The former 
kind of work-house, when under proper managements 
may be made to serve the best of purposes *, of the latteri 
we are acquainted with none which entirely commands 
our approbation. 

To make confinement in a work-house operate to tba 
correction of vagrants and disorderly persons (and if it 
produce not this efiect it can hardly be considered at a 
beneficial institution), the prisoners should be shut up in 
separate cells, and compelled to labour fior their owa 
subsistence. A crew of thieves and vagabonds associat- 
ing with each other is a hell upon earth, in which every 
individual is hardened in his crimes by the countenance 
and conversation of his companions 5 and wretches who, 
when at liberty, choose to beg or steal rather than to 
earn a comfortable livelihood by honest industry, will 
submit to any punishment which a* humane overseer can 
inflict rather tlian work for the benefit of others. No 
punishment indeed will compel a vagrant to labour. Ha 
may assume the appearance of it, but he will make no 
progress j and the pretext of sickness or weakness is ever 
at hand for an excuse; Henoe* it is. that thieves and 
A strumpeta 
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ftnmpeU are too often disnused from work-honses 

' Kkt rte'z,:r 

bread an^dwaL^a” "“'h ®" »Ho«rance of 

-S- for The ir “-y h™ from .Wrfm/e 
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such u merited that favour; aud some.ftU.». . 
6f a 

Work-houses erected as charitable asylDBiappuM, 

ri1n’.“ T7 “““ “S'. 

tlic great motive which inclines people to tliw mode »f 
prov.d.B,| for the poor. There is eompanid,r|,ta, 
▼ey small number of mankind in any country soipd 
and infirm ^ not to be able to contribute, in 

to their subsistence bjr their own labour; indiii 

such houses it is »la«* L i.. 



veo; few pereons, if an^w ?ubsi,t;;c;T^^^^^^^^^ 

■' ■ • pinchri of hun«r^l “ " “’*"8'“ ‘'••‘Pro^rworkm kpv 

' by famine • J^/st • ““ P“Wic »l“ll l»« 

’ . 1 “ ■? ‘o <n charity but what the aaor ,w .W,l„..l. A 



’ “‘v* wnose aversio 

would not be conquered by the pinchings of hunirer and 

Wie certain prospect of perishing by famine • an/h t.?- <»r loem, so mat tbe public shall ban noHilqra 

be hojred that there are not many 1 Tully’ divested If £"* «'>•* 1^5 »" ‘““•''f 

every latent principle of virtue, as not to be k Procure for themselves. It is imagined likewise, ilut 

such solitude to a due sense of their former wick ^ collected at a common table, can be oalDtuD- 

Should one or two. however, be occasionallv *“ *‘^1“”'' '""*’5 

▼ery obdurate as to suffer themselves to nplh «olf ers are given for ao exsmple, who could not fc« 

ban work, their dealt, would p™v“. Lr„tarv T ‘'’®y "®‘ B-* 

to others, and their blood would be nn yp not parallel. “ Soldiers having tbe managcnjenl of 

heads; for we have the express command of St Pm 1 i • ® ^ 

“ it any will not work neither slim 1.1 k ^*tants of the poor-house are maintained by tbe pablit, 

No doubt it would be pr,rer\h. «me quantity of pr, Dvisions must be allotted toeack 

vagabonds coufined in a work-house sbonl/k* consequence is what might be expected: thebolk 

by the private admonitions of a nioua »n^ f erected of them reserve part of their victuals for purclia&iDgile 
clergyman ; but it is not every clerirvman »i spirits. It is vain to expect work from them: poor 

fied to discharge such a duty. If he I *■ ** ''^*‘ctches void of shame will never work seriously, where 

zeal not according to knowledire or if f profit accrues to the public, not to themselwa 

equal care studied human nature and >k 4 a Hunger is the only effectual means for compelling sicli 

h.s admonitions will persons to work ^ 

fane ridicule of his auditor, and harden^him k** therefore should be supported in their 

kedness, than to excite in bis breast such a " r houses; and to support them properly, the first 

^ns as shall “ bring forth fruits roeet fnr thing to be done is, to estimate what each can earn by 

ir the instruction of thieves and « ance. his own labour ; for as far only as that falls short of 

list Ka . vagrants of ail V mainten»nrA fkAM wnnm Avw Tn (VlUinD? 



To „~„de7Vhe‘ iScZVfT 
HlviduT 

it will not be "isteneTtTon'eM ofcred *" 

4 ‘S- oT.rri?." •«» - 



*ii» u*vu jauour ; lor as far only as mat laiis soon of 
maintenance, is there room for charity. In repairing 
^ose evils which society did not or could not preveol, 
it ought to be careful not to counteract tbe wise pnr* 
poses of nature, nor to do more than to give the po® 
a fair chance to work for themselves. Tbe present di- 

Stl*Afla rM.iof kn .L- -?-l. -_J tL.. nrgf]d(d 



a fair cbance to work for themselves. Ihe present oi- 
ocvcriiv as th.. «a..i 4 r. ^® **P*»eved, the sick and the aged provided 

of work-honses annA ^ ^*^® ®^^*<***^" instructed; and labour, 

probable from the effects of a similar extremely not alms, offered to those who have some ability to 

’ ntioned by Lord work, however small that ability may be. They mil 

^ . Ivaraes m bis be as indnstrinna OB viAcclkiA koroiiaA ibpv ffork fof 



— — r* uienCIOned bv Jnrd • • uutrever aina 

Sketches of the History of Man “A *»is be as industrious as possible, because they worK i« 

wretches were in Edinburffh confined of those themselves ; and a weekly sum of charity under their 

rection, on a daily allowance of thr^ ^ “ouse of cor- own management will torn to better account than in » 
part was embezzled by the servants nf of which poor-house under the direction of mercenaries, ^ot • 

iDg hunger did not reform their manner ‘»® «“ fermented liquors, unless 

^lately idle, they encouraged each othp perhaps as a medicine in sickness. Nor does such W 

jng impatiently for tbe hour of delivAmn P'^7 who can afford no better. 

wg the superintendant, with the consAnt makes no part of the maintenance of those who, in many 

atrates, removed them to a clean hnn«A . ** i • ^ parts of Scotland, live by the sweat of their brows; and 

™.®"®y», appointed for each a pound of instead of yet the person who should banish ale from a chan / 
;«th salt, water, and fire for Coking » ?* ^ work-houre, would be exclaimed against as hard-heart- 

from distress, they longed ?or com^^^^^ ^lieved now ed, aud even void of humanity. 

rnr^ orale ? Work rsnv k That such a mode of supporting the poor m e 

A ® y®® ^® ®®™® who offered to*s T* bouses is practicable, will hardly admit of a 

of thp” wheels, en^ging to pay them pute; for it has been actually put in practice >n the ciy 

furniaif twining the other half for ek ** pr»®® Hamburgh ever since the year ij88. At iha 1^ 

Iv a A f^^ti*^*"“®”®*rned about m'n ^ ™*‘^®r*als riod such revenues as bad till then been t 

to what th by ‘be several church- wardens, and those of wh^h 

fore tb! ®ne aftlr anotL**"** administration had been connected with tbe ^ 

tent unon** ®f ‘be first quarter they were all house, were united under one administration wit 

.'tent upon work. H was a branch of «ums as Were collected from private benevolence. ^ 

X ‘® «®‘ city was divided into sixty districts, containing ea^hj 
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. equal number of poor 3 and over these 180 overseers 
were appointed. Actual relief was the first object; but 
at the very moment that this provision was secured, 
measures were taken to prevent any man from receiving 
a shillihg which he could have been able to earn for him- 
self. By these methods, which our limits will not permit 
us to state, the overseers were able to make a calcula- 
tion tolerably exact of what each pauper wanted for 
bare subsistence, in addition to the fruits of his own la- 
bour. A flax-yarn-spinning manufacture was establish- 
ed, in which the yam is paid for, not by its weight, 
but by ite measure. The clean flax is sold to the poor at 
a low price, and a certain measure of yarn again bought 
from them at 30 per cent, above the usual price ;'"so 
that the ovei-seers are sure that all the yarn spun by the 
poor will be brought into their oflice. Every pauper 
brings with him a book in which the quantity delivered 
is carefully noted down, which furnishes the overseers 
with a continual average of the state of industry among 
their poor. 

As soon as this institution was established, the over- 
seers went through their districts, and asked, in all such 
mansions as could be supposed to harbour want, if the 
inhabitauts stood in need of support ? The question to 
^1 such poor as wished for relief, and were able to spin, 
was, Whether they did earn by their work is. 6d. a- 
week ? for experience had taught the inhabitants of 
Hamburgh, that many poor live upon that sum ; and 
they knew enough of their poor to suppose, that is. 6d. 
avowed earning was equal to something more. If the 
answer was aflirmative, the pauper stood not in need of 
weekly assistance.^ If it was negative, work was giveu 
him, which, by being paid 30 per cent, above its value, 
aflorded him is. 6d. a-week easily, if he was even an 
indifferent hand. The far more frequent cases were 
partial Inability by age, or weakness, or want of skill. 
For poor of the latt^ description a school was opened, 
and in three months ume the business was easily learnt. 
During that time, the pauper got first 2s. a-week, and 
every week afterward 2d. less, till in the twelfth week 
he got nothing at all but his earnings, and was dismis- 
•ed, with a wheel and a pound of flax gratis. 

The quantity of work which disabled poor were ci^ 
pable of doing in a week was easily and accurately as- 
certained by a week’s trial in the spinning-school. The 
result was produced weekly before appointed members 
of the committee, and the sum which the poor could 
earn was noted down in their small books. The over- 
•eer was directed to pay them weekly what their earn- 
ings fell short of IS. 6d. in every such week, when it 
appeared from their books that they had earned to the 
known extent of their abilities. From that moment ap- 
phcations became less frequent; and the committee had 
an infallible standard for distinguishing real want : for 
whenever the pauper, if in health (if not, be was pecu- 
liarly provided for), had not earned what be could, 
then he had either been lazy, or had found more lucra- 
tivq work ; in either case, he was not entitled to a re- 
lief for that week, whatever he might be for the fol- 
lowing. 

_ This mode of providing for the poor, which attracted 
the notice and obtained the euloglum of the minister 
and the British house of commons, has for six years 
been in Hamburgh attended with the happiest conse- 

“ rarely 



C 745 ] 



W O R 



to be seen, whilst those who sUnd in need of the chari- Work, 
table contributions of the rich, are much more comfort- house 
ably, as well as at much less expeuce, maintained at II 
home, with their children about them, than they could ''forming, 
be lu work-houses, under the management of mercenary ' ^ 

overseers. For a fuller account of this judicious insti- 
tutimi, we must refer our readers to Voght’s Account of 
the Management of the Poor in Hamburgh, since the 
year 1788, in a Letter to some Friends of the Poor in 
Great Britain. 

WORLD, the assemblage of parts which compose 
the globe of the earth. See Geography and Astro- 
nomy. 

WORM, in Gunnery, a screw of iron, to he fixed on 
the end of a rammer, to pull out the wad of a firelock 
carabine, or pistol, being the same with the wad-book’ 
only the one is more proper for small arms, and the 
other for cannon. 

Worm, in Chemistry, is a long winding pipe, pla- 
ced in a tub of water, to cool and condense the vapours 
in the distillation of spirits,. ^ 

Blind- W ORM, or SIow-JForm. See Anguis, Erpe- 
TOLOGY Index. 

Earih-w ORM. See Lumbricus, Helminthology 

Index. 

See Lamp YR us, Entomology Index. 

Silk Worm. See Silk, N° 5. 

■WORMS, Vermes. See Helminthology and 

CONCHOLOGY. 

Worms, in the human body. See Medicine, 

Worms, in horses. 7 c ■c' ^ 

Worms, in dogs, Farriery. 

W^ORMS for bait. Bee Fishing. 

Worms, an ancient and famous city of Germany 
with a bishop’s see, whose bishop was formerly a sove’ 
reip and prince of the empire. It is a free and impe- 
rial city, and the inhabitants are Protestants. It is fa- 
mous for a diet held here in 1521, at which Luther as- 
sisted in person, in memory of which the Protestants 
built a handsome church, where Luther is represented 
as appearing at the diet. It is noted for the excellent 
wine that grows in the neighbourhood, which they cali 
our Lady's milk. In the campaign of ^743. King Geo, 

Ji. took up his quarters in this city, and lodged at the 
bishop’s palace after the battle of Dettingen. Worms 
fell into the hands of the French in 1794, and was in- 
cluded in the department of Mont Tonnere. It conti- 
nued in their possession till 1814, when it was united 
to the territories of the duke of Hesse Darmstadt. It 
is seated on the western bank of the Rhine, 20 miles 
Muth-east of Mentz, and 32 south-west of Frankfort. 

E. Long. 8. 15. N. Lat. 49. 32. 

WORMING OF Dogs. All dogs have certain 
strings under their tongues, by most called a worm ; 
this must be taken out when they are about two months ' 
old, with the help of a sharp knife to slit it, and a shoe- 
maker s awl to raise it up ; you must be careful to takfc 
all out, or else your pains is to little purpose ; for till 
then he will be hardly ever fat and right, in regard the 
worm or string will grow foul and troublesome, and 
hinder his rest and eating. This cruel operation is ge- 
nerally recommended as a preventive of madness in 
dogs, or at east as disabling them, if mad, from biting 
in that condition. ® 

In this operation, of which the vulgar account is gi- 
S ® veB, 
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the salivH ,s conveyed from the gland in which it Ta le on f ’n*"'' ^ 1**"“^ 

creted to ihe mouth for the purLe of miaine w th the A “'"''y- 

food and promotinsr its defflntitinn onri ih.T illiterate vulgar cannot form to ihemselTH 

correct notions of the divine providence and aUribot«, 

It IS obvious, that without the institution of public wr. 
ship, they would never think of worshipping God ati 
unless perhaps occasionally, when under the pressured 
some severe calamity ; but occasional worship, the ofl: 
spring of compulsion, could have little of the lesigd 
spirit of true devotion. Ignorant, however, as the W- 
est of the vulgar are, and necessarily must be, it cauwt 
be denied, that in most Christian Countries, perhaps ii 
all, they are more accurately acquainted with the fint 
principles of religion, and the laWs of moralitj, tk 
even the leaders of barbarous natiUns. Thissuperioritj 
18 doubtless owing in some measure to their access to tin 
Sacred Scriptures, but much more, we are persuaded, ta 
the^ instruction which they receive in the assemblia 
which they frequent for public worship. If this be ad- 
mitted, public worship may be easily proved to be ik 
duty of every individual of the community: Fonren 
those, who may be supposed to stand in no need eitber 

nf fKjk ji. 
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tirchair he was translated to 
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These oeeupations did not hinder him from practising in 

and ChWs»"^ Denmark always employed him : 

ferred o h" “ "'“'"P*"*® (or bis servLs. con 

terred on |„m a eanonry of Lunden. He poblished 
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died in 1654^ ^ particulars: He 

d’J^*^****" Artzmisia, Botany In. 

homagrto\*lm »eneration, and 

yr^ A And rhi "*P«etation of re- 

thanksgivings, “ “ Payers, sacriBces, 

Tsavfl • ... 9*^*mobrcin colendi sint 

“ *“'1'“ *!> »iS 

rendered to idols or images To 
«dd, dulia. that rendfanaflf ’ • the Komanists 

to the Virgin. Some th^nr ^perduHa, that 

tliat the Greek word writers have observed, 

God, but is mdifferentk used To Y 

respect which are paid^ s.u ^!*® honour and 

or on earth. Accordinwl l^inds in heaven 

;»« **'■ '<■ 

Wd 'gfficitot FM«d n”rr‘-|ir”‘''-'’ b" 

i and TheoVogy N» * ' 
easily to be conceived JimiZ 450* It is not Indeed 
just notions of the ‘®'®ra*>ly 

•an possibly neglect w"!?’*"-* ?™videnee of God, 



,, i,v tuaj uc auppubcu lo sianu in no uccu enutt 

of the contagion of society to kindle their own devotiofl, 
or of the preaching of a clergyman to instruct them ia 
the doctrines and precepts of the gospel, “ to forsake, 
on these accounts, the assembling themselves togetkr, 
as the manner of some is,” religious assemblies anil pub- 
lic worship would very quickly fall into universal disusfc 
Man is an animal prone to imitation j and ever? order 
in society is ambitious of treading in the footsteps of ti« 
order immediately above it. Were the wise and tin 
good, therefore, permitted to absent themselves from tin 
assemblies instit uted for the public worship of the Crea- 
tor and Redeemer of the world, others would quickly 
follow their example; impelled to it not only by thb 
universal propensity, but by the additional motbe of 
wishing to appear both to the world and to tbeniselTCf 
as wise and as good as their privileged neighbours. Tbi 
consequence is obvious : one man would stay fro® 
church with the serious intention perhaps of fiupfopig 
the Lord’s day in private devotion and religious study ; 
another, following his example, would absent himself 
upon the same pretence,- but would in reality waste 
day in dozing indolence or in secret sensuality. 1^ 
these and other reasons which might be easily assigwd, 
no sincere Christian will think himself at liberty to ^ 
pute a practice enjoined by the inspired preachf^ 
his religion, coeval with the institution, and letaj 

Kv l.nc o.n#>a tw^pn uohs 



can possibly neglect tb#.. ^ c providence of God, 
though we “"d 

Referred to, that jmiltc worshm A “''t'oles 
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uio iciigiuii, cuevai wiiii uic iiiaiiiunwt., 
by every sect into which it has since been i 
vided. 

As Christian worship consists of prayers and pt^ 
it has been a matter of some debate whether iMS® 
properly performed by preconcerted forms or 
or by extemporaneous addresses to the Almighty. ® 
these modes have their advantages and disadvanag^i 
and by the sacred writers neither of them is 
in opposition to the other. . i 

The advantages of a liturgy are, that it prevjn 
surd, extravagant, or impious addresses to w > ” 
the folly or enthusiasm of individuals ® . j«. 

danger of producing ; it gives the 
portunity of joining in the prayers wnicn are p 
them, which they cannot possibly do in 
temporaneous petitions, since before they cal ^ 
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any one of these and make it their own, their attention 
is necessarily called away to that which succeeds it j 
* and it relieves the clergyman from the labour of com- 
position, which seems incompatible with that fervour 
which constitutes the spirit of devotion. 

The disadvantages of a fixed liturgy, which are the 
recommendations of extemporary prayer, are principally 
two. The forms composed in one age must, by the un- 
avoidable change of language, circumstances, and opi- 
nions, become in some degree unfit for another ^ and 
the perpetual repetition of the same form of words is 
very apt to'produce inattentive lassitude in the congrega- 
tion. Would the clergy of the church of Enj^land take 
that liberty which is allowed them in the bidding prayer 
before sermon, perhaps the service of that church would 
nnite in itself all the advantages both of liturgic and ex- 
temporary worship. have only to add on this sub- 

ject, that public prayers, whether precomposed or not, 
ought to be compendious ; that they ought to express 
just conceptions of the Divine attributes j recite such 
wants as the congregation are likely to feel, and no 
other •, that they ought to contain as few controverted 
propositions as possible j and that, if it can be done 
without offence, the pompous style of should 

be laid aside in our prayers for the king, and ail that 
are in authority ) because in every act which carries the 
mind to God, human greatness must be annihilated. 

WORT, the infusion of malt, of which beer is made. 
See Brewing. The uses of this infusion in common 
affairs are well known. By Dr McBride it has lately 
been found to have a strong antiseptic virtue, and to be 
Bsefui iu preventing the scurvy and other diseases to 
which sailors are liable j this was confirmed by Cap- 
tain Cook in his voyages. See Means of Preserving 
the Health of Seahen* 

It is of great importance to the manufacturer to be 
able to ascertain with facility and precision the real 
strength of worts, or the quantity of saccharine matter 
contained in the infusion. This is accomplished by de- 
termining the specific gravity by means of instruments, 
which, from the purpose to which they are applied, have 
obtained the name of saccharometers. But as these in- 
struments, fiom the very nature of the material of which 
they are constructed, are liable to considerable change, 
the results which they afford cannot always be depended 
on. With the view of obviating these inconveniences, 
the patent areometrical beads have been invented by 
Mrs Lovi of Edinburgh. We have already noticed 
these beads on account of their accuracy, simplicity, 
and facility of application for ascertaining the specinc 
gravity, or the real strength and value of spirituous li- 
quors. See vol. xix. p. 599. ; and we now recommend 
them with greater confidence, from having had oppor- 
tunities of knowing that they are capable of a more ex- 
tended application, as in the manufacture of acids, and 
salts of different kinds ; to ascertain the strength of 
acids, or that of saline solutions in bleaching j to deter- 
mine the strength of liquids employed in the different 
processes of calico printing and dyeing, and not only for 
the purpose of examining the strength of the acids em- 
ployed, but also particularly to ascertain the density or 
specific gravity of the colouring matters which are used 
in these arts, so that the same degree of shade required 
maybe always obtained. It has been suggested, that these 
heads might be conveniently employed in determining 
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the strength of mineral waters, which, it is well known, 
vary considerably at different seasons of the year. 

As the patent beads are constructed on the same prin- 
ciple from 800, the specific gravity of alcohol, to 2000, 
which is double the specific gravity of water ^ and as 
they are divided into different series, each of which in- 
cludes a range of specific gravities applicable to the 
particular fluids, the density or strength of which is 
required, we have no hesitation in asserting that they 
will be found extremely convenient and useful to all 
manufacturers and dealers, who wish to ascertain with 
accuracy the real strength and value of liquids. 

It has been objected to the use of these beads, that 
they require a longer time than other instruments in 
using them. The same objection has been made to the 
introduction of other new instruments, th^ application 
of which frequent use has afterwards rendered familiar 
and easy. We have had opportunities of knowing that 
this objection is completely obviated by those who have 
been accustomed to use the beads. They find that they 
can determine the specific gravity of a liquid by means 
of the beads with the same facility, and in as short a 
time, as with any other instrument. 

WOITON, Sir Henry, an eminent writer, was 
the son of Thomas Wotton, Esq. and was born in 1 568. 
He studied for some time at New*college, Oxford, 
whence he removed to Queen’s-college, where he made 
a great progress in logic and philosophy j wrote a tra- 
gedy for the use of that college, called Tancredo ; and 
afterwards received the degree of master of arts. After 
this, leaving the university, he travelled into France, 
Germany, and Italy ^ and having spent about nine years 
abroad, he returned to England, and became secretary 
to Robert earl of Essex, with whom be continued till 
that earl was apprehended for high treason. He then 
retired to Florence, where be became known to the 
grand duke of Tuscany, who sent him privately with 
letters to James VI. king of Scotland, under the name 
of Octavio Baldif to inform that king of a design against 
his life. Some months after he went back to Florence ; 
but King James coming to the possession of the crown 
of England, Mr Wotton returned home, was knighted 
by his majesty, and sent ambassador to the republic of 
Venice ; and afterwards was employed in many other 
embassies to that and other courts ; but the only re- 
ward he obtained for these services was his having the 
provostship of Eton conferred upon him about the year 
1623, which he kept till his death, which happened in 
1639. his decease some of his manuscripts and 

printed tracts were published together iu a volume, in- 
titled Beliquiee ITottoniance, 

Wotton, Dr William^ a learned divine and writer, 
was the son of Mr Henry Wotton, B. D. rector of 
Wrentham in Suffolk, where he was born in 1666. 
He was educated by bis father, a gentleman well skilled 
in the learned languages j under whom he made such 
amazing proficiency, that at five years of age It is said 
he could render several chapters of the gospels out of 
Latin and Greek, and many psalms in Hebrew, into his 
mother tongue. When he was very young, he remem- 
bered the whole of almost every discourse he had heard i 
and often surprised a preacher by repeating his sermon 
to him. He was admitted into Catharine-hall in Cam-^ 
^bridge some months before he was ten years old j when 
the progress he made in learning in that university en- 
5 B a gaged 
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Wolton, gaged Br Buport, then master of Mairdftl#»n ' 
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«f h tT“ i° '"® P”"®- **579 be took the deKree 

of bachelor of arts when be was but twelve years wd 
five month, old } and the winter following be was Tn- 

I fhr W M ”"^r ‘hen preacher 

at the Rolls, who introduced him to most of the learned 

men m that city, and particularly to Dr William Lloyd 
bv I^n Asaph ; to whom he recommended himself 
y repeating to him one of his sermons, as Dr Burnet 

lor^fT-i he commenced bache- 

lor of divinity. The sai^ year Bishop Lloyd gave him 
the sinecure of LlandrillS; in Denbighshire. ®He wm 
afterwards made chaplain to the earl of Nottingham 
of M-d lU ’"‘y ^ state who presented him to the rfctor^ 

cL!5 r ■" “"•* ‘0 «hom he dedU 

cated his Reflectmns upon Ancient and Modern Learn- 

thf rh " « I?'® h°P Burnet gave him a prebend in 

the church of Sa isbury ; and in 1707, Archbishop Te- 

nitT hn?'"''"^ d®«=tor of divi- 

mty, hot in 1714, the difficulties he laboured uuder 
with respect to his private fortune, obliged him to retire 
into Soutl, Wales, where he was treated Titb ^eH 

iry^ aTd?^^“",^'‘^‘’’' of that Ln- 

try , and wrote there the “ Memoirs of the Cathedral 
Churches of St David’s and Landaff,” and his “ Mis- 

£"*“07^08”“^" ''!!pr° Traditions and 

terw®;rL”^„ "ere af- 
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nrtHmit of proper application, to «t„i, 

2. Tbow which entirely cot off tbe mam 

of tbe brain, cerebellum, medolla obloiinU,iiiai|iBl 
wftl^^'l, of tie mdl blood-^ 

fT. «ff n”a" P“tilange,, h 

the effused fluids pressing upon the brain. Noriiiln 
Jess danger where the nerves which tend to tbe l««i« 
or entirely divided; for, after this, its* 
possible for tbe heart to continne its motion. 

3. All wounds which entirelj deprire the aoimlil 
the facultj of breathing. 

4. Those wounds which intermpt tbeconrseoftk 
chyle to the heart; such are woonds of tbe receptielecf 
tbe ciryle, thoracic duct, and larger Jacteils, &c. 

5 * ^ are other wounds which prove fatal if «• 
glected and left to nature : such are wonnds of the Iir* 
ger external blood-vessels, which might bereraedidliy 
ligatnre. Wounds of such parts generally prove fitil; 
and though a few instances may have occorred wlitie 
people have recovered after them, yet dicy are al- 
ways to be considered as extremely dangerons. Por- 
tions of the brain have been destroyed, and woniids 1 h« 
been made into it, and the patients have lived. It a 
possible, too, that the thoracic duct might be wooniW 

^ . — s«s-o «i,u patient live; Mr A. Cooper lmvingsboffn,ffl 

terwards printed. He died in 7^2^ ^ my*"^** ® Ingenious paper in the Medical Records aodlle- 

was remarkable for his human it v and frmndr* searches, that it may become obstructed, and tbe chyb 

byanss..»<»icgl,.,lv 

at the service of any perso^'wHho'^iMs ami abilities were In examining wounds, the next consideration is, vkH 
in real learning. K“"e be.ide are such as may be supposed 

I. A History of Rome. 2* 4 H r oye works, induce dangerous symptoms, either immediately or atj^,i 

tioDs upon Ancient and Modern a 

course concerning the Lanmianoo d l i "T proceed with any degree of certainty, it is necessary to 

to a young Student witli^ Mpth d **® well acquainted with those symptoms which attetd 

first four YearsTand injuries of the differed parts of tUody. Iftbeskia 

WOUNBS, in Surg-erv havp j • jnd part of the cellular substance are only divided, tk 

ftmp/e^ contused Qv lacerated and divided into first effects are an effusion of blood; tbe li^ oftk 

Of Simple Wounds, The ^ t u *1 wound retract, become tumefied, fed and inflam^ 

the inspection of a wound is whe'tLi°.*f *!^*^** leaving a gap of considerable wideness according folk 

nVA m/>i.(-nl .. rrsi • . IS, wnetber it be likely to lenotli and d#» «»nn«aue r%F f-ko nvn nnd If a very considfr-® *] 



Cn * lie nrsc Clung to be considered 

in the inspection of a wound is, whether it be likelv in 
prove mortal or not. This knowledge can only be lad 
from anatomy, by which the Rupn-nnn v.,:ii l_ _•? . 1 
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length and deepness of the wound. If a very 
able portion of skin and cellular substance is divided, 

sllirrlil rpvni- cotvAu oI.A nnfTnnf . AflTnsinn nf bloodlSui^ 



termine what parts are iniiire1?*°”.i'^'f ^ ^ l ^ fever seizes the patient; tbe effusion of bM >®iiri!^ 

which these parts are calculated in n” f the offices the mean time stops, and the wound is partly filk'i 
Human frame can subsist under whether the with a cake of coagulated blood. Below this cake, |k 

however, easy for the most exnert nn small vessels pour forth a clear liquor, which m a skrt 

prognosticate the event with mrf • i * oniist always to time is converted into pus (see the articles Pus and j Ui 
ought always to ky dol„ I puf gr-inlations of new flesh an«. 

favourable prognosis the case will h ° of coagulated blood loosens, anew 

than the rules of his nri »«:ii „ii more the place where the wound was, and ibe whole is be 

lhi8 IS particular- 



than the rules of his art will allow T'k:« • • 

ly incumbent on him in eo * Thi- is particular- 

•entenceof death is exeected'"®*®®'"*"*®’ 

«nd the miserable pati“t is thro„rT- “ .•"•“'"'“""d. 
opon the ‘he sea. 
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the place where the wound was, and ibe whole 
ed up; and there only remains a mark, called a..- 
tn,T or scar, showing where tbe injury had been rfr 

. ■. 

All wounds are accompanied with a considera ^ 

«« ..C • • II __ :.,flnmmalion COfflto 



— njc mtserauie uatient i« tk i- • wvivcu. . 

"Pon the surgeon’r dX :rir„" ^11 mmnds are accompanied with a consldei^ble 

There are, besides, manv instanrir"*^ "'°*’‘*‘** especially when the inflammation^ 

wounds have healed, which the where on, though the division reaches no farther than t e 

Have deemed mortal. The follnw* ^ surgeons and cellular substance. If the muscular fibivs are 

reckon.^ —1 oilowing wounds may be vided, the pain is much greater, because the sound 

of the muscle is stretched by the contraction o 

j oniaironist niuscie> 



wccticu, 

have deemed mortal. 

£ reckoned mortal. ^ , .v ,«uvu , . 

l^onnds I. Those which penetrate the cavit:«.c f muscle is stretched by the contraction o 

of the vLerJ and the action of tbe antagonist nnij^ 

blood-vessels "are opened; “'.® ^icb it is now less fitted to bear. The 

’ *“* will gopes much more than where the cellelar 
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Voandf. alone divided, insomnch that, if left to itsdf, the skin 
rjj f — will cover the muscular fibres, without any intervention 
^ ^ of cellnlar substance *, and not only a very unsightly ci- 

^ catrix remains, but the use of the muscle is in some mea- 

sure lost. — ^If the muscle happens to be totally divided, 
its fibres retract to a very considerable distance 5 and un- 
less proper methods be taken to bring them into contact, 
the use of it is ever afterwards lost. 

If by a wound any considerable artery happens to be 
divided, the blood flows out with great velocity, and 
by starts ; the patient soon becomes faint with loss of 
blood *, nor does the hsemorrhagy stop until he faints 
away altogether ; and if as much vis vita still remains 
as is sufficient to renew the operations of life, lie reco- 
vers after some time, and the wound heals up as usual. 
The part of the artery which is below the wound in the 
mean time becomes useless, so that all the inferior part 
of the limb would be deprived of blood, were it not 
that the small branches sent off from the artery above 
the wounded place become enlarged, and capable of 
Carrying on the circulation. Nature also, after a won- 
derful manner, often produces new vessels from the su- 
perior extremity of the divided artery, by which the cir- 
culation is carried on as formerly. The consequences of 
such a profuse haemorrhagy may be, however, very dan- 
gerous to the patient, by inducing extreme debility, or 
an universal dropsy. This great haemorrhagy happens 
especially where the artery is partially divided*, because 
then the vessel cannot contract in such a manner as to 
close the orifice : however, if the wound is but small, 
the blood gets into the cellular substance, swelling up 
the member to an extreme degree, forming what is cal- 
led a diffused aneurism. Thus the haemorrhagy soon 
stops externally, but great mischief is apt to flow from 
the confinement of the extrav'asated blood, from bring- 
ing on exterior suppuration among the muscles and 
bones 5 and thus not only the use of the limb is entirely 
lost, but the patient is brought into great danger of his 
life. 

Wounds of the ligaments, nerves, and tendons, are 
likewise attended with bad consequences. Whenanerva 
nerres, and entirely divided, the pain is but trifling, though the 
‘ consequences are often dangerous. If the nerve is large, 

all the parts to which it is distributed below the wound 
immediately lose the power of motion and sensation. 
This, however, takes place only when all or the great- 
est part of the nerves belonging to a particular part are 
divided. If the spinal marrow, for instance, be divided 
near the head, the parts helow soon lose their sensation 
irrecoverably ; or if the bundle of nerves passing out of 
the axilla be divided, or tied, sensation in the greatest 
part of the arm below will be lost. But though a nerve 
should be divided, and a temporary palsy be produced, 
it may reunite, and perform its former functions. If a 
nerve be wounded only, instead of being divided, the 
worst symptoms frequently ensue. 
orUietho. Wounds which penetrate the cavities of the thorax 
rax, and the are always exceedingly dangerous, because there is 
scarce a possibility of all the viscera escaping unhurt. A 
^ ^ wound is known to have penetrated the cavity of the 
thorax principally by the discharge of air from it at 
each inspiration, by an extreme difficulty of breathing, 
and by coughing up blood. Such wounds, however, are 
not always mortal r the lungs have frequently been 
wounded, aud yet the patient has recovered.— Wounds 
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of the diaphragm are almost always mortal, either by ^Wonadt. 
inducing fatal convulsions immediately, or by the ascent* — * 
of the stomach, which the pressure of the abdominal 
muscles forces up through the wound into the cavity of 
the thorax; of this Van Swleten gives several instances. 

—Even though the wound do not penetrate into the 
cavity of the thorax, the very worst symptoms may fol- 
low. For if the wound descends dee]^y among the ex- 
ternal muscles, and its orifice lies higher, the eztravasa- 
ted blood will be therein collected, stagnate, and form 
various sinuses ; which after having eroded the pleura, • 
may at length pass into the cavity of the thorax. The 
matter having once found a vent into this cavity, will 
be continually augmenting from the discharge of the si- 
nuous ulcer, and the lungs will at last suffer by the sur- 
rounding matter. If, in cases of wounds in the thorax, 
the ribs or sternum happen to become carious, the cure 
will be extremely tedious and difficult. Galen relates 
the case of a lad who received a blow upon his sternum 
in tlie field of exercise : it was first neglected, and af- 
terwards badly healed ; but, four months afterwards, 
matter appeared at the place which bad received the 
blow. A physician made an incision into the part, and 
it was soon after cicatrized : but in a short time a new 
collection made its appearance, and upon a second inci- 
sion the wound refused to heal. Galen found the ster- 
num carious ; and having cut off the diseased part, the 
pericardium itself was o^erved to be corroded, so that 
the heart could be seen quite naked ; notwithstanding 
wliich, the wound was cured in no very long time. 

There is sometimes difficulty in determining whether ' 
the wound has really penetrated into tlie thorax or into 
the abdomen ; for the former descends much farther to- 
wards the sides than at the middle. But as the lungs 
are almost always w’ounded when the cavity of the tho- 
rax is penetrated, the symptoms arising from thence can 
scarcely be mistaken.— Another symptom which fre- 
quently, though not always, attends wounds of the tho- 
rax, is an emphysema. This is occasioned by the air 
escaping from the wounded lungs, and insinuating itself 
into the cellular substance ; which being pervious to it 
over the whole body, the tumor passes from one part to 
another, till at last every part is inflated to a surprising 
degree. An instance is given in the Memoirs of the 
Royal Academy, of a tumour of this kind, which on 
the thorax was eleven Inches thick, on the abdomen 
nine, on the neck six, and^on the rest of the body four ; 
the eyes were in a great measure thrust out of their or- 
bits by the inflation of the cellular substance ; and the 
patient died the fifth day. This was occasioned by a 
stab with a sword. ^ 

Wounds of the abdomen are not leas dangerous than Of the ab- 
those of the thorax, on account of the importance 
the viscera which it contains. When the wound does“* ^***^**‘**' 
not penetrate the cavity, there is some danger of a her- 
nia being formed by the protrusion of the perltouscum 
through the weakened integuments, and the danger it 
greater the larger the wound is. Those wounds which 
run obliquely betwixt the interstices of the muscles often 
produce sinuous ulcers of a bad kind. For as tliere is a 
large quantity of fat Interposed everywhere betwixt the 
muscles of the abdomen, if a wound happens to run be- 
tween them, the matter there collected, not meeting 
with free egress through the mouth of the wound, often 
makes its way in a surprising manner through the celJu- 

lar- 
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converted into pus. As soon astlii 8 appean,iliei««l 
oc granulating sUge, in which the flesh beri„Z 
up, takes place ; and as this proceeds, the eJn i( 
the wound acquire a fine bluish or pearl colour, wW 
IS that of the new skin beginning to cover tbeirooda 
tar as the granulations have filled it up. This urats 
continues, and the skin advances from all sides towauk 
Uie centre, which is called ihecfrfltmwgoftbewoDiii 
For the promoting of each of these processes, arenl 
ointments were formerly ranch in vogue. But it s 
now found, that no ointment whatever is capable «f 
promoting them j and that it is only necessary to bt^ 
the wound clean, and to prevent tbe air from iuTu^ 
access to it. This, indeed, nature takes care to do, bj 
wound with a cake of coagulated bid; 
nut It a wound of any considerable magnitude should be 
left entirely to nature, the pus would form below tbs 
crust of coagulated blood in such quantity, that itwonli 
most probably comipt, and the wound degenerate ists 
a corroding ulcer. It is necessary, therefore, to cleaia 
the wound frequently; for this purpose it will be pro- 
per to^ apply a little ointment spread on soft scraped Hot. 
And, in a healthy body, the wound will heal without 
farther trouble. As to the ointment employed, it isil- 
most indifferent what it be, provided it has no acrid or 

; . • _ I 



But though, in general, wonnds thus easilyadmild 
a cure, there are several circumstances which re^nire» 
different treatment, even in simple divisions of the fleshy 

parts, when neither the membranous nor tendinousparti 

are injured. These are, i. Where the wound isjaip, 
and gapes very much, so that, if allowed to heal ia the 
natural way, the patient might be greatly disfigoredby 
the scar, ft is proper to bring the lips of tbe wound 
near to each other, and to join them either by adheaa 
plaster or by suture, according as the wound is super- 
ficial, or deep. 2. When foreign bodies arelodgeflis 
the wound, as when a cut is given by glass, &c. ill* 
necessa^ to extract them, before the wound 
for it will never heal until they are discharged. » ® 
these bodies are situated in such a manner as not to 
_r L_r . ._j l«....ratin(r thciu* 
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" 5 “ "se tbe cure is always ud d 

.ometimes impossible. d.Uicult,and does not heal by this proce^ ther.«CiZil 

If a large wound penetrate tbe cavitv of th. .kj “* cure: the 

^ I ‘■’f >nlestines can be protrude/ 

uai viscera are very often mortal Th.'o »nu 10 prevenc toe air tromiuraii 

not always the case, for the small intestinpo to it. This, indeed, nature takes carelodo,bj 

^ally divided, and yet the patient has the wound with a cake of coagulated bid; 

Wounds both of the small and lanrp ; # * 1 ^ a wound of any considerable magnitude sbonldle 

healed spontaneously, even when th!v f *" '' 

U.-gh the wound"&;?:,lfJ;“ 
trem mesente^ is injured, the danger is ex 

Wounds of the liver, spleen” and^n^r^**^^^ nerves. lariuer trouble. As to the ointment employed, it 11 a- 

ceedingly dangerous, althoulrh tberp ®x- most indifferent what it be, provided it has no acrid or 

of the spleen beincr cut out oflivmn> ®e*ne jnstances stimulating ingredient in its composition; hogslirdor 

considerable injury, ^ nima s without any tbe simple ointment of the Pharmacopeia will auiwer 

^ ^rom the precedinir account ftfUv ^ perfectly. 

ang wounds in the difierent parts attend- But though, in general, wonnds thus easilyadmilof 

geon may be enaKIp/l in ^ the sur- a cure, there are eeveral rimimalanrps which rCOOlRl 

event* tlmnn-K *♦ ^ 1 some measure of the 

•ight of recent rou*iS 7 %vrS 2 l''' '*'*1,'“' *" 

. ^eatmenk the cure of wounda I’l hoc k i « 

where balsams are not easil countries 

substituted in their place* ^aml never neai until tney are aistijais«^- 

•re many who reckon a salve nr nmf ” * bodies are situated in such a manner as not to 

ccssary for healing the slightest rut ®®®®"*'***y **e- capable of being extracted without lacerating [be a 
ever, that the cure of wounds cannof k** ^**^®*”» jacent parts, which would occasion violent pain « 

not even forwarded in the least hw * effected, nay, other bad symptoms, it is necessary to enlar^ 
particular cases. That power 4 hL wound, so that these offending bodies may be easily 

of repairing ,he iS f t !"»»«*. This treatment, however, is cbleHr ^ 
physicians is called vts medtcatrix » / * ^ ^7 *** gunshot wounds, of which we shall afterff 

•gent in curing external iniarie 7 *.rTfl '^k ” ®“'® ‘P®*’'- 3 - Wh“ •'>* '* "”‘‘® 

most celebrated balsams would rrovt"^ ff ‘ *'’® >•“"» '<>'• 

• wound ha. been made with rsh. ' '^'‘®" '» "'“'b I»«« ‘b*" ‘be »"««■ ''’® f'!"! 

«» not extensive, if it be im™.,i: ' and lected from all parts of the wound will ■ 



“ been made with a sham” bottom is much lower than the orifice, the ^ 
:: ^-'^*=« 8 tve, if it be immediatpiv from all parts of the wound will helo^H.^ , 

e extravasated blood sucked Ta'I out bottom of it, where, corrupting by the heat, it 

OKed (A) out or washed away, generate into a fistdous ulcer! To prevent *b.s. ** 



(a) See an * 

•ourse V. p. 31 5. *’’® "f sucking wounds, in Mr John Bell’s Diinurui on ¥amdt, Psd !■ ^ 
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must use compresses, applied so that the bottom of the 
^ wound may sufter a more considerable pressure than the 
upper part of it. Thus the matter formed at the bot- 
tom will be gradually forced upwards, and that formed 
at the upper part will be incapable of descending by its 
weight 5 the divided parts, in the mean time, easily 
uniting when brought close together. Indeed, the 
power which nature has of uniting diflerent parts of 
the human body is very surprising j for, according to 
authors of credit, even if a piece of flesh be totally cut 
out, and applied in a short time afterwards to the place 
from whence it was cut, it will unite. That a part cut 
out of a living body docs not entirely lose its vital 
power for some time, is evident from the modern prac- 
tice of transplanting teeth } and from an esperiment of 
Mr John Hunter’s, where he put the testicle of a cock 
into the belly of a living hen, and the testicle adhered 
to the liver, and became connected to it by means of 
blood vessels*. We have therefore the greatest reason 
to hope, that the divided parts of the human body,' 
when closely applied to each other, will cohere without 
leaving any sinus or cavity between them. However, 
if this method should fail, and matter be collected in the 
depending part of the wound, it will be necessary to 
make an opening in that part in order to let it out ; 
after which the wound may be cured in the common 
way. 4. During the course of the cure, it sometimes 
happens that the wound, instead of filling up with gra- 
nulations of a florid colour, shoots up into a glassy-like 
substance which rises above the level of the surrounding 
skin, while, at the same time, instead of laudable pus, a 
thin ill coloured and fetid Ichor is discharged. In this 
case the lips of the wound lose their beautiful pearl co- 
lour, and became callous and white, nor does the cica- 
trizing of the wound at all advance. When this hap- 
pens in a healthy patient, it generally proceeds from 
some improper management, especially the making use 
of too many emollient and relaxing medicines, an im- 
moderate use of balsams and ointments. Frequently 
nothing more is requisite for taking down this fungus 
than dressing with dry lint : at other times deslccative 
powders, such as calamine, tutty, calcined alum, &c. 
will be necessary ; and sometimes red precipitate mer- 
cury must be used. This last, however, is apt to give 
great pain. If sprinkled in its dry state upon the wound } 
it is therefore most proper to grind it with seme yellow 
basilicon ointment, which makes a much more gentle, 
though at the same time an efficacious escharotic. 
Touching the overgrown parts with blue vitriol is also 
found very effectual. 

Hitherto we have considered the wounded patient as 
otherwise in » state of perfect health y but it must be ob- 
served, that a large wound is capable of disordering the 
system to a great degree. If the patient is strong and 
vigorous, and the pain and inflammation of the wound 
great, considerable degree of fever may arise, which it 
will be necessary to check by bleeding, low diet, and 
other parts of the antiphlogistic regimen, at the same 
time the inflamed lips of the wound and parts adjacent 
are to be treated with emollient fomentations or cata- 
plasms till the pain and swelling abate. On the other 
band, it may happen, when the patient Is of a weak and 
lax habit, that the vts vita may not be sufficient to ex- 
alte such an inflammation in the wound as is absolutely 
necessary for. its cure. In this case, the edges of the 
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wound look pale and soft ; the wound itself Ichorous Woaads. 
and bloody, without any signs or granulations^ or if v ■ 
any granulations shoot up, they are of the fiingous 
glassy kind above mentioned. To such wounds all ex- 
ternal applications are vain j it is neces.sary to strengthen 
the patient by proper internal remedies, among which 
the bark has a principal place, until the wound begins 
to alter its appearance. In such persons, too, there is 
some danger of a hectic fever by the absorption of mat- 
ter j and this will take place during the course of the 
cure, even when the appearances have been at first as 
favourable as could be wished. This happens generally 
when the wound is large, and a great quantity of mat- 
ter formed ^ for by this discharge the patient is weaken- 
ed ; so that the pus is no sooner formed, than it is re- 
conveyed into the body by the absorbent vessels, and 
immediately afi'ects the patient with feverish heat. 

When this takes place, the best remedy is to exhibit 
the bark copiously, at the same time to support the pa- 
tient by proper cordials and nourishing diet. Indeed', 
in general, it will be found, that, in the case of wounds 
of any considerable magnitude, a more full and nourish- 
ing regimen Is required than the patient, even in health, 
has been accustomed to ^ for the discharge of pus alone, 
where the quantity is considerable, pi*oves very debili- 
tating. And it is constantly found, that the cure of 
such sores goes on much more easily when the patient 
is kept In his usual habit of body, than when his system 
is much emaciated by a very low allowance ; and, for 
the same reason, purgatives, taken more freely than 
what is necessary to keep the bowels open, and whatever 
else tends to weaken the constitution, are improper in 
the cure of wounds. jj 

Haemorrhagies very frequently happen in wounds, orhcaor- 
either from a division of a large artery, or of a number 'hagiei 
of small ones. In this case, the first step to be taken by 
the surgeon is to effect a temporary stoppage of the *' 
blood by means of compression, and be is then to tie up 
all the larger vessels according to the methods usually 
directed. 

When the principal arteries of a wound have been 
tied, and a little blood continues to be discharged, 
which appears to come from sundry small vessels only, 
an experienced surgeon is induced to think, that the 
compression of the bandages will in all probability 
effect a total stoppage of the haemorrhagy. In a gene-* 
ral oozing from the whole surface of a sore, and when 
no particular ves.sel can be distinguished, there is a ne-^ 
cessily for trusting to the bandage or compression 5 but 
whenever an artery can be discovered, of whatever size 
it may be, it ought to be secured by a ligature. But it 
frequently happens, that considerable quantities of blood 
are discharged, not from any particular vessel, but from 
all the small arteries over the surface of the wound j and 
in wounds of great extent, particularly after the extir- 
pation of cancerous breasts, and in other operations where 
extensive sores are left, this species of haemorrhagy often 
proves very troublesome by being exceedingly difficult . 
to suppress. 

In constitutions perfectly healthy, on the occurrence^ - 
of wounds even of the most extensive nature, as soon as- 
tbelarger arteries are secured, all the small vessels which 
have been divided are diminished, not- only in their dia-- 
meters, but also in their length ; . in consequence of 
which, they recede considerably within the surface of 

tht>> 
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Wounds, sarromidiDg parts. This cause of itself would pro- 
>■ ■ ■ y I < bably, in the greatest number of instances, prove snffir 
cient for restraining all loss of blood from the smaller 
arteries. Another very powerful agent however is pro- 
vided by nature for producing the same effect. From 
the extremities of the divided vessels which at first dis- 
charged red blood, there now, in their contracted state, 
t>ore8 out a more thin, though viscid fluid, containing a 
great proportion of the coagulable parts of the blood j 
and this being equally distributed over the surface of 
the wound, by its agglutinating powers has a very con- 
siderable influence in restraining all such haemorrhagies. 

When a tedious oozing occurs in a patient young and 
vigorous, and where the tone of the muscular fibres is 
evidently great, the most eflectual means of putting a 
stop to the discharge is to relax the vascular system, 
either by opening a vein in some other part, or, what 
gives still more immediate relief, by untying the liga- 
ture on one of the principal arteries of the partf so as to 
allow it to bleed freely : those violent spasmodic twitch- 
ings too, so frequent after operations in any of the ex- 
tremities, when they do not depend on a nerve being 
included in the ligature with the artery, are in this 
manner more effectually relieved than by any other 
means. 

By the same means the patient, from being in a fe- 
brile heat and much confused, soon becomes very tran- 
quil : the violent pulsation of the heart and larger ar- 
teries abates, and the blood not being propelled with 
sneh impetuosity into the smaller vessels of the part, 
they are left at more liberty to retract. 

The patient ought to be kept exceedingly cool ; wine 
and other cordials should be rigidly avoided j cold wa- 
ter, acidulated cither with the mineral or vegetable 
acids, ought to be the only drink ; motion of every 
kind, particularly of the part affected, should be guard- 
ed against j and the Up of the wound being drawn to- 
gether by adhesive plaster, and gently covered with 
•oft ebarpie, it ought to be tied up with a bandage so 
applied as to produce a moderate degree of pressure on 
the extremities of the divided parts. 

As soon as a sufficient quantity of blood bas been dis- 
charged, the wound dressed, and the patient laid to rest, 
a dose of opium proportioned to the violence of the 
symptoms ought to be immediately exhibited. It ought 
to be remarked, however, that in all such circumstances, 
much larger doses of this medicine are necessary than in 
ordinary cases requiring the use of opiates. Small doses, 
instead of answering any good purpose, seem frequently 
rather to aggravate the various symptoms j so that 
whenever they are had recourse to In such cases, they 
ought always to be giveu in quantities sufficient for the 
intended effect. 

But hsemorrhagies of this nature happen much more 
frequently in relaxed enfeebled habits, where the solids 
have lost part of their natural firmness, and the fluids 
have acquired a morbid tenuity. In this case a mode- 
rate use of generous wine ought to he immediately pre- 
scribed j for nothing tends so much, in such circum- 
stances, to restrain haemorrhagies, as a well directed use 
of proper cordials. By tending to invigorate and brace 
tlie solids, they enable the arterial system to give a due 
resistance to the contained fluids 5 and have also a con- 
■iderable influence in restoring to the fluids that viscidi- 



ty of texture, of which in all such iostaocei ire tqpK |^‘ 
them to be deprived. 

A nourishing diet also becomes proper; theptiat 
ought to be kept cool ; and the mlneral^ad^, fromilxit 
known utility in every species of liayncrrbigr, oo|ki 
also to be prescribed. Rest of body ii here ilio pa- 
per; and opiates, when indicated either by pain k I 
spasmodic afiectious of the muscles, ooghUew ti be 
omitted. 

Together with these remedies adapted to the geoeid 
system, particular dressings, appropriated to the suttd 
the parts to which they are to be applied, hive brn 
found very beneficial. In healthy coDstitutioos,Hm 
after the discharge of blood is over, the parU ire cow* 
ed with a viscid coagulable effusion fromtbenKHilbiif 
the now retracted arteries ; but in coostitotiono of 11 
opposite nature, where the solids are much relaxed, lie 
blood in general is found in such anattenoatedsUtea 
to afford no secretion of this nature. 

To supply as much as possible the deficiency oftbii 
natural balsam, difl’erent artificial applications hire bees 
invented. Dusting the part with starch or vbelt-ioot 
has sometimes been found of use, and gum irabic lDfcit 
powder bas been known to answer when these failed. 

Applications of this kind, indeed, hare been w* 
with success in all such heemorrhagies, with wbatew 
habit of body they happen to be connected; but they 
have always proved more particularly serviceable inn* 
laxed constitutions, attended with an attenuated itite 

of the blood and an enfeebled muscular system. Al- 
cohol, or any other ardent spirit, impregnated « 
great a quantity as they can dissolve of myrrh, or uj 
other of the heating viscid gums, may be here uselwM 

freedom, though in constitutions of an opp«6i«M^ 

they ought never to be employed. Abe 
traumaticum of the shops, a remedy of this na 
long been famous for its influence in sue « • 
tliat indiscriminate use of this and similar app 

which has long prevailed with some 

undoubtedly done much harm ; for as t ^ 

sessed of very stimulatiag powew, they 0 

to aggravate every symptom in 

tense state of fibres, or much pain, especially F 



modic muscular aft’ections prevail. 



r other of the pl^ 



By a due perseverance in one or , -jjj,,. 

here pointed out, it will seldom *.i^£<,nlnry 

gies are not at last put a stop to: 
does occur, notwithstanding 

dies recommended, a discharge of b me- 
in addition to the means already a vise ♦ . 

derate pressure ought to he nece»tf 

face of the sore, to be continued as long 
of the case seems to indicate. ^ tk 

In finishing the 



In finishing the dressings 01 applied, » 

adhesive plaster and compresMS b to bee®’ 

bandage properly adapted ^ j JL as eqoi » 

ployed, and in s«ch a 
degree of pressure over the surface 
sible. But it now and then effect i 

can be applied so as produce in theooly*®’ 

in such cases the band of an the dreS 9 i»F» 

source ; which being firmly 
will commonly succeed when 00 otn 



to have much influence. 
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Woands of the nerves, tendons, And ligaments, are don. Mr Hunter supposed, that all the dreadful symp- Woonds. 
attended with much more violent symptoms than those toms found now and then to be induced by the opera- ' 
where even considerable arteries are divided, and they tion of blood-letting, might be more readily .^1, jyl,„ 

frequently resist every method of cure proposed by the for from an inflamed state of the internal surface of the Hunter'" 
most skilful practitioners. In the simple process of vein, than from any other cause. Such a state of the oiuuion 
blood-letting, it frequently happens that the tendinous vein he has often traced in horses that have died of such 
expansion called the aponeurosis of the biceps muscle is symptoms from venesection, and the same appearances 
wounded, or even the tendon of that muscle itself is have sometimes occurred also in the human body. And 
punctured, by the point of the lancet y or sometimes a on other occasions, inflammation having in this manner 
nerve which happens to lie in the neighbourhood is been once excited, has been known to terminate in sup- 
partially divided. Any one of these wounds, though puration y and the matter thus produced being in the 
they are the smallest we can well suppose to be given, course of circulation carried to the heart, Mr Hunter 
are frequently very dangerous and difficult of core. It supposes that in such cases death may have been indu- 
sometimes immediately happens on the introduction of ced by that cause alone. 

the lancet, that the patient complains of a most exqui- There can be no reasog to doubt the fact held forth 
site degree of painj and when this occurs, we may rest by Mr Hunter, that in such instances the vein in which 
assured that either a tendon or a nerve has been wound- the orifice has been made, has frequently after death 
ed. On some occasions, by proper management, such been found greatly inflamed : but however ingenious 
as evacuating a considerable quantity of blood at the bis arguments may be for concluding- that the state of 
orifice newly made, by keeping the part at perfect rest, the vein is the original cause of all the bad symptoms 
and preserving the patient in as cool a state as possible, enumerated, and although we most allow that such an 
the pain at first complained of will gradually abate, and inflammatory affection of a vein must have a consider- 
at last go off entirely without any bad consequence. At able influence in aggravating the various symptoms pre- 
other times, however, this pain which occurs instanta- viously induced by other causes y yet we may very fair- 
neously on the introduction of the lancet, instead of ly conclude, that it could not probably in any one in- 

abating, begins soon to increase y a fullness, or small stance be able to account with satisfaction for their first 

degree of swelling, takes place in the parts contiguous production. 

to the wound y the lips of the sore become somewhat In many cases the patient, at the very instant of 
hard and inflamed y and, in the course of about 24 boors the operation, feels a very unusual degree of pain. In 
from the operation, a thin watery serum begins to be some cases, the violence of the pain is almost unsupport- 
discharged at the orifice. able. Now this we can never suppose to have been pro- 

If, by the means employed, relief is not soon obtain- duced by the mere puncture of a vein y for although 
ed, these symptoms generally continue in nearly the the coats of veins are not perhaps entirely destitute of 
same state for two or perhaps three days longer. At feeling, yet we know well that they are not endowed 
this time the violent pain which at first took place be- with such a degree of sensibility as to render it probable 
comes still mure distressing*, but instead of being sharp that such intense pain could ever be induced by their 15 

and acute as before, it is now attended with the sensa- being punctured in any way whatever. This inflamed not just, 

tion of a burning heat, which goes on to increase, and state of the veins therefore, as detected by Mi' Hunter 



proves, during the whole course of the ailment, a source 
^ of constant distress to the patient. The fullness and 

>*' hardness in the lips of the wound begin to increase, and 

-the swelling in the neighbouring ' parts gradually ex- 
t tends over the whole members. The parts at last he- 
ir' come exceedingly tense and bard ; an erysipelatous in- 

flammatory colour frequently appears over the whole 
t member y the pulse by this time is generally very hard 

II and quick ; the pain is now intense, the patient ex- 

I ceedingly restless ; twitcbings of the tendons occur to 

a greater or less degree ; on some occasions, a locked 
I jaw and other convulsive affections supervene y and all 

I these symptoms continuing to increase, it most frequent- 

ly happens that the torture under which the patient has 
been groaning is at last terminated by death. 

Opinions Different opinions have prevailed respecting the cause 
bout tbe of these symptoms. By some they have been imputed 
to wounds of the tendons. By others the tendons are 
>mi. supposed to be so entirely destitute of sensibility, as to 
be quite incapable of producing so much distress y so 
that wounds of the nerves they consider, on ail such oc- 
casions, as the true cause of the various symptoms we 
have mentioned. 

One or other of these ideas continued to be tbe only 
scarce for explaining the various phenomena found to 
occur in this malady, till a different opinion was sug- 
gested by the late ingenious Mr John Hunter of Lod- 
VoL. Jtx. Part li. + 



after death, must be considered rather as being pro- 
duced by, than as being productive of, such affections ; 
and that such ailments should frequently produce an in- 
flammation of the contiguous veins, is a very probable 
conjecture. In the course of 48 hours from the opera- 
tion, when the febrile symptoms are just commencing, 
such a degree of hardness and evident inflammation is 
induced over all the parts contigvoue to the orifice, that 
it would be surprising indeed if the vein, which is thus 
perhaps entirely surrounded with parts highly inflamed, 
should escape altogether. We shall therefore proceed Realij ow- 
upou tbe supposition of this inflamed state of the veinsing to the 
being a consequence rather than the cause of such ail-P“^. 
ments y and of course we now revert to one or other of 
the opinions long ago adopted on this subject, that all or tendon, 
the train of bad symptoms found on some occasions to 
succeed venesection, proceeds either from the wound of 
a nerve or of a tendon. 

TJiat a partial wound of a nerve will now and then 
produce very distressing symptoms, no practitioner will 
deny: but it has been attempted to be shown, that 
tendons are almost totally destitute of sensibility j and it 
has therefore been supposed, that their being wounded 
can never account for the various symptoms known to 
occur in such cases. There is great reason however to 
think, that in different instances tbe same train of symp- 
toms have been induced by different causes; that in one 
5 C instance 
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supposed. '".all tendmg to indicate the most bmi„„i 

xn this situation of matters, if we have not imnwlutj ' 
recourse to some effectual means, the patient will sea ' 
la 1 1 a victim to the disorder j and the only remejly b ‘ 
which much real advantage is to be expected, i> a fm 
and extensive division of the parts in which the orifee 
producing all the mischief was at first made. Weba 
well, from the experience of ages, that moch more jali 
and distress of every k ind are commonly piodoced bylk 
partial division either of a nerve or of a tendon, tia 
from any of these parts being at once cotenlirelyacras. 
Now the intention of the operation here recoramen^d, 

IS to produce a complete division of the nerve or teodm 
we suppose to have beenwonnded by the point of ik 
lance, and which we consider as the sole cause of li 
the subsequent distress. 

This operation being attended with a good dd of 
pain, and being put in practice for the removal of syoy 
toms from which it is perhaps difficult to persBadetk 
patient that much danger can occur, all tbereKdia 
we have mentioned should be made trial of before it ii 
proposed : but at the same time, care ought to betabfl 
that the disorder is not allowed to proceed too farbefee 
we have recourse to it; for if the patient should bepre- 
viously much weakened by the feverish symptoms binaj 
continued violent for any length of time, neither tto 
remedy nor any other with which we are acquablM 
would probably have much influence. As soon, lieit* 
fore, as the course already prescribed has been fiidj 
tried, and is found to be inadequate to the effects exped* 
ed from It, we ought immediately to have recourse toi 
free division of the parts affected. 

Wherever a wounded or ruptured tendon may ba^ 
situated, the limb should be placed in such a manners®^ 
will most readily admit of the retracted endsof tbetefrj^ 
don being brought together; and when in this slluat^ 
the muscles of the whole limb in which the injury la* 

.. — wee with a c i ' happened must be tied down with a roller, so as topn- 

pledgets spread with Cmilo ®^®*^J*arum saturni, and vent them from all kinds of exertion during the co^ 

cool and easy than bv anr ik ^ are kept more endeavouring at the same time to keep the parts ea^ 

The febrile^W^^ relaxed. Thus, in a wound or rupture of the ten W 

time be attended to bv kppn’ ®^f,***^ the rectus muscle of the thigh, the patient s/f^ 

low diet. nrHRPi.«.*n« » 7 patient cool, on a be kept as much as possible stretched out during 



obviating prevent as much as possible the conse- 

these inflammation and other symptoms which usually 

torii^aij^d ensue, a considerable quantity of blood should be imme- 

Zmi foTs'vetT r® .f j"*‘ ■"*'*« = 'l™l». 

“> l>' k'Pt I” a state of 
peifectrcst, care being at the same time taken to keep 

ti e ^ f'laxed a state as possible^ 

the patient should he also kept cool, on a lonr diet • 

stet’ed^ “"'ssary, gentle laxatives ought to he admini- 

insfI‘r„rT‘'-'-'’i'!®"'''"® ‘I’® symptoms. 

h^Hos '•“‘I’®'- I'ecome more vfolent ; if 

the P-*'“ *’®'®'"®. ™«t® considerable, and especially if 
the swelling begin to spread, other remedies^ come^ to 

lettini’'! ■ 

the I Pd’s of T*"* “ PossiWe to 

the hps of the wound, frequently affords much relief- 

Icesl'ry toev'’“''V'l '>"®™®® 

stai' of t*hp‘T“' “““ally employed in this 

and luiUces “.r f®-“®ntations 

and poultices. In similar aftections of other oarts nn 

rLnd Ittuirful •" but Tn'"!** "■ “‘1 
Ig ^XltTof""’ “‘‘/“I »PP'i®>‘i®“®nnTad of"bT 

IuBlenut-, sT*'"f rather Tend to 

is increased. ’ Tht b«t e^eraaf ‘''® P®'‘“ 

whLlX 4t Stta ^ 

Pledsets snread la n'“ “*‘“™i. a»a 



low diet ’ i *-®®P‘"g the patient cool, on a 

necessarlwr*”^ " '®*.®‘“‘® ®f ‘he bowels j and, if 
neces,„y, farther quantities of blood ought to be eva- 

tim°" t:zi£o\:i:7 f i**.*"’ - -”®- 

rest, opiatl lZto ‘*“‘V>y ®"‘ 't'y the patient’s 
twitThiogs y“he .«'>“>i‘®'i 5 and when 

toms a«P«venJ'^„S„eVo"f t° isV^ 
more necessarv In i u become still 

influence in thfs state of the e ® P'®?®' 

to given in very full dMe^ „Th ®P'»‘®“®“g'>t to 
swering any good nurnoQA instead of an- 

gravate the different svrontn constantly tend to ag- 
the heat and restlessness I" 1* "l ^ ^ ^y increasing 

fluence in rendering the system^m 

was before of the pfin than it 

doced upon it by the wound, effects pro- 

wound or from^fmpVoIr*r®%®‘‘''®'' f'®” “eglecting the 
dies are bad recourse^ to with^*."*’ ‘*'®®® ''®'"®' 

-cr. Uui fever, pain, .nd SinToflhTS S: 

3 



ivci/t eta IILU\/U no - — 

while the thigh should be in some degree 
the muscle itself as far as possible. . 

In similar affections of the teodo acliuhs, e 
should be kept constantly bent to relax the 

the leg, and the foot should be stretched ouUo * 

the ends of the ruptured tendoh being I 

tact. A roller should be applied with a nr™"® ^ 
sufficient for securing the muscles and ten . 
situation ; but care must be taken to preven i . 
peding the circulation. With ibis view, so ^ 
should be preferred either to Im®" 
more elastic, it more readily yields to any swe 
which the limb may be attacked. ^ 

The late Dr Monro was the first who gave *"7 

rate directions for the treatment of rupture i . 

tendons ; and it is perhaps given with more P 
from his having himself experienced the 

misfortune in the tendo acbillis. r Jonhleflui^k^ 

He used a foot-sock or slipper , made o ^ 

ticking,, and left open at the toe; A 

which a strap went up above the call o 



Digitized by 



Goo 





6 IH 

iK]OAds. 

30*;, 

;a2t 



*9 

^'inds of 
thorax. 



i *® 
‘"'laads of 

A abdo« 



W O U [ 

strong piece of the same materials went round the calf, 
and was fastened with a lace. On the back part of this 
was a buckle, through which the strap of the foot-sock 
was passed, by which the calf could be brought down, 
and the foot extended at pleasure. Besides there was a 
piece of tin applied to the fore part of the leg, to pre- 
vent the foot from getting into any improper posture 
during sleep. After proposing to walk, he put on a shoe 
with a heel two inches deep ; and it was not till the 
expiration of five months that he ventured to lay aside 
the tin-plate j and he continued the use of the high- 
heeled shoe for two years. 

From this treatment a knowledge may be formed of 
the treatment necessary to be followed in the laceration 
of tendons of other parts of the body. 

In wounds of the thorax, even though none of the 
viscera should be wounded, we may yet reasonably ex- 
pect that a considerable quantity of blood will be extra- 
vasated j and this, if very large, must be evacuated if 
possible. However, it ought to be particularly ob- 
served, that this extravasated blood should not be dis- 
charged before we are assured that the wounded vessels 
have done bleeding. When the pulse appears sufficient- 
ly strong and equal, the extremities warm, no hickup or 
convulsion, and the patient’s strength continues, we may 
then know that the internal haemorrhagy has ceased, and 
that the means for discharging the blood may now be 
safely used. Matter, water, and blood have sometimes 
vanished from the cavities of the thorax, and been after- 
wards discharged by sweat, urine, &c. Yet this but 
seldom happens *, and if we were to trust to nature alone 
in these cases, it is certain that many would perish fiom 
a destruction of the vital viscera by the extravasated 
blood, who by an artificial extraction of the same blood 
might have been saved. 

Wounds of the abdomen must be closed as soon as 
possible, and then treated as simple wounds ; only tbej 
ought to be dressed as seldom and expeditiously as possi- 
ble. Copious bleeding and a spare diet, with other 
parts of the antiphlogistic regimen, are here absolutely 
necessary. 

It sometimes happens, that, through a large wound 
of the abdominal integuments, the intestine comes out 
without being injured. The most certain method, in 
all such cases, is to return the protruded part as soon as 
possible j for although writers in general formerly re- 
commended warm fomentations, &c. to be previously 
applied, the latest authors upon this subject consider the 
most natural and proper fomentation to be that which is 
produced by the heat and moisture of the patient’s belly, 
and that therefore the intestines, if no mortification has 
taken place, are to be cleared from extraneous matter, 
and immediately returned. 

When the wound of the abdomen is large, the in- 
testines easily prolapse, and they are as easily returned. 
But when part of an intestine has been forced through a 
narrow wound, it is much more dangerous. For the 
prolapsed intestine being distended by flatus, or the in- 
gested aliments driven thither by the peristaltic motion, 
it will become inflamed, tumefied, and incapable of 
being returned through' the stricture of the wound ; 
whence gangrene will soon follow. In this case the ut- 
most care is to be taken to reduce the intestine to its na- 
tural size. When this cannot be accomplished by other 
means, some practitioners of great eminence have even 
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advised the puncturing of the intestine in diflerent places Wovnds. 
in order to discharge the flatus. This practice has also v ■ ■ 
been recommended in an incarcerated hernia, but is ex- 
ceedingly disapproved of by Mr Pott and later writers} 
and it seems to be very dubious whether any good can 
possibly arise from it. To puncture any part that is al- 
ready inflamed, must undoubtedly add to the inflamma*> * 
tion } and it is very improbable that the discharge of 
flatus procured by the punctures would be at all a re-; 
compense for the bad consequences produced by the in- 
creased inflammation. The method of Celsus is much 
more eligible: It is to dilate the wound so as to reduce 
the intestine with ease. 

Sometimes part of the intestine is lost either by suppu- 
ration or gangrene. In this case, all that can be done 
is to put a single stitch through the wounded bowel, and 
to fix it to the external wound by passing the suture also 
through the sides of the wound. The ends of the in- 
testine may perhaps adhere } or at any rate the wound 
will continue to perform the office of an anus, out of 
which the faeces will continue to be discharged during 
life. The directions given by some surgeons about in- 
serting the upper end of the gut into the lower, and 
stitching them together, are perfectly impracticable} and 
even if they were practicable, would certainly produce 
new mortification, which could not but be fatal. 

When the omentum appears prolapsed, the same ge- 
neral treatment is to be observed} only that, when it is 
mortified, the dead part may be safely extirpated. — We 
shall conclude the article of abdominal wounds with a 
case from the memoirs of the academy of sciences for 
the year 1 705, which shows that we ought not to de- 
spair, even though the most desperate symptoms should 
take place. A madman wounded himself in 1 8 diflerent 
places of the abdomen. Fight of these penetrated the 
cavity, and injured the contained viscera } he had a 
diarrhoea, nausea, and vomiting, tension of the abdomen, 
with diflicult respiration and violent fever, so that his 
life was despaired of. During the first four days he was 
blooded seven times} and during the greatest part of the 
cure his diet consisted almost entirely of flesh-broths, 
with the addition of some mild vegetables. By these 
means he was not only cured of his wounds, but restored 
to his right senses. Seventeen months after, he went 
mad again, and threw himself over a precipice, by which 
he was instantly killed. On opening the body, the 
wounds were found to have penetrated the middle lobe 
of the liver, the intestinum jejunum, and the colon. 

Such extraordinary cures are to be imputed, accord- 
ing to the satisfactory explanation of Mr J. Bell, to 
the abdomen being perfectly full, and constantly sub- 
jected to strong pressure between the diaphragm and 
abdominal muscles } which keeps the parts contiguous 
to a wound closely applied to it, also in some measure 
prevents the discharge of faeces or even of blood, and 
gives an opportunity for a very speedy adhesion between 
the parts. 

In wounds of the head, where the cellular membrane WoonL of 
only is aflected, and the aponeurosis and pericranium the head, 
are untouched, phlebotomy, lenient purges, and the use 
of the common febrifuge medicines, particularly those of 
the neutral kind, generally remove all the threatening 
symptoms. When the inflammation is gone oflT, it leaves 
on the skin a yellowish tint and a dry scurf, which con- 
tinue until perspiration takes them away } and upon tNh 
5 C a removal 
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ATounclii. removal of the di^eHsc, the wound immediately recovers 
V—— ' a healthy aspect, and soon heals without further trouble. 
But in the worst kind of these wounds, that is, where a 
small wound passes through the tela cellulosa and apo- 
neurosis to the pericranium, the patient will adroit of 
more free evacuations hy phlebotomy than in the former. 
* In both, the use of warm fomentations is required \ but 
an emollient cataplasm, which is generally forbid in the 
erysipelatous swellings, may in this latter case be used to 
great advantage, ^here the symptoms are not very 
pressing, nor the habit very inflammable, ibis method 
will prove snflScient ^ but it sometimes happens that the 
scalp is so tense, the pain so great, and the symptomatic 
fever so high, that by waiting for the slow effect of such 
means the patient runs a risk from the continuance of 
the fever ^ or else the injured aponeurosis and pericra- 
nium become sloughy, produce an abscess, and render 
the case both tedious and troublesome. A division of 
I be wounded part, by a'simple incision down to the bone, 
about half an inch or an inch in length, will most com- 
monly remove aU the bad symptoms ; and if it be done 
^ ss in time^ will render every thing else unnecessary. 
Wounds of 'f lie penetrating into the cavities of the joints 

e joints, 0 ^^ alarming*, yet, by exposure to the 

air, the lining membrane of sneh cavities acquires such a 
degree of sensibility as to endanger life when they are 
large. As soon therefore as any extraneous body, push- 
ed into the joint, is removed, the admission of the ex- 
ternal air is to be guarded against as much as possible. 
If the wound be not too large, this may be done by 
pulling the skin over the wound of the joint j and, to 
prevent its retraction, rather adhesive plaster, with pro- 
per bandaging, is to be used. But when inflammation 
has come on, repeated and copious blood-letting, together 
with fomentations, becomes necessary ^ and as the pain» 
in these cases, is apt to be violent, opiates must be ad- 
ministered } but should matter be formed in the cavity 
of t[ie joint, free vent must be given to it. 

0/ contused and leeerated ff^nds, — When the small 
vessels are ruptured by a blow with any hard instrument 
without penetrating the skin, at the same time that 
the solid fibres of the part are crushed, the injury is 
termed a contusion: and when at the same time the 
skin is broken, it is termed a contused and lacerated 
wound. 

Symptoms Every contusion therefore, whether the skin is broken 
and eSecu or not, may be properly reckoned a wound ^ where the 
of conlu- injury is so slight that none of the contents of the small 
vessels are extravasated, it scarcely deserves to be men- 
tioned. The immediate consequence of a contusion, 
therefore, is a swelling, by reason of the extravasation 
just mentioned \ and the skin becomes discolonred by 
the blood stagnating under it i hut as this fluid, even 
though covered by the skin, cannot long remain in the 
natural state, it thence happens, that the contused part 
soon loses its florid red colour, and becomes blue or 
black *, the thinner parts being in the mean time pra- 
dually taken up by the absorbent vessels. This at last 
happens to the blood itself 5 the blue disappears, and is 
succeeded by a yellowish coloiir, showing that the blood is 
now dissolved ; after which, the part recovers its former 
appearance, and the ruptured vessels appear to have 
united as if no injury had happened. 

, . symptoms which attend the slightest 

kind of contusions > but it is evident, that where the 



blow is so violent as to roptore the blsod-ressekeoul 
some of the large nerves, all the bad oooseqotiicodd^ 
attend simple wounds of those parts wilUDsuf,ldt^ 
will not be at all alleviated by tbe circansiaDce of tit 
skin remaining whole. Hence it is easy to at hit 
contusion may produce ulcers of the wont kiid, ^ 
grene, sphacelus, carious bones, Ac,} tnditil^|s ■ 
to be on a glandular part, a sobirrui or caoceruvij 
frequently found to ensue. Even tbe yisceniheflistl^ 
especially of the abdomen, may be iDjoredbycootBln 
to such a degree as to produce an iDflammstioD, ^ 
grene, or schirrus, nay instant death, without roptwq 
the skin. ! r| 

0/* Gun-shot Gun-sbot wooodi cub 

considered in no other light than contused vouoi*. h 
those made by a musket or pistol ball, the M tkiijs 
to be done are, to extract the ball, or »ny otlw tj 
traneous body which may have lodged io the to 
ed part ^ and to stop tbe hemorrhagy, If h a 
effusion of blood from the rupture of some coowknh 

It^is frequently necessary to enlarge the 
order to extract the ball } and if it has goo* 
through (provided the situation 
will adroit of its being done with safety), the * , is j 
to be laid freely open ibroiigh its whole l«sft®> - 
which means any extraneoos body will be off® 
removed, and the cure facilitated. 

In order to get at the ball, or any foreign OiOter,^ 
probe is to be used as sparingly as jK^ible : 
must appear evident to any one who will on 1 . 

the nature of the symptoms attendant on F . “ 
wounds of the breast or belly, cither a bu ^ 
sharp instrument j the thrusting in a pro T . 
der such circamstances 

the finger is to be preferred as. tbe best and trUfftpW 
where it can be used. 

If 



ImII, or any other foreign Wf; 
lodged near the orifice, or can fcon 

ger to lie under the skin, though at 
the mouth of the wound, we should 
it out: but when it is sunk deep, an * 
yond the reach of the finger, it mm y-pnle 
on the least reflection, ^^®*/*J*^****^‘"^*l^ bees lih®»“* 
in quest of the bullet, and then, as 
practised, a long pair of with 

teeth, into a wound of that ° „ jmtil* 

certainty to extract it, must godcooKq»«»^ 

and inflame the parts to a great degree , ^ 

ly do as much, or more, mischief .sjj® 
first in forcing its passpge 
they at the same time lav hold . 
tery or nerve abng with tne UH ( . . 
faif of being the case), what 
would attend such a proceeding. 
of this sort be less injurious, if a bqUef w ^ 



Sffi>»‘; 



tempts are the less necessary, beca . 

instances have occurred, where 

lodged in several 

they have worked themselves * ^ iD»iy<^*^ 

f.ce%«dwer«v.ryeMilye*trt«^-‘“J 
where balls I»ve been entire f. . ^ 
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sto! shot, anti of course be small, it will be necessary to 
> dilate the wound without delay, provided the nature of 
. the part will permit of this with safety : for in wounds 
fnjjatat'on joint, or in very membranous or tendinous parts, 

^ ilid. knife, as well as forceps, should be put under some 

restraint j nor should any more opening be made than 
what is absolutely requisite for the free discharge of the 
•>**' matter lodged within. 

lett Where the wounded person has not suffered any great 

iflita loss of blood, and this is generally the case, it will be ad- 

•eii visahle to open a vein immediately, and take from the 

arm a large quantity j and to repeat bleeding as circum> 
stances may require, the second, and even the third day. 
vantage Repeated bleedings in the beginning are followed by 
>leed> - . . . . I 
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many advantages. They prevent pain and a good deal 
of inflammation, lessen any feverish assaults, and seldom 
fail to obviate imposthumations, and a long train of com- 
plicated symptoms which are wont otherwise to inter- 
rupt the cure, miserably harass the poor patient, and 
too often endanger his life. Even where the feverish 
symptoms run high, and there is almost a certainty that 
matter is forming, bleeding, in such a state, is very fre- 
quently of great advantage. 

For the first twelve days afler the wound has been re- 
ceived, it will be proper to observe a cooling regimen, 
both in respect of the medicines that may be prescribed, 
and the diet requisite for the support of the patient. It 
is likewise absolutely necessary that the body be con- 
stantly kept open. Unless, therefore, nature does ibis 
office of herself, a stool should be every day procured, 
oitber by emollient clysters, or some gentle laxative 
taken at the mouth 5 and whenever there is much pain 
in the wounded parts, immediate recourse roust be had 
to opium. 

As to external applications, whatever is of a hot spiri- 
tuous nature is remarkably ii\}iiriuus on these occasions, 
and what no wonnded part can in any degree bear. Thq 
iJ^PPbcaiion. wound may be dressed with pledgits of any emollient 
ointment , the whole being covered with a common 
poultice, or, in some cases, the preparations of lead may 
be used. An opiate should now be administered *, and 
the part aflVeted being placed in the easiest and most 
convenient posture, the patient should be laid to rest. 
The formation of matter, in every contused wound, is an 
object of the first importance ; for, till this takes place, 
there is often reason to suspect that gangrene may hap- 
pen. With a view to hasten suppuration, the warm 
poultices should be frequently renewed, and they should 
be continued till the tension and swelling, with which 
wounds of this kind are usually attended, be removed, 
and till the sore has acquired a red, healthy, granula- 
ting appearance, and then it is to be treated like a com<! 
mon ulcer. 

Gun-shot wounds are commonly covered from the 
beginning with deep sloughs, and various remedies are 
recommended for removing these. Every appearance, , 
however, of this kind with which they are attended pro- 
ceeds entirely from contusion ; and, excepting the injury 
be extensive, the slough is not often perceptible, or it 
is so thin as to oonie away along with the matter at the 
first or second dressing. Although emollient poultices 
be extremely useful, they ought to be no longer conti- 
ed than till the effects already mentioned are produced j . 
otherwise they will not only relax the parts, . but also . 
produce too copious a. discharge of matter, which is. 
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sometimes attended with great danger. A too copious Wounds, 
flow of matter may proceed from diflferent causes 5 but ^ 
in whatever way it may have been produced, the prac- 
tice to be adopted must be nearly the same. Every col- 
lection which appears must have a free outlet, and the 
limb laid in that posture which will most readily adroit 
of its running oflP. In such circumstances, nourishing 
diet and Peruvian bark in considerable quantities are 
highly useful. When the discharge continnes copioos, 
in spite of every effort to check it, detached pieces of 
Inine or some extraneous matter are probably the cause. 

In such a situation nothing will lessen the quantity of 
matter till such substances be removed. The wound 
ought therefore again to be examined, and any loose 
bodies taken away. Pieces of cloth have been known > 
to be removed by setons, when that method was practi- 
cable, after every other method had failed. Opium is 
frequently used in cliecking an excessive discharge 
when it happens to be kept up by irritation. 

Although no considerable bemorrhagy may happen 
on first receiving a gun-sbot wound; yet after the sloughs 
commonly produced upon such occasions fieve come off*, 
some considerable arteries may be exposed, and then a 
dangerous bemorrhagy may ensue. The hemorrhage 
is often preceded by a great heat in the injured parts, 
and with a throbbing pulsatory pain. At this period it 
may frequently be prevented by plentiful blpod-letting, 
particularly local. But if the hemorrhage has fairie 
taken place, and from arteries of considerable size, no- 
thing will restrain it but the proper application of liga- 
tures. As the discharge in these ca^rs would ofien 
prove dangerous before the surgeon couhl be procured, 
the attendants should be furnished with a tourniquet, 
with directions to apply it, upon the first appearance 01 
blood. 

Till of late years the scarifying of gun-shot wounds SearifyiDg . 
was a practice which prevailed very universally among ^mproptr. . 
surgeons ; and it was expected b,y this, that tbe sloughs 
with which wounds at*e sumetimes covered would sooner 
separate, and that the cure would therehy .be more rea- 
dily pi rformed. It is now^ however, known, that this 
practice, instead of being useful, very generally does 
harm by increasing the inflammatien. It should there- 
fore he laid enlireTy aside. 

When a gun shot wound cannot easily or safely be laid 
open from one end to the other, perhaps it may be pro- 
per to introduce a cord through the sinug.^ This, how- 
ever, should not be attempted till tbe first or inflamma- 
tory state of the wound is over : but when a cord cannot 
be properly introduced, on account of tbe situation or 
direction of the wound, compression may prove equally, 
useful here as in cases of punctured, wounds.^ 

Mortification happening after gun-shot wounds, is to MoiUfioa*. 
be treated in the same manner as if it bad arisen (rom^^ 
any other cause, only bark is not to be promiscuously 
used ; as,^ in pletlioric habits, it may prove hurtful, 
though in debilitated relaxed habits it will be extreme- 
ly u^iefol; but even in such it should never be given 
while much pain and tension continue. 

Of fr wnda and Injuries of the Head producing Frac- g 
tures and When the brain is compres8ed,oi comprei— 

a set of symptoms ensue, extremely, dangerone, thou^uon ofthec 
sometimes they , do . not make their appearance till brain, 
after a considerable interval. But at whatever time 
they appear^ they are uniformly of the same kind, and 
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Wounds, are m general as follows : drow'siness, giddiness, and stu> 
pefaction, dimness of sight, dilatation of the pupil 5 and, 
where the injury done to tlie head is great, there is com- 
monly a discharge of blood from the eyes, nose, or 
ears. Sometimes the fractured bone can be discovered 
through the integuments, at other times itcannot. There 
is an Irregular and oppressed pblse, and snoring or apo- 
plectic stertor in breathing. There is likewise nausea 
and vomiting, with an involuntary discharge of faeces 
and urine. Among the muscles of the extremities and 
other parts, there is loss of voluntary motion, convulsive 
tremors is some parts of the body, and palsy in others, 
especially in that side of the body which is opposite to 
the injured part of the head. 

Some of the milder of these symptoms, as vertigo, stu- 
pefaction, and a temporary loss of sensibility, are fre- 
quently induced by slight blows upon the head, hut com- 
monly soon disappear, either by rest alone, or by the 
means to be afterwards pointed out. But when any 
other symptoms ensue, such as dilatation of the pupils, 
and especially when much blood is discharged from the 
eyes, nose, and ears, and that there is an involuntary dis- 
charge of faeces and urine, it may be reasonably conclu- 
ded that compression of the brain is induced. 

The cavity of the cranium, in the healthy and natu- 
ral state, is everywhere completely filled by the brain j 
whatever therefore diminishes that cavity, will produce 
a compression of the brain. 

The causes producing such a diminution may be of 
various kinds, as fracture and depression of the bones of 
the cranium j the forcible introduction of any extrane- 
ous body into the cavity of the cranium ; effusion of 
blood, serum, pus, or any other fluid j the thickness and 
irregularity of the bones of the cranium in certain dis- 
eases, as in lues venerea, rickets, or spina ventusa ^ or 
water collected in hydrocephalous cases. The first 
set of causes shall be considered in their order. The 
four last mentioned belong to the province of the phy- 
sician, and have been considered in a former part of 
this work. 

Fractures of the cranium have been differently dis- 
tinguished by diff'erent authors *, but it seems suflicient 
to divide them into those attended with depression, and 
those which are not. 

In fracture and depression of the cranium, the treat- 
ment ought to be, — to discover the situation and extent 
of the fracture ; and to obviate the effects of the injury 
done to the brain, by raising dr removing all the de- 
pressed parts of the bone. 

discoTerinir teguments corresponding to the injury done 

the situa-* lacerated, and, as is sometimes 

tionoffrac- the case, entirely removed, the state of the fracture is 
tiircs of the immediately discovered j but when the integuments of 
eramum. sl^^ull remain entire, even though the general symp- 
toms of fracture be present, there is sometimes much dif- 
ficulty in ascertaining it. When, however, any exter- 
nal injury appears, particularly a tumor from a recent 
contusion, attended by the symptoms already described, 
there can be no doubt of the existence of a fracture. 
But it sometimes happens that compression exists without 
the smallest appearance of tumor. In such cases, the 
whole het^ ought to be shaved, when an inflammatory 
spot may frequently be observed. Sometimes the place 
of the fracture has been discovered by the patient apply- 
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ing the hand frequently on or near some pirticolarph U 
of the bead. h* 

When the symptoms of a compressed brain are ei 
dently marked, no time ought to be lost In settiit 
about an examination of the state of thecranloin,vl)trt* 
ever appearances point out, or even lead ns tocoojtc 
ture, in what part a fracture may be sitnated. 
this purpose an incision is to be made upontliesjct 
through the integuments to the surface of the bew, 
which must he suflSciently exposed to admit of a (re 
examination. 

Some authors have recommended a crucial inciiloii; 
others one in form of the letter T j while manyidT« 
a considerable part of the integuments to be entirely n* 
moved. But as it is more agreeable to the pit^ 
mode of practice to save as much of the skin as possible, 
a simple incision is generally preferred, unless the fne- 
ture run in different directions, and then tbe inciiiiB 
must vary accordingly. It will frequently happen, iht 
a considerable part of the integuments roust be sepanla 
from the skull, in order to obtain a distinct view of ibe 
full extent of the fracture 5 but no part of the integu- 
ments is to be entirely removed. | 

When blood-vessels of any considerable size are^ 1 
vided, either before or in time of the examination,^ | 
ought to be allowed to bleed freely, as In no ewe wW- 
ever is the loss of blood attended with more admt^ 
than the present. When, however, it appears t » 
patient lias lost a sufficient quantity, the vessels oogw 

to be secured. •r.u.uil 

After the integuments have been divided, if the sm 
be found to be fractured and depressed, the natro 
tbe case is rendered evident ; b“‘ 7'’' 
no external appearance of fracture, tumor, « i 
or other injury, if the patient continne to labour ^ 
symptoms of a compressed brain, if the 
been separated from the bone, and es^cia y 
has lost its natural appearance, and has acqro 
white or dusky yellow hue, the trepan ^ht 
plied without hesitation at the place 
pearances mark the P*"*”^*!*® ° r r ® 

Again, although no mark either 0 table 

dIseals undernelh.should 

the bone, yet there is a possibility :ndeedi*Mt» 
may be fractured and depressed. Th>s m d^^^ 
common occurrence, but it happens p 
quently than surgeons have been • ’ jg great, 

It does happen, the injury done to c 

and attended with as much |[catioDoflb« 

thickness of the bone is beat in. The appheam 

trepan is therefore necessary. *--nan, it happeiu 

But if, after the application theoJerof 

that no mark of mater bcloi^ib 

inner table in that part, or in still wotl' 

and that the symptoms to be suspected; or 

nue, a fracture in some P .itiooers 
that kind of fracture termed 
surCf where the skull is fracture a . ^ tbe 

sed on the opposite side to, or a jjfortoDStdy 

part where the injury was receive . ^ 

a very freq“e“‘ 
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^“fBiounds. is discovered, no extravasation appears on the surface of 
-V-— the brain } and if blood-letting and other means usually 
employed do not remove the symptoms of compression, 
the operator is to search for a fracture on some other 
part. The whole head should again be examined with 
much accuracy \ and, by pressing deliberately but firm- 
ly over every part of it, if the smallest degree of sensi- 
bility remains, the patient will show signs of pain, ei- 
ther by moans or by raising his bands, when pressure is 
made over the fractured part. In this way fractures 
have been frequently detected, which might otherwise 
have been concealed. 

Having now considered every thing preparatory to 
the operation of the trepan, we shall next point out the 
means best adapted for the removal or elevation of a de- 
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The first thing to be done is, after shaving the bead, 
to make an incision as deep as the bone, and directly 
upon the course of the fracture. 

The patient ought to be laid on a table, with a mat- 
tress under him, while bis head is placed upon a pillow, 
and secured by an assistant. When the extent of the 
fracture has been determined, and the bleeding from the 
incision stopped, the depressed bone is now to be eleva- 
ted •, but previous to this it is necessary to search for 
detached pieces. Should any be found, they ought to 
be removed by a pair of forceps adapted to this purpose. 
By the same instrument any splinters of bone which may 
have been beaten in may be removed j but when a part 
of the bone is beaten in beyond the level of the rest of 
the cranium, as much of the pericranium is then to be 
removed by a raspatoiy, as will allow the trephine to 
be applied ^ or, if the operator incline, for the sake of 
dispatch, be may use the trepan j or the operation may 
be begun and finished with the trephine, while the tre- 
pan may perform the middle and principal part of the 
work. This part of the work is begun by making a 
hole with the perforator, deep enough to fix the central 
pin of the trephine, in order to prevent the saw from 
slipping out of its central course, till it has formed a 
groove sufficiently deep to be worked steadily in ^ and 
then the pin is to be removed. If the bone be thick, 
the teeth of the saw must be cleaned now and then by 
the brush during the perforation, and dipped in oil as 
often as it is cleaned, which will considerably facilitate 
the motion, and render it more expeditious : making it 
at the same time much less disagreeable to the patient, 
if he possess his senses. That no time may be lost, the 
. operator ought to be provided with two instruments of 
- the same size, or at least to have two heads which can 
be readily fitted to the same handle. 

After having made some progress in the operation, 
the groove ought to be frequently examined with a pick- 
tooth, or some such instrument, in order to discover its 
depth ; and if one side happen to be deeper than the 
other, the operator ought to press more on that side 
which is shallowest. Precautions are more particularly 
necessary when the operation is performed upon a part 
of the skull which is of an unequal thickness, especially 



after the instrument has passed the diploe. And though Wounds, 
it be said by writers in general that the instrument may * — y «i 
be worked boldly till it comes at the diploe (which is 
generally known by the appearance, of blood), yet the 
operator should be upon his guard in this point, examin- 
ing from time to time if the piece be loose, lest through 
inadvertence the dura mater be wounded ; for in some 
parts of the skull there is naturally very little diploe, 
and in old subjects scarcely any. It ought likewise to 
be remembered, that the skulls of children arc very thin. 

When the piece begins to vacillate, it ought to be snap- 
ped off with the forceps or levator ; for the sawing 
ought by no means to be continued till the bone be cut 
quite through, otherwise the instrument may plunge in 
upon the brain, or at least injure the dura mater (b). 

If the inner edge of the perforation be left ragged, it is 
to be smoothed with the lenticular, to prevent it from 
irritating the dura mater. Particular care is to be taken 
in using the Instrument, lest it should press too much 
upon the brain. 

The next step is to niise the depressed part of the 
bone with the levator, or to extract the fragments of 
the bone, grumous blood, or any extraneous body. Af- 
ter this, if there appear reason to apprehend that blood, 
lymph, or matter, is contained under the dura mater, it 
ought to be cautiously opened with a lancet, endeavour- 
ing to avoid the blood-vessels running upon it, or lying 
immediately under it. 

When the trepan is to be used on account of a fissure 
in which the bone will not yield, the instrument should 
be applied so as to include part of it, if not directly over 
it, as it is most probable that the extravasated fluid will 
be found directly under it. And when the fissure is of 
great extent, it may be proper to make a perforation at 
each end, if the whole can be conveniently brought in- 
to view ; and in some cases several perforations may 
become necessary. 

When it is proposed to make several perforations to 
remove depressed fragments of the bone which are firm- 
ly fixed, and having the internal surface larger than the 
external, or to raise them sufficiently, it is necessary to 
apply the trepan as near the fractured parts as possible^ 
making the perforations join each other, to prevent the 
trouble of cutting the intermediate spaces. 

When the skull is injured over a suture, and it is not 
thought advisable to use the trepan, a perforation ought 
to be made on each side of the suture, especially in 
young subjects, in which the dura mater adheres more 
strongly than in adults j because there cannot be a free 
communication between the one side and the other, on 
account of the attachment of that membrane to the su- 
ture. 

After the elevation of the depressed pieces, or the re- Treaunent 
moval of those which are quite loose, the extraction ofofilic pa- 
extraneous bodies, and the evacuation of extravasated *dtcr 
fluids, &c. the sore is to be dressed in the lightest and^* opera- 
easiest manner j all that is necessary being to apply 
pledget of fine scraped lint, covered with simple oint- 
ment, to that part of the dura mater which is laid bare 

by 



(B) A trepanning instrument has been invented by Mr Rodman, surgeon. Paisley, which has no central pin, 
and it is so contrived that any given thickness of bone may be cut, so that the danger from other instruments is 
by the use of this entirely avoided. See a more detailed account of this instrument under Abaptiston. 
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and the dressing* may be retained in their place by a 

peHy fixe^^*‘“'’ “■* P™- 

heJ?" l'’.® p'*'®'' *" *® ®“y “ position in 

bed as possible, with bis head and shoul/ere ^vated a 
little more than ordinaiy If the operation be attend- 
ed with success, the patient will soon begin to show fa- 
ourable sy mptoms ; be will soon show signs of increas- 

duairT-^"*^’ i'r® original bad symptoms will gra- 
dual y disappear. After this he ought to be kept as 
quiet as possible ; proper laxatives are to be administer- 
and such as may be least of a nauseating nature. 

His food ought to be simple and easy of digestion, and 
his drink of the most diluent kind. If he Mmplain of 
the wound being uneasy, an emollient poultice should 

k tdi*‘t *®">‘ 

ofX suppuration from the whole surface 

Every time the wound is dressed, the purulent mat- 
er ought to wiped off from it ’with a Bne wT™. 

tCTuri mal sloughiness take place on 

nletelli . y 7 it "ill then be com- 

wb*^ J ®epanited. Granalation.9 will begin to form, 
which will continue to increase till the whole arise to 
a level with the surface of the cranium. The edges of 
the sore are now to be dressed with cerate strapsf and 
the rest of it covered with ffne soft lint, kept^ntly 
‘'’® ”'8l't«»P properly tied. In^thif way 
th® cure will go on favourably} luxuriance of granula- 

1'^"* i'- l>* prevented } the parts will cica- 

trize kindly } and as the skin has been preserved in 

manX*'"”«P “'"“ 5 ? i’™®®®'* ‘'*‘® i»vourable 

the patient is"seized*»"ifc ’s'- *!?’"? ***® “lu^t^tion mai no assistance Irom me trepan can w 

his arms and endeav *"y »d»antage } for the effects of concnssion ire loUl^ 

XirtXsTmptlsof T' •'’‘'"*®'^ “ those of c.mpres.ion,«idtherel««..h 

the saX r foXel ®rT“'‘' ""’*■" "®“®'y i“ ■* different manlier. 

pulse be nukkXd ./■ ^".i ®®P®®'»”y if ‘I'e M'ouitos, in J^bmery. See FarrieRT Mr. 

freely ^asVere wi^h^"®’ '*'®d WRASSE, or Old Wife. See Labros, Ichtbw- 

ireeiy, as tliere will be reason to suspect some tendency 

to inflammation in the brain. Sometimes, though the 

re!ie*»“d *“ »l'pli«d, the symptoms are not 

tern n*^’ ®", extravasated fluids collected in- 

ternally under the dura mater, or between the pia mater 

LJ::*'";." “■* ‘'>® -untriclel^ The 

of the colleJr * ' 1*® P™P®'*i®“ ‘0 the depth 

of the collection. Particular attention therefore onelit 

®‘“‘®.®f ‘h® dura materX 



brain. 

^k M alarming appeanncenowid 

then follows the operation of the trepan j oamely.ik t 
excrescences called formerly supposed to pwOlk 
immediately from the surface of the brain, but whiiJ, i, 
general, originate from the surface of tbednranaUrN 
cut edge of the bone granulating too loxoriantlj. 

It often happens that they possess little sensibility; 
and then the ^st method to prevent their rising to my 
great height is to touch them freqnently with lout 
caustic : but some cases occur where their sensibility n 
80 great that they cannot be touched, unless they bar 
by a small neck ; and then a ligature may be puirooad 
them, and tightened from time to time till they inf 
off, which will commonly be io the course of a fei 
days.^ It seldom happens, however, that there isiay 
occasion for applying such means for the remonlof 
these tumours, for they generally fall off as the perfon- 
tions of the bone fill up. 

If they do not, as the connection between theo ad 
the brain will be then in a great measure intercept^, 
they may be with more safety removed, either by eid* 
sion, by caustic, or by ligature. 

The cure being thus far completed, only a small d- 
catrix will remain, and in general the parts will be 
nearly as firm as at first : but when much of the iflt^ 
guments have been separated or destroyed, as ibry art 
never regenerated, the bone will be left covered only 
by a thin cuticle, with some small quantity of cellolac 
substance. When this is the case, the person oogbtt# 
wear a piece of lead or tin, properly fitted and lind 
with flannel, to protect it from the cold and other ei* 

ternal injuries. 

This is the method now commonly practised in 
of compression ; but it frequently happens, that in^tad 
of compression, such a degree of conco^ion takes plw 
that no assistance from the trepan can be attended witi 
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WREATH, in HeraA/zy, a roll of fine linw oriiit 
(like that of a Turkish turban), consisting of t “J 
lours borne in the escutcheon, placed in an acbiev 

1 ... . . . I • IDD* 



lours borne in the escutcheon, placed in an acuiv 
between the helmet and the crest, and immedately «>r 
porting the crest. . r .iim 

WRECK, or Shipwreck, the de8tractionof**‘''P 

tlle'^eXat'ion L” “‘V ‘"ir m ”, "’“*®'‘ “^®® 

bdow the dura mater ^ I^ blood be collected at sea, and the goods or 



1 . , r''*’ memorane will be found 

tense, dark coloured, elastic, and even livid } in which 
chTr’™ becomes absolutely necessary to dis- 

J^arge the extravasaled fluid. Gentle scratches are to 
made with a scalpel, till a probe or di.ectorv^ 

I. . ■ 

After the dura mater ha, been ert in this m,„„er, 

5 



j«uu, ultrsc goouH, so j- 

to the king : for it was held, that, by 
ship, all property was gone out of the origin* 

But this was undoubtedly addingsorrow 

was consonant neither to reason nor humanity. 

fore it was first ordained by King Henry •• * 

person escaped alive out of the 

wreck ; and afterwards King Henry H. by \ « jj. 

declared, that if on the coasts 

tou, Oleron, or Gascony, any ship should be ^ 
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a'ftd either man or beast should escape or be Found there- 
in alive, the goods should remain to the owners, if they 
claimed them u'ithin three months 5 but otherwise should 
be esteemed a wreck, and should belong to the king, or 
other lord of the franchise. This was again confirmed 
with improvements by King Richard I. ; who, in the 
second year of his reign, not only established these con- 
cessions, by ordaining that the owner, if he was ship- 
wrecked and escaped, o/nues res suas liheras et quietds 
haberet, but also, that if he perished, his children, or, in 
default of them, his brethren and sisters, should retain 
the property : and in default of brother or sister, then 
the goods should remain to the king (a). And the 
law, as laid down by Bracton in the reign of Henry HI. 
seems still to have improved in its equity. For then, if 
not only a dog (for in*<tance) escaped, by which the 
owner might be discovered, but if any certain mark 
were set on the goods, by which they might be known 
again, it was held to be no wreck. And this is cer- 
tainly most agreeable to reason ; the rational claim of 
the king being only founded upon this, that the true 
owner cannot be ascertained. Afterwards, in the first 
statute of Westminster, the time of limitation of claims, 
given by the charter of Henry II. is extended to a year 
and a day, according to the usage of Normandy : and 
it enacts, that if any man, a dog, or a cat, escape alive, 
the vessel shall not be adjudged a wreck. These ani- 
mals, as in Bracton, are only put for examples 5 for it 
is now held, that not only if any live thing escape, but 
if proof can be made of the property of any of the goods 
or lading which come to shore, they shall not be for- 
feited as wreck. The statute further ordains, that the 
sheriff of the county shall be bound to keep the goods a 
year and a day (as in France for one year, agreeable to 
the maritime laws of Oleron, and in Holland for a year 
and a half), that if any man can prove a property in 
them, either in his oWn right or by right of representa- 
tion, they shall be restored to him without delay j but 
if no such property be proved within that time, they 
then shall be the king’s. If the goods are of a perish- 
able nature, the sheriff may sell them, and the money 
shall be liable in their stead. This revenue of wrecks 
is frequently granted out to lords of manors as a royal 
franchise ; and if any one be thus intitled to wrecks in 
his own land, and the king’s goods are wrecked there- 
on, the king may claim them at any time, even after 
the year and day. 

It is to be observed, that, in order to constitute a le- 
gal wreck, the goods must come to land. If they con- 
tinue at sea, the law distinguishes them by the barbarous 
and uncouth appellations of jetsam^ flotsam^ and lig^an. 
Jetsam is where goods are cast into the sea, and there 
•ink and remain under water : flotsam is where they 
continue swimming on the surface of the waves : ligan 
is where they are sunk in the sea, but tied to a cork or 
buoy, in order to he found again. These are also the 
king’s, if no owner appears to claim them ; but if any 
owner appears, be is intitled to recover the possession. 



For even if they be cast overboard, without any maik 
or buoy, in order to lighten the ship, the owner is not 
by this act of necessity construed to have renounced bis 
property : much less can things ligan be supposed to be 
abandoned, since the owner has done all in his power to 
assert and retain his property. These three are there- 
fore accounted so far a distinct thing from the former, 
that by the king’s grant to a man of wrecks, things jet- 
sam, flotsam, and ligan, will not pass. 

Wrecks, in their legal acceptation, are at present not 
very frequent j for if any goods come to land, it rarely 
happens, since tlie improvement of commerce, naviga- 
tion, and correspondence, that the owner is not able to 
assert his property within the year and day limited by 
law. And in order to preserve this property entire for 
him, and if possible to prevent wrecks at all, our laws 
have made many very humane regulations ; in a spirit 
quite opposite to these savage laws which formerly pre- 
vailed in all the northern regions of Europe, and a few 
years ago were still said to subsist on the coasts of the 
Baltic sea, permitting the inhabitants to seize on what- 
ever they could get as lawful prize j or, as an author 
of their own expresses it, “ in navfragprum miseria ct 
calamitate tanqvam vultures ad prerdam currered^ For 
by the statute 27 £dw. III. c. 13. if any ship be lost on 
the shore, and the goods come to land (which cannot, 
says the statute, be called wreck), they shall be pre- 
sently delivered to the mei-chants, paying only a reason- 
able reward to those that saved and preserved them, 
which is intitled salvage. Also by the common law, if 
any persons (other than the shcrift ) take any goods so 
cast on shore, which are not legal wreck, the owners 
might have a commission to inquire and find them out, 
and compel them to make restitution. And by 1 2 Ann. 
stat. 2. c. 18. confirmed by 4 Geo. I. c. 1 2. in order to 
assist the distressed, and prevent the scandalous illegal 
practices on some of our sea- coasts (too similar to those 
on the Baltic), it is enacted, that all head-officers and 
others of towns near the sea, shall, upon application 
made to them, summon as many hands as are necessary, 
and send them to the relief of any ship in distress, on 
forfeiture of lool. ; and in case of assistance given, sal- 
vage shall be paid by the owners, to be assessed by three 
neighbouring justices. All persons that secrete any 
goods shall forfeit their treble value j and if they wil- 
fully do any act whereby the ship is lost or destroyed, 
by making holes in her, stealing her pumps, or other- 
wise, they are guilty of felony without benefit of clergy. 
Lastly, by the statute of 26 Geo. II, c. 19. plundering 
any vessel, either in distress or wrecked, and whether 
any living creature be on board or not (for whether 
wreck or otherwise, it is clearly not the property of the 
populace), such plundering or preventing the escape of 
any person that endeavours to save his life, or wounding 
him with intent to destroy him, or putting out false 
lights in order to bring any vessel into danger, are all 
declared to he capital felonies ; in like manner as the 
destroying of trees, steeples, or other stated sea-marks, 

is 



AVreck. 



(a) tn like manner Constantine the Great, finding that by the imperial law the revenue of wrecks was given 
to the prince’s treasury or fiscus, restrained it by an edict (Cod. ii. 5. i.) and ordered them to remain to the 
owners *, adding this humane expostulation^. “ Quod enim jus habet fiscus in aliena calamitate, ut de re tarn luc- 
ttiosa compendium sectetur.’^ 

V©L. KK. Part II-* \5 ^ ' 
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ck .s punisliea by the statote 8 El.z. c. i,. will, a Lfe/ 
iag. outlawry. Moreovei-, by the statute of 

— > y- P'lfering any goods cast ashore is declared to 
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preven he ir P"’”"* shipwi-ecked, or 

evei r I ‘’'® “•'.p, is capital. And to steal 

the nartv h".^ T “ ''"“'“‘i" ’"''‘ckod, makes 

»>e party I able to answer for the whole ship and caroo 

The laws also of the W.sigoths, and the most early Nea- 

aU llmse w7‘‘‘'‘‘'r*’ ?“"*''>*■> "‘‘k ‘I'® «t">ost sLerity 
a t those who neglected to assist any ship in distress or 

Soo-ls cast on shore.^ ^ ’ "* 

WrEV Wr OR.VITHOLOGY /«r/c.V. 

of the t^’st I philosopher, and one 

ot the most learned and most eminent architects of his 
age, was i!,e son of Christopher Wren dean of Windsor 

in le/ran of master of arts 

■ ‘653. and was chosen fellow of All-Souls colleoe 

the^m young he discovered a surprising genius for 
vances before he was sixteen years old. In Igco |,e 

London '"wr^'T'’ a‘ Gresham coUege, 

Isoiidon , which he resigned in 1660, on his beini^ 

foiT"he" ®”''‘“"P''"'®=‘'«"l'ip of astronomy in Ok- 

toid ho «as next year created doctor of laws, and in 

1663 was elected fellow of the Royal Society ’ He wis 
anl ‘*'® ®®"’“”*s'pners for the reparation of St Paul’s • 
beauXl "'^“1 examine the most 

servatlons A r,,’ o*‘"ous oh- 

plarfrrehiiN • ■'‘7 " ‘>® ''rew a noble 

Xeh I ®'fy of London after the 6,e 

of Sir j'olinXnl**^ ‘0 parliament; and upon the decease 
r.l7f k- Gonham in 1668, was made surveyor-eene- 

dllec fon oT’iX ! ’ “?•* fr®" '-d X 

he ac,uii.d thcX^hr:-;v:tiX'xfbX 

wich hospital, and many other beautiful edifices He 

forMelcomb Devonshire, and then 

Ivegis in the same county: but in 

—surino Vh L.:. ; ®P"‘‘ ”’od an instrument for 
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between two person, unarmed, body to body, t, „ 
their strength and dexterity, and t^ nbich cm L 
Ills opponent to the ground. 

Wrestling is an exerci.se of very great antiqoitysri 
tame. It was in use in tin; heroic agej witnessHer. 
culcs, who wrestled with Antaus. 

It continued a long time in the highest repute, d 
had considerable rewards and honours assigned to it « 
tlic Olympic games. It was the custom for the atbkts 
to anoint their bodies with oil, to give the less bold to 
their antagonists. 

Lycurgus ordered the Spartan maids to wrestle ia 
public quite naked, in order, as it is observed, to bruk 
them of their too much delicacy and niceness, to note 
them appear more robust, and to familiarize thepeo^, 
olc. to such nudities. 

WRIST, in Anatomy. See there, N®53- 

WRIT, in Law^ signifies, in general, the king’s pr^ 
cept in writing under seal, issuing out of some coart, ^i* 
rected to the sheriff or other officer, and commaDliij 
something to be done in relatfon to a suit or action, « 
giving commission to have the same done. And, accord- 
ing to Fitzherbei t, a writ is said to be a formal letteref 
the king in parchment, sealed with his seal, and directed 
to some judge, officer, or minister, &c. at the suitofa 
subject, foi- the cause briefly expressed, which is to be 
determined in the proper court according to law. 

^ AVrits, in civil actions, are either original orjodi- 
cial : original, are such as are issued out of the courtflf 
chancery for the summoning of a defendant to appear, 
and are granted before the suit is commenced, in order 
to begin the same ; and judicial writs issue ont oftbe 
court where the original is returned, after the suit is !>«■ 
gun. See Process. 

The original writ is the foundation of the suit. See 
Suit. 

When a person hath received an injury, and thinks it 
worth Ills while to denland a satisfaction for it, hei*^ 
consider with himself, or take advice, what redress toe 
law has given for that injury j and thereupon is to rnw 
application or suit'to the crown, the fountain of all 
tice, for that particular specific remedy which be is e- 
termined or advised to pursue. As for monej due on 
bond, an action of debt ; for goods detained witbon 
force, an action of detenuc or trover ; or, if taken w 
force, an action of trespass vi ct annis; or, to trj 

title of lands, a writ of entry or action of trespass 

ejectment } or for any consequential injury received,^ 

finf^risil ttclinn nn fliA raep. T'n f ilis cnd lie IS tO SUC 0 , 



injeclinrr liquors into the ® experiment of 

tran-s^red i^nto Lat Mr^ He 

phiu Geometrtca : and 6”ireu s Horo/ogtogra- 

eburch of Salisburv and ot 

his posthumous works and drl^bt* 

his son. draughts were published by 



rjccimeiit , or lor any coDHcqueium* 
special action on the case. To this end he r 
or purchase by paying the stated fees, an 
ginal writ from the court of chancery, which j.? 
ana justit/eF^ the shop or mint of justice, 
king’s writs are framed. It is a mandatory letter 
the king in parchment, sealed with h»s f V • ^ 

directed to the sheriff of the county wherein t e mj 
• ... 1 . I _ hini 1 ® 



uuocieu lo inc snenn oi me couiuy w..*--'-- ^ 

is committed, or supposed so to be, requiring ' ^ 

r'#tintnan#1 ll.a nortv accused, eituer 

B to appear 

n against him. ' 

sheriff does in pursuance of this writ, he . 

- ^ - fnerether with 



* , 

command the wrong-doer, or party accuseo, e 

justice to the complainant, or else toap^r 
and answer the accusation against him. 



WRESTLING, , kind of combat 



sneriil does in pursuance ol tins wru, 
certify to the court of common pleas, jf 

writ itself: which is the foundation 

that court, being the king’s warrant for the J“|^ 
proceed to the determination of the cause. j jj 
or engagement a maxim introduced by the Normans, that there ^ 



Digitized by 



Goo 





W R I [ 763 ] . W R I 



” Vnis. be no profeedings in common- pleas before the king’s 
^ justices without his original writ •, because they held it 
unfit that those justices, being only the substitutes of the 
crown, should take cognizance of any thing but what 
•4; was thus expressly referred to their judgment. How- 

ever, in small actions, below the value of forty shillings, 
. T which are brought in the court-baron or county-court, 

no royal writ is necessary; but the foundation of such 
suits continue to be (as in the times of the Saxons), not 
by original writ, but by plaint ; that is, by a private 
memorial tendered in open court to the judge, wherein 
the party injured sets forth his cause of action : and the 
judge is bound of common right to administer justice 
therein, without any special mandate from the king. 
Now indeed even the royal writs are held to be demand- 
able of common right, on paying the usual fees : for any 
delay in the granting them, or setting an unusual or ex- 
orbitant price upon them, would be a breach of magna 
" charta, c. 29. ** null! vendemus, null! negabimus, aut 

‘ ‘ difieremus justitiam vel rectum.” 

Original writs are either optional or peremptory ; or, 
in the language of our law, they are either a preecipe or 
* a si te fecerit securumn The prcBcipc is in the alterna- 

'' live) commanding the defendant to do the thing re- 

quired, or show the reason wherefore he hath not done 
it. The use of this writ is where something certain is 
demanded by the plaintilT, which is in the power of the 
rs defendant himself to perform; as, to restore the possession 

of land, to pay a certain liquidated debt, to perform a 
specific covenant, to render an account, and the like ; 
i in all which cases the %vrit is drawn up in the form of a 

s? prcecipe or command, to do thus, or show cause to the 

{ contrary ; giving the defendant his choice to redress the 

injury or stand the suit. The other species of original 
writs is called a si fecerit te securvm^ from the words of 
I the writ ; which directs the sheriff to cause the defeml** 

ant to appear in court, without any option given him) 

; provided the plaintiff gives the sheriff security effectually 

, to prosecute his claim. This writ is in use where no- 

thing Is specifically demanded, but only a satisfaction in 
^ general ; to obtain which, and minister complete I'edress, 

j the intervention of some judicature is necessai*y. Such 

j are writs of trespass, or on the case, wherein no debt or 

^ other specific thing is sued for in certain, but only 

damages to be assessed by a jury. For this end the de- 
fendant is immediately called upon to appear in court, 
provided the plaintiff gives good security of prosecuting 
Ills claim. Both species of writs are tested or witnessed. 
In the king’s own name; “ witness ourself at Westmin- 
ster”, or wherever the chancery may be held. 

The security here spoken of, to be given by the 
plaintiff for prosecuting his claim is common to both 
writs, though it gives denomination only to the latter. 
The whole of it is at present become a mere matter of 
form ; and John Doe and Richard Roe are always re- 
turned as the standing pledges for this purpose. — The 
ancient use of them was to answer for the plaintiff, who 
in case be brought an action without cause, or failed in 
the prosecution of it when brought, was liable to an 
amercement from the crown for raising a false accusa- 
tion ; and so the form of the judgment still is. In like 
manner, as by the Gothic constitutions no person was 
permitted to lay a complaint against another nisi sub 
jcriptura aut specrficatiotie trium testium^ quod actionem 



vcUet persequi: and, as by the laws of Sancho I. king 
of Portugal, damages were given ag • ust a plaintiff Wiiiing. 
who prosecuted a groundless action. u— y— -- 

The day on which the defendant is ordered to appear 
in court, and on which the sheriff is to bring in the 
writ, and report how far he has obeyed it, is called the 
return of the writ ; it being then returned by him to 
the king’s justices at Westminster. And it is alwj ys ^ 
made returnable at the distance of at least 15 days from 
the date or test, that the defendant may have time to 
come up to Westminster, even from the most remote 
parts of the kingdom ; and upon some day in oqe of the 
four terms, in which the court sits for the dispatch of 
business. 

WRITING, the art or act of signifying and convey- 
ing our ideas to others, by letters or characters visible 
to the eye. See Composition, Grammar, and Lan- 
guage. 

The most ancient remains of writing, which have 
been transmitted to us, are upon bard substances, such 
as stones and metals, which were used by the ancients 
for edicts and matters of public notoriety ; the deca- 
logue was written on two tables of stone ; but this prac- 
tice was not peculiar ^to the Jews, for it was used by 
most of the eastern nations, as well as by the Greeks 
and Romans ; and therefore the ridicule which Voltaire 
attempts to cast upon that part of the book of Genesis, 
where the people are commanded to write the law on 
stones, is absurd ; for what is there said by no means 
implies, that other materials might not be used on com- 
mon occasions. The laws penal, civil, and ceremonial, 
among the Greeks, were engraven on tables of brass 
which were called cyrhes. 

We find that wood was also used for writing on in 
different countries. In the Sloanian library (N° 4852.) 
are six specimens of Kufic writings, on boards about two 
feet in length, and six inches in depth. The Chinese, 
before the invention of paper, wrote or engraved with 
an iron tool upon thin boards or on bamboo. Pliny 
says, that table books of wood were in use before the 
time of Homer. These table books were called by the 
Romans pugillares. The wood was cut into thin slices, 
and finely plained and polished. The writing was at 
first upon the bare wood, with an iron instrument called 
a style. In latter times these tables were usually waxed 
over, and written upon with that instrument. The mat- 
ter written upon the tables which were thus waxed over 
was easily effaced, and by smoothing the wax new mat- 
ter might be substituted in the place oT what had been 
written before. The Greeks and Romans continued 
the use of waxed table-books long after the use of papy- 
rus, leaves, and skins, became common, because thev 
were so convenient for correcting extemporary compo- 
sitions. 

Table books of ivory are still used for memorandums, 
but they are commonly written upon with black lead 
pencils. The practice of writing on table-books covered 
with wax was not entirely laid aside till the commence- 
ment of the 1 4th centui-y. 

The bark of trees was also used for writing by the 
ancients, and is so still in several parts of Asia. 'I'he 
same thing may be said'of the leaves of trees. It is 
needless to observe the use of parchment and vellum, 
papyrus and paper, for writing; it is too %vell known. 

5 D 2 I he 
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Neckar, but a small part of it extends across tLfc 

miles, Its breailth from east to west 90, and Its in 
amounts to 8,200 square English miles. ffortesW 
18 one ol the most populous countries in Germany, ik 
number of inhabitants in i8i8 beiBgi.aor^j.orn 

on an average to each square mile. ' 

Great numbers of emigrants leare this state airadlT 
for America or Hnssia. The country is hilhr in tie 
south, where it embraces part of a low range of dkkk. 
tains called the Black-forest, and some sobordioate 
branches of the Alps, but presents generally an ondnk- 
tmg surface in the north. It is, upon the whole, one of 
the most fertile districts of Germany. Besides wlitit, 
oats, barley, maize, rye, hemp, and potatoes, it prodoco 

i • i* i _ 



It is obvious, that when men wrote, or rather en 

is: "Lr' w-i 

Vyiien the ancients wrote on softer materials than 

used hv thp rhi'rKxxaa r .l • made of hair are 

their ink anST -f"- *'’®y 

tirk^w-:^ht^„ta%sr::'iti?^^ 

the R-^man ernperors^m ^^e 'IWt Mnt™r^ ^ Aftr'thJ t'T’ *7*> ^“"P. J»t.lo«,ilHra 

invention of printing they were drawn it, -ii ®I m»"y kinds, and vines, wliich mini' 

nato,^. Quill, „f geese, swa^ nea^ll^ ® ‘"“"“T «"<) yield » win. of mp* 

other birds, h; .ve beTn ‘•“"'•‘y- ^ considerahle’ nnmiir of sheep, .ndr^ 

writing with, but how lono is not e«H ‘ o proportion of black cattle are fed in the Blict 

Isidore of Seville, who lived about the m*'dd*l'^*^''r*'i!'' ^1* forest, and other hilly districts. These districb il» 
century, describes a pen made of a n ’ll' ^ furnish abundance of wood. There are mines of silrtr, 

time. “ osed m his copper, cobalt and iron, hut not so productive as l.»r 

of reatorintr decayed IF RTT t internal consumption. There are also nianab 

volume of the Phil. 'frans ihpr« ‘c V'f tnres of linens and woollens ; a few of cotton, with some 

ject by Sir Charles BU^ of leather and iron. 

he found upon experiment to Tip ^’St methods The inhabitants are Lutherans, with a small inter* 

with phlogisticated or prussic alkali wlfk ^ niixture of Catholicsi They are said to be distinguisli* 

a diluted mineral acid • unon * r o.*^ *^^>t*on of cd from the other Germans by a greater share of wi- 
the letters changed very sneedilv frankness, and good humour, but not bygreatr 

of great beauty and in 7 cnsh v V 

i^y Mottirruie iz:ct 

pnt on first and Zd l i T''‘l'‘,y\ be 

method fcuid to at„t test ha': ‘V 

kali thin with a feaZr i spread the al- 

and then to touch it gdiitlv as n 'T** 
letters as can ho ^ nearly upon or over the 

of a feather or aTft of stick year *u.^, , or uie reMoi-auon oi iucirs.it.-- r- 

Though the alkali should ornoc.’or.^ ° point, which were abolished during the ascendancy of I 

colour, yet the moment the acid ® of parte. Under their ancient constitution, the diet ^ 

trace of a letter turns at once fn “P®" every sisted of a house of prelates (for there were no nobles 

acquires its full intensitv and *“ , ® * - * . rr_. „„jT. 

stronger than the colour of fh^ * comparison 

If. thfn, .he corner of 

fully and dexterouslv a. r a ^ paper be care- 

iml.:i.» .L ""^'y “.PP''®*! "par the letters, so as to 



ciiy, irankness, and good humour, but not bygTc«n 
sobriety or industry. Their dialect is taxed Tvithn«le- 
ness, but they can boast of having produced many mi* 
ters of acknowledged merit. There is no part of Cer* 
many so well supplied with schools, not only for ekinoi* 
tary instructiorr, but also for the learned langnigft 
T he people are in short extremely well informed ; aw 
the effects of their superior intelligence have beenlak!/ 
seen in the manly struggle tliey maintained, sin« tk 
r 1 8 1 5, for the restoration of their ancient priviirgr^i 

i- . .1 . j nfBnai- 



sisteu or a nouse ot prelates (lor tnere were > 
representing certain abbeys, pnvostships, andLotbersn 
convents ; and a house of depoties chosen by the toffni* 

This diet met only on extraordinary occasienSf not i 

appointed a great and a little committee, which 
two or three sessions in the year ; and through 



imbibe tlie superfluous liniior tl *^* to two or three sessions in the year ; and through these cob 

ment may be in a great the parch- milteea it not only decided upon all taxes p™p«» 

superfluous liquor which ah«n».K’ ^ > for it is this hut controlled every branch of the administration) 

ing matter fioni J,e lette’ra hJrnU,^ j olo«r- even nominated one*third of the judges. Ihekingjj 

, c.„ n.."!.'.?.'.':? ,* te.'," ■ ,r r-f-r 

considered less liberal than their old , 

.. . . - — - ebliijfn 



it touclipc r oecomes a dve to whj 

‘ing pape; in cmttaTwUh U.':' leUe‘rs “ l’’""® “’1 
louring matter is soft whiUi i!l ?’ '.l>e 



iouring matter is ^ oecause the co- 
rubbed off. The acid I* **#! easily be 

>■'00; but both the 

well. They .should he so far succeed vei-y justed by another constitution propofftl r>y uiy _ 

ger of corroding the parchment aft ** accepted by the people; .and which may therefore P 

WRY-neck. Ser/y« 

WURTEMBERG 0 ’"'«Hor.oGr i„*ar. 

duchy, now a kingdom’ in GlrmInF''lr’ * 

rmany. it is surrounded 
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experienced so much opposition that he was « 
withdraw it. During the present year (rSip) 
ferences between the contending parties have 
justed by another constitution proposed by tlie "’.i 
accepted by the people ; .and which may therefoi 
Burned to he more favourable to popular 
have not seen the specific articles of ^ ‘ 

Wurtemherg has been greatly enlarged “j!* j 

recent changes in Gern.any. I» ^•[j'jnlialil* 

estimated at 3200 square English miles, r jy 

tants at 608,697 ; which is less than one » 
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tifirtrbarir extent and population. It was indebted for the 

, ■’ cherlcy. greater part of its acquisitions to Bonaparte j who also 
. V— — beetowed the title of king upon the duke in 1806. 

Stutgard is the chief town. 

WURTSBURG, a large bishopric in Germany, si- 
tuated on the Maine, erected into a dukedom in 1806, 
and given to Bavaria in 1814 as a compensation for 
Salziturg. 

WURTZBURG, a large and handsome city of Ger- 
many, containing about 21,000 inhabitants. It is 
defended with good fortifications, and has a magni- 
ficent palace. There is a handsome hospital, in which 
are generally 400 poor men and women. The castle 
is at a small distance from the city, and commands 
it, as it stands upon an eminence. It communicates 
with the city by a stone bridge, on which are 1 2 sta- 
tues, representing as many saints. There are manufac- 
tures of woollens, glass, leather, chemical substances, 
&c. There is also an university, founded in 1403. 
It is seated on the river Maine, in £. Long. 9. 48. N. 
Lat. 49. 40. 

WYCHERLEY, William, an eminent English 
comic poet, was born about 1640. A little before the 
restoration of King Charles II. he became a gentleman 
commoner of Queen’s college Oxford, where he was re- 
conciled by Dr Barlow to the Protestant religion, which 
he had a little before abandoned in his travels. He af- 
terwards entered himself in the Middle-temple, but soon 
quitted tlie study of the law for pursuits more agreeable 
to his own genius, as well as to the taste of the age. 
Upon writing his first play, entitled, Love in a Wood, 
or St James’s Park, which was acted in 1672, he be- 
came acquainted with several of the celebrated wits both 
of the court and town, and likewise with the duchess 
of Cleveland. Some time after appeared his comedies, 
called The Gentleman Dancing Master, the Plain 
Dealer, and the Country Wife ; all which were acted 
with applause. George duke of Buckingham had a 
very liigh esteem for him, and bestowed on him sevei*al 
advantageous posts. King Charles also showed him 
signal marks of favour j and once gave him a proof of 
his esteem, which perhaps never any sovereign prince be- 
fore had tjiven to a private gentleman. Mr Wycherley 
being ill of a fever, at his lodgings'in Bow-street, the king 
did him the honour of a visit. Finding biro extremely 
weakened, he commanded him to take a journey to the 
south of France, and assured him, at the same time, that 
he would order him 500I. to defray the charges of the 
journey. Mr Wycherley accordingly went into France ; 
and having spent the winter there, returned to England 
entirely restored to his former vigour. The king, short- 
ly after his arrival, told him, that he had a son, who he 
was resolved should be educated like the son of a king, 
and that he could not choose a more proper man for his 
governor than Mr Wycherley 5 for %vhich service 1500]. 
per annum should be settled upon him. 

Immediately after this oft’er he went to Tunbridge, 
where walking one day upon the Well’s walk with his 
friend Mr Fairbeard of Gray’s Inn, just as he came up 
to the bookseller’s shop, the countess of Drogheda, a 
young widow, rich, noble, and beautiful, came there to 
inquire for the Plain Dealer j “ Madam,” says Mr Fair- 
heard, ** since you are for the Plain Dealer, there he is 
for you ,” pushing Mr Wycherley towards her. “ Yes,” 
says Mr Wycherley, ** this lady can bear plain dealing; 
for she appears to be so accomplished, that what would 
2 
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be a compliment to others, would be plain dealing tO'-Wycberlcy 
her.” “ No, truly. Sir,” said the countess “ I am not 
without my faults, any more than the rest of my sex; 
and yet notwithstanding, 1 love plain dealing, and am ^ 
never more fond of it than when it tells me of them.” 

“ Then, madam,” says Mr Fairbeard, “ you and the 
Plain Dealer seem designed by Heaven for each other.” 

—In short, Mr Wycherley walked a turn or two with 
the countess, waited upon her home, visited her daily 
while she staid at Tunbridge, and married hersoon afier 
without acquaint! ng the king. By this step, which was 
looked upon as a contempt of his majesty’s orders, be 
forfeited the royal favour. The countess of Drogheda 
settled her whole fortune upon him; but his title being 
disputed after her death, he was so reduced by the ex^ 
pences of the law and other incumbrances, as to be un- 
able to satisfy the impatience of his creditors, who threw 
him into prison; and the bookseller who printed his 
Plain Dealer, by which he got almost as much money 
as the other gained reputation, was so ungrateful as to 
refuse to lend him 2ol. in bis extreme nece^.sity. In that 
confinement he languished seven years ; but at length 
King James going to see the above play, was so charm- 
ed with it, that he gave immediate orders for the pay- 
ment of his debts, and even granted him a pension of 
200I. per annum. But the prince’s bountiful iutentions 
were in a great measure defeated merely through Mr 
Wycherley’s modesty ; he being ashamed to tell the 
earl of Mulgrave, wliona the king had sent to demand 
it, a true state of his debu>. He laboured under the 
weight of these difficulties till his father died, who left ' 
him 600L a-year. But this estate was under limita- 
tions, he being only a tenant for life, and not being al- 
lowed to raise any money for the payment of his debts. 

However, he took a method of doing it which few sus- 
pected to be his choice; and this was making a jointure. 

He had often declared, that he was resolved to die mar- 
ried, though he could not bear the thoughts of living in 
that state again : accordingly, just at the eve of his 
death, he married a young gentlewoman with 1500I. 
fortune, part of which he applied to the uses lie wanted 
it for. Eleven days after the celebration of these nup- 
tials, in December 1715, he died, and was interred in - 
the vault of Covent-garden chinch. 

Besides his plays above mentioned, he published a ' 
volume of poems in folio. In 1728 his posthumous 
works in prose and verse were published by Mr Tiieohald. 

WYNDHAM, Sir William, descended of an an- 
cient family, was bom about the year 1687, and suc- 
ceeded young to the title and estate of his father. On 
his return from his travels, he was chosen member for 
the county of Somerset ; in which station he served in 
tlie three last parliaments of Queeu Anne, and as long 
as he lived : after the change of the ministry in 1710, 
he was appointed secretary at war; and in 1713 was 
raised to be chancellor of the exchequer. Upon the 
breach between the earl of Oxford and Lord Boling- 
broke, be adhered to the interests of the latter. He 
was removed from his employment on the accession of 
George I. and falling under suspicion on the breaking- 
out of the rebellion in 1715, was apprehended. He 
made his escape; a reward was published for apprehend- 
ing him; he surrendered, was committed to the Tower,^ 
but never brought to a trial. After he regained his li- 
berty, he continued in opposition to the several admiui- 
stratioas under which he lived ; and died in 1 740* 
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crosses the nonli-cast cornerof Ra.lno'^h- 
fo the town of Rhyadergowy (Fs Ttt" 
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which rises in the north-west part, above bSJ1 | 
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on Thursday, seated on the Stoor, lomfesX 
Canterbury, and 59 south-east of London. E-W. 

I. 4# JN. jLiat. 51. 10. 
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ble'itnt!'' «•><> « dou- 
ror ancient Greeks • for Hebrews 

ancients, who used great^imnliclt^ fonijiound letter, the 
pressed this letter byitscomLn Vl"/ 
have the Italians this letterTt evn ^ 
gins no word in our lanmio’ ^ u X be- 

original j and is in fexf otbers^7 

derivation j as Dcrp/rj- re/ietm I^atin 

ten express this s^und by riiTX I of- 

by r/, in aciio^, unction ! The F 
French pronounce it like rv ml z- o English and 
C before «, viz. Sp»"i«ds like 

numerals i’t eZefjZi ’ T " In 

ecripts it is use^d for dcnar£fL *" Roman manu- 
uiade of two V’s nlare/l * seems to be 

dasl. is added over^'rlT^w"- ‘'r''’"- “ 

XANTHIUM a a!n ^r . 10,000. 

c», and arranged in the nL” *’1 “?'® ?* *•*** mimec. 

49th order. Compos, 'l^ T“*'r under the 

XANTHoSyLUM See 7^^"" 
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of the poleacre, buUhe hulHs" ®™'lar to those 

that and almosj eve;^^L; CefTtt /‘"'"r*. 

. a Strong prow • and ilies * • * ■*t is furnished with 

is nothing more than a 80*^0? 1° j r®''"’ 
ley, projects farther behind platform or gal- 

than thai of any ErroSa^hf ’’“““'t 

®onat™fte^whha^’;!;P^^^^ the xebec is 

suit of the enemy; and of. ’ s«>ft iu pur- 

out d“ JSreater force of sfiTfo^,’!*-’"''''’ 
out danger of overturnine As ih ^ P"'‘P®“ "■'h- 

»ery low built, their dec£ are usually 

vexity, from the middle of thci*rT^ 71*’ “ 
sides ,n order to carry off the w . ' ‘""’“''ds the 

more readily by their^jcupM^ r aboard 

convexity would render it v^^'diffl ®*treme 

at sea, particularly when the? ^ ‘ "'“"t "'ereon 

tion of the waves,';here is a nl^f ‘'’r'^* ‘'’® "gita- 

;"g *'?"?, th« deck from the s d« 7 ”/e''«‘m«e.xtend. 
the middle, whereon the crew n,“^ ‘^® !®“®"“''"ds 

^crew may walk dry.footed 



whilst the water is conveyed through thesralioFlilk 
scuppers. * ^ ^ k 

*1 lie xebecs, which are generally armed as vessels of; 
war by the Algerines, mount from i6 to24caDnoii, 
and carry from 300 to 450 men, two-thirds of wlioffl 
are generally soldiers. 

By the very complicated and inconvenient mellHHl of 
Working these vessels, what one of their captains of Al- 
giers told Air Falconer will be readily believed, vii. 
that every xebec requires at least the labour of lira 
square-rigged ships, wherein the standing sails are cal- 
culated to answer every situation of the wind. 

XENOCHATES, a celebrated ancient Greciaa 
philosopher, was born at Cbalcedon in the 95th Olym- 
piad. At first he attached himself to iEsclilne?, bo: 
afterwards became a disciple of Plato, who tookniocb 
pains in cultivating bis genius, w’hich was natorallj 
heavy. His temper was gloomy, bis aspect severe, aoii 
his nianners little tinctured with urbanity. These ma- 
terial defects his master took great pains to correetj 
frequently advising him to sacrifice to the Graces; and 



ucicuis ms master looK great 
frequently advising him to sacrifice to the Uraces; ano 
the pupil was patient of instruction, and knew bow 
to value the kindness of his preceptor. As long as 

V . -r L- o»esteen)cd 



10 value tne kindness ot bis preceptor, a 
P lato lived, Xenocrates was one of his most esteen)cd 
disciples ; after his death he closely adhered tobis doc- 
trine j and in the second year of the noth Olympiad, 
he took the chair in the academy, as the successor of 
Speusippus. 

Xenoci*alcs was celebrated among the Athenians, not 
only for his wisdom, but for his virtues. So eminent 
was his reputation for integrity, that when he was called 
upon to give evidence in a judicial transaction, in 
an oath was usually required, the judges unanimously 
agreed, that his simple asseveration should he taken,**** 
public testimony to his merit. Even Philip of 
found it impossible to corrupt him. So abstemious W4i 
he with respect to food, that his provision was frequent y 
spoiled before it was consumed. He chastity was invm 
cible. Phryiic, a celebrated Athenian courtezan, at- 
tempted without success to seduce him. Of hbhumaoi 
ty the following pathetic incident is a sufficient prtm • 

A sparrow, which was pursued by a hawk, dew into 1 
bosom 5 he afforded it protection till its enemy was on 
of sight, and then let it go, saying, that he wouiu nevc^g* 
betray a suppliant. He was fond of retirement, au 



''’b 1 “.su men lui II. ...... -- 

betray a suppliant. He was fond of retirement, au 
seldom seen in the city. He was discreet in the 
his time, and carefully allotted a certain porl*®® ® 
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day to its proper business. One of these he employed in 
silent meditation. He was an admirer of the mathema- 
tical sciences^ and was so fully convinced of their utility, 
that when a young man, who was unacquainted with 
geometry and astronomy, desired admission into the aca- 
demy, he refused his request, saying, that he was not 
yet possessed of the handles of philosophy. In fine, Xc- 
nocrates was eminent both for the purity of his morals 
and for his acquaintance with science, and supported the 
credit of the Platonic school, by his lectures, his writ- 
ings, and his conduct. He lived to the first year of the 
Il6th Olympiad, or the 82d of his age, when he lost his 
life by accidentally falling. In the dark, into a reservoir 
of water. 

XENOPHANES, the founder of the Eleaic sect of 
philosophy among the Greeks, was born at Colophon 
probably about the 63th Olympiad. From some cause 
or other he left his country early, and took refuge in Si- 
cily, where he supported himself by reciting, in the court 
of Hiero, elegiac and iambic verses, which he had writ- 
ten in reprehension of the theogonlesof Hesiod and Ho- 
From Sicily he passed over into Magna Grsccia, 



where he took up the profession of philosophy, and be- 
came a celebrated preceptor in the Pythagorean school. 
Indulging, however, a greater freedom of thought than 
was usual among the disciples of Pythagoras, he ventured 
to introduce new opinions of his own, and in many par- 
ticulars to oppose the doctrines of Epimenides, Thales, 
and Pythagoras. Xenophanes possessed the Pythagorean 
chair of philosophy about seventy years, and lived to the 
extreme age of an hundred years, that is, according to 
Eusebius, till the 8ist Olympiad. The doctrine of Xe- 
nophanes concerning nature is so imperfectly preserved, 
and obscurely expressed, that it is no wonder that it has 
been differently represented by different writers. Per- 
haps the truth is, that he held the universe to be one in 
nature and substance, but distinguished in his concep- 
tion between the matter of which all things consist, and 
that latent divine force which, though not a distinct 
substance but an attribute, is necessarily inherent in 
the universe, and Is the cause of all its perfection. 

XENOPHON, an illustrious philosopher, general, 
and historian, was born at Athens in the third year of the 
8 2d Olympiad. When he was a youth, Socrates, struck 
with his external appearance, determined to admit him 
into the number of his pupil-. Meeting him by accident 
in a narrow passage, the philosopher put bis staflf across 
the path, and stopping him, asked, where those things 
were to be purchased which are necessary to human life? 
Xenophon appearing at a loss for a reply to this unex- 
pected salutation, Socrates proceeded to ask liim, where 
honest and good men were to be found ? Xenophon still 
hesitating, Socrates said to him, ** Follow me, and learn.'* 
From that time Xenophon became a disciple of Socrates, 
and made a rapid progress in that moral wisdom for which 
his master was so eminent. Xenophon accompanied So- 
crates in the Peloponnesian war, and fouglit courageously 
in defence of his counti-y. He afterwards entered into 
the army of Cyrus as a private volunteer in his expedi- 
tion against his brother. This enterprise proving un- 
fortunate, Xenophon, after the death of Cyrus, advised 
his fellow soldiers to attempt a retreat into their own 
country. They listened to his advice j and having had 
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who had fallen in b.attle. In this command he acquired Xenophon 
great glory by the prudence and firmness with which he |1 
conducted them back, tiirough the midst of innumerable Ximenes.^ 
dangers, into their own country. The particulars of this 
memorable adventure are related by Xenophon himself 
in Iiis Retreat of the Ten Thousand. After his return 
into Greece, he joined Agesilaus, king of Sparta, and 
fought with him against the Thebans in the celebrated 
battle of Chxronea. The Athenians, displeased at this 
alliance, brought a public accusation against him for his 
former condnet in engaging in the service of Cyrus, and 
condemned him to exile. The Spartans, upon this, took. 
Xenophon, as an injured man, under their protection, 
and provided him a comfortable retreat at Scilluntes in 
Elea. Here, with his wife and two children, he remain- 
ed several years, and passed his time in the society of his 
friends, and in writing those historical works which have 
rendered his name immortal. A war at length arose be- 
tween the Spartans and Eleans j and Xenophon was 
obliged to retire to Lepreus, where his eldest son had 
settled. He afterwards removed, with his whole fami- 
ly, to Corinth, where, in the first year of the hundred 
and filth Olympiad, he finished his days. 

Xenophon the Younger, a Greek writer, so called to 
distinguish him from the celebrated Xenophon, was born, 
at Ephesus, and lived, according to some authors, before 
Heliodorus, that is, about the beginning of the 4th cen- 
tury. He is only known by bis Epfusiaca, a Greek, 
romance in five books, which is esteemed, and contains 
the amours or adventures of Abracoraes and Antbia. 

This romance was printed at London, in Greek and 
Latin, in 1724, 4to. 

XERXES I. the fifth king of Persia, memorable for 
the vast army he is said to have carried into the field 
against Leonidas king of Sparta j consisting, according 
to some historians, of 800,000 men, while others make it 
amount to 3,000,000, exclusive of attendants. The fleet 
that attended this prodigious land force is likewise made 
to consist of 2000 sail j and all the success they met with 
was the taking and burning the city of Athens ; for the 
army was shamefully repulsed near the straits of Ther- 
mopylae by Leonidas, and the fleet was dispersed and 
partly destroyed by Themistocles at the straits of Sala- 
mis, who had only 380 sail under his command. Xerxes 
was assassinated by Artabanes, chief captain of his guards, 
and his distinguished favourite. See Sparta. 

XIMENES, Francis, a justly celebrated cardinal, 
bishop of Toledo, and prime minister of Spain, was born 
at Torrelaguna, in Old Castile, in 1437, studied at 
Alcala and Salamanca. He then went to Rome ; and 
being robbed on the road, brought nothing back but a 
bull for obtaining the first vacant prebend: but the arch- 
bishop of Toledo refused it him, and threw him into pri- 
son. Being at length restored to liberty, he obtained a 
benefice in the diocese of Siguen^a, where Cardinal Gon- 
zales de Mendoza, who was the bishop, made him his 
grand vicar. Ximenes some time after entered among 
the I'ranciscans of Toledo 5 but being there troubled 
with visits, be retired to a solitude named Castanel, and 
applied himself to the study of divinity and the oriental 
At his return to Toledo, Queen Isabella of 



longues, 

Castile chose him for her confessor, and afterwards no- 
minated him archbishop of Toledo j which, next to the 
many proofs ofli is wisdom as well as courage, they gave papacy, is the richest dignity in the church of Rome, 
him the command of the army, in the room of Proxenus “ This honour (says Dr Robertson) he declined with a 

firmness 
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Ximencs. firmness Vvhlch nothing but the authoritative injunction 
of the pope was able to overcome. Nor did this height 
of promotion change his manners. Though obliged to 
display in public that magnificence which became his 
station, he himself retained his monastic severity. Under 
his pontifical robes he constantly wore the coarse frock 
of St Francis, the rents of which he used to patch with 
his own hands, lie at no time used linen, hut was 
commonly clad in hair-cloth. He slept always in his 
habit 5 most frequently on the floor or on boards, and 
rarely in a bed. He did not taste any of the delicacies 
which appeared at his table, but satisfied himself with 
that simple diet which the rule of his order prescribed. 
Notwithstanding these peculiarities, so opposite to the 
manner of the world, he possessed a thorough know- 
ledge of its afl'airs, and discovered talents for business 
which rendered the fame of his wisdom equal to that of 
his sanctity.” His first care was to provide for the ne- 
cessities of the poor j to visit the churcheaand hospitals } 
to purge his diocese of usurers and places of debauchery y 
to degrade corrupt judges, and place in their room per- 
sons whom he knew to be distinguished by their probity 
and disinterestedness. He erected a fnmous university 
at Alcala ; and in 1499 founded the college of St Ilde- 
phonso. Three years after he undertook the Polyglot 
Bible 5 and for that purpose ’sent for many learned men 
to come to him at Toledo, purchased seven copies in 
Hebrew for 4000 crowns, and gave a great price for 
Latin and Greek manuscripts. At this Bible they la- 
boured above 1 2 years. It contains the Hebrew text of the 
Bible j the version of iheSeptuagint, with a literal trans- 
lation ; that of St Jerom, and the Chaldee paraphrases 
of Onkelos y and Ximenes added to it a dictionary of 
the Hebrew and Chaldee words contained in the Bible. 

This work is called Polyglot, In 1507 Pope 

Julius II. gave him the cardinal’s hat, and King Ferdi- 
nand the Catholic entrusted him with the administration 
of aflali-s. Cardinal Ximenes was from this moment the 
soul of every thing that passed in Spain. He distinguish- 
ed himself at the beginning of his ministi^ by dischar- 
ging the people from the burdensome tax called acavalcy 
which had been continued on account of the war against 
Granada \ and laboured with such -zeal and success hi 
the conversion of the Mahometans, that he made 3000 
converts, among whom was a prince of the blood of the 
kings of Grenada. In 1509 Cardinal Ximenes extended 
the dominions of Ferdinand, by taking the city of Oran 
in the kingdom of Algiers. He undertook this conquest 
at his own expence, and marched in person at the Iieail 
of the Spanish army clothed in his pontifical ornaments^ 
and accompanied by a great number of ecclesiastics and 
monks. Some time after, foreseeing an extraordinary 
scarcity, he erected public granaries at Toledo, Alcala, 
and Torrelaguna, and had them filled with corn at his 
own expence j which gained the people’s hearts to such 
a degree, that to preserve the memoiy of this noble ac- 
tion they had an eulogium upon it cut on marble, hi the 
hall of the senate-house at Toledo, and in the market- 
place. King Ferdinand dying in 1516, left Cardinal 
Ximenes regent of his dominions j and the archduke 
Charles, who was afterwards the emperor Charles V. 
confirmed that nomination. The cardinal immediately 
made a reform of the oflScers of the suprpme council and 
-of the court, and put a stop to the oppression of the gran- 
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dees. He vindicated the rights of the people a^itht ik k 
nobility; and as by the feudal constitution theniilitin-i»> 
power was lodged in the hands of the nobles, ted im ' 
of inferior condition wore called into the field obIvk 
their vassals, a king with scanty revenues depended a 
them in all his 'operations. From this state Ximeotsrr* 
Solved to deliver the crown; and issued a proclanaiks, 
commanding every city in Castile toinrolaceitaiancii- 
her of its burgesses, and teach them military discipllct , 
he himself engaging to provide officers to command tb 
- at the public ex pence. This was vigorously oppwedh 
the nobles ; hut by his intrepidity and superior addita 
he carried his point. He then endeavoured todiminisl 
the possessions of the nobility, by reclaiming all ik 
' crown-lands, and putting a stop to the pensions grantci 
by the late king Ferdinand. This addition made to tk 
revenues enabled him to discharge all the debts of Fer- 
dinand, and to establish magazines of warlike stoti 
The nobles, alarmed at these repeated attacks, ultend 
loud complaints; hut before they proceeded to extraai- 
ties, appointed some grandees of the first rank to fa- 
mine the powers in consequence of which he fiercwd 
acts of such high authority. Ximenes received tb 
with cold civility ; produced the testament of 
nand, by which he was appointed regent, together wi 4 
the ratification of that deed by Charles. Tobb the* 

they objected ; and he endeavoured to establi^ their 

lidity. As the convei-sation grew warm, he led them is- 
sensibly to a balcony, from which they bad a view » 
large body of troops under arms, and of a formi » 
train of artillery. “ Behold (says he, pointing to tb^, 
and raising his voice) the powers which I have recei 
from his Catholic majesty : With these I govern * 1 
and with these I will govern it, till the king, to" 
sler and mine, takes possession of his kinpiom . 
claration so hold and haughty silenced t em, . 
nished their associates. They saw that he was P P , 
for his defence, and laid aside all thoug ts o a 
confederacy against his administration. | ’ j j 

lherepe.le^d intrealie, of Xin.en«, and the 
murmurs of the Spanish 

and landed in Spain, accompanied f 

Ximenes wa, advancing to the coast » 
at Bos Equillos was seized with a violen 1 » 

his followers considered as the effects 0 P 
accident obliging Ximenes 
and with his usual boldness advised him _ i-. 
strangers in his train, wlrose number an ^ 

gave offence to the Spaniards, f • ,^:-fonii bin 
have an interview with him, that he 
of the state of the nation, 

To prevent this, not only the Charles 

grandees, employed all their address . . . ?|,gf,nliiiil 
a distance from Aranda, the place to j^gpisei 

had removed. His advice Wfts now s ig 
Ximenes, conscious of his own integn ^^hombe 
pected a more grateful return from a pr ^ 

delivered a kingdom more authority <l>»® 

in any former age, and a more ®**®?**, 
the most illustrions of his ancestors 
and lamented the fate j’*® 

the rapaciousness and insolence 0 • p, he r^ 

While hi* mind was agitated 
ceived a letter from the king j in w j ^ 
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eoM and formal expressions of regard, he was allowed to is the least scented of the three. 



^ Q retire to his diocese ; and he expired a few hours after 
o- aloes, reading it in 1517, in the 8ist year of his age. 

This famous cardinal ought not to he confounded with 
^Rodcrtc XiMESES, archbishop of Toledo, in the 13th 
‘ century, who wrote a History of Spain in nine books j 

nor with several other Spanish writers of the name of 
‘ Xtmencx. 

XIPHfAS, the Sword-Fish ; a genus of fishes be- 
■ longing to the order of aporfes. See Ichthyology In- 

* dex. This fish is common in the Mediterranean sea, 

especially in that part which separates Italy from Sicily, 
and which has been long celebrated for it: the promnn- 
' tory Pelorns, now Capo di Faro, ivas a place noted for 

the resort of the xiphias, and possibly the station of the 
i-'zL' speculHtores, or the persons who watched and gave notice 

of the appioach of the fish. 

: The ancient method of taking them is particularly 

described by Strabo, and agrees exactly with that prac- 
rsp* tised by the moderns. A man ascends one of the clifis 

that overhangs the sea : as soon as he spies the fish, he ' 
r; gives notice, either by his voice or by signs, of the course 

it takes. Another that is stationed in a boat, climbs 
up the mast, and on seeing the sword-fish, directs the 
^ rowers towards it. As soon as he thinks they are got 

within reach, he descends, and taking a spear in his hand. 
Strikes it into the fish j which, after wearying itself with 
its agitat on, is seized and drawn into the boat. It is 
much esteemed by tbe Sicilians, who buy it up eagerly, 
and at it*< first coming into season give for it about six- 
pence English per pound. The season lasts from May 
till August. • The ancients used to cut this fish into 
pieces and salt it j whence it was called Tomus Thvi'i- 
anvs^ from Thurii, a town in the bay of Tarentum, 

“ ’ where It was taken and cured. 

The sword-fish is said to he very voracious, and that 
^ it is a L’reat enemy to the tunny, which (according to 

Belong are as much terrified at it as sheep are at the 
^ sight of a wolf. It is a great enemy to whales, and fre- 

i' quenilv destroys them. 

' XYLO- ALOES, or Aloe Wood, in the Materia 

' Mediva^ is the product of a tree growing in China and 

\ some of the Indian islands. See Exc/ecaria. 

t Th is drug is distinguished into three sorts j the ca- 

t Hmbac or tambac, the common lignum aloes, and ca- 

f lam bout*. 

) The calambac, or finest aloes wood, called by antbors 

I lignum aloes prestantissimvmy and by llie Chinese .v*/Ar- 

hiang^ is the most resinous of all the woods we are ac- 
quainted with : it is of a light spongy texture, very po- 
rous, and its pores so filled up with a soft and (Vagrant 
resin, that the whole may be pressed and dented by tbe 
fingers like wax, or moulded about by chewing in (be 
nioutb in the manner of mastich. This kind, laid on 
the fire, ?nelts in great part like resin, and burns away 
in a few moments with a bright flame and perfumed 
smell. Its scent, while in the mass, is very fragrant 
and agi'eealilei and its taste acrid and bitterish, but very 
aromatic and agreeable. It is so variable in its colour, 
that some have divided it into three kinds; the one va- 
riegated with black and purple ; the second, with the 
same black, but with yellowish instead of purple ; and 
the third, yellow alone like tlie yolk of an egg : this last 

VoL. XX. Part II. + 



ITie variation, how- Xylo aloei 
ever, is owing to the trunk of the tree being itself of || 
three different colours ; and tbe heart of it is the v.a- 
luable sort first described. Tbe two following are sup- * '' 

posed to be the outer parts of the trunk ; though this 
seems doubtful, especially in regard to the last sort, from 
the circumstance mentioned of its being found in large 
logs entire, and sometimes only the hearty which, as 
above noticed, constitutes the calambac. 

The lignum aloes vulgare is the .second in value. This 
is of a more dense and compact texture, and consequent- 
ly less resinous than the other ; there is some of it, how- 
ever, that is spongy, and has tiie iioies filled up with the 
right resinoas matter ; and all of it, when good, has veins 
of the same resin in it. We meet with it in small fra- 
ments, which have been cut and split from larger: these 
are of a tolerably dense texture in tbe more solid pieces, 
and of a dusky brown colour, variegated with resinous 
black veins. It is in this slate very heavy, and less fra- 
grant than in those pieces which show a multitude of 
little holes, filled up with the same blackish matter that 
forms the veins in others. The woody part of these last 
pieces is somewhat darker than the other, and is not nn- 
freqncntly purplish, or even blackish. The smell of the 
common aloe wood is very agreeable, but not so strongly 
perfumed as the former. Its taste is somewhat hitter 
and acrid, but very aromatic. 

The calamhour, called also ogallochtim sylvestrCy and 
lignum aloes mexicanumy is light and friable, of a duh ky 
and olten n'.ottled colour, between a dutsky green black 
and a deep brown. Its smell is fragrant and agree- 
able, but much less sweet than that of either of the 
others ; and its taste bitterish, but nut so much acr*id or 
aromatic as either of the two former. This is said to be 
met with very Irequenlly, and in large logs ; and these 
sometimes entire, sometimes only the heart of the tree. 

'J'liis is the aloe wood used by the cabinet-makers and 
iniayers. 

This drue is esteemed a cordial taken inwardly ; and 
is sometimes given in disordersof the stomach and bowels, 
and to destroy the worms. A very fragrant oil may 
be procured from it by distillation ; which is recom- 
menefed in paralytic cases from five to fifteen di'ops. It 
is at piesj-nt, however, but little used ; and would scarce 
he met with anywhere in the shops, hut that it is an in- 
gredient in» ome of the old compositions. 

XYNOECIA, in Grecian antiquity, an anniversary 
feast observed by the Athenians in honour of Minerva^ 
upon the sixteenth of HecatombEeon, to commemorate 
their leaving, by the persuasion of Theseus, their coun- 
try seats, in which they lay dispersed here and therein 
Attiea, and uniting together in one body. 

XYSTARCHA, in antiquity, the master or director 
of the xystus. In the Greek gymnasium the .xystareba 
was the second officer, and the gymnasiarcha the first ; 
the former was his lieutenant, and presided over the 
two xvs i, and all exercises of the alhletae therein. 

XlcSTUS, among the Greeks, was a long portico, 
open or covered at the top, where theathlctas practised 
wrestling and running: the gladiators, who pi*actised 
therein, were called .riisiici. Among' the Romans, the 
xystus was only an alley, or double row of trees, meeting 
like an avhaur, and forming a shade to waik under* 
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Y, fo/’ ‘h of oar alphabet : Ju soond is 

we'express the vowel ^ It ?, 
letters, beine a cZnn.-/ - ‘'*® "™'>'>ooisl 

«nd placed before all vn» I*" ®f words, 

fe. L wS”;: 1”"';: VuT;*/?- ■ 

M a vowel, and is suliRr.'rnfosJ f ^ 

*n/, describe InthJ “in 

“ freque?tly as'.- is * of words it is not used 

Greek, as in chyk,'emplTealVc'th *^1"— ‘''' 

wto the middle of some^Dure 

flyittpr Tksi R ^ L ^ords, as in cluing^ 

meral, aignifyina i rn nr / ^ ** also a nu- 

*nd with a dMliVt^.!.’ "’f ‘o Baronins, i co; 

ployed to convey princes’ aZ?'’ “"“'*7 0™- 

pe-.on.ge., from „„ “o - other great 

the^patVg^'^^trL'S;^ i.“ ‘““““"-odate 

-eni^nt «p.«“ a variety of con- 

the quality or nu„,ber of the person"Z;im"rhe;"e! 

in his majesfy>r„;vy ®®"'"'-«le<l by captains 

or e-lISed ty tre"’""’'-"^^^^ 
navy, «nd cn^stlsVoVnsed aTZr *7 'll' 

gentlemen. ^ ®asure- boats by private 

Yams, See Dioscorfa *1 

V“«00 }b„„, 7 ,*„ 

“P«n tbe •>"«*h!Vt"efteD*d th 

See Mast and Sail. ^ “®*t®““ the sails to the wind. 

All yards are either square or lateen • r 
which are suspended across tU . ’ former of 

and the latter obliquely. ^'8*“ *“gles. 

They taper froin ^the m*ddI"*^l”^K “orlace. 

towards the exTremUre “ '“"®‘‘ ‘'’® 

and the distan'rbetten th^ 
arms on each side is hy the artifi ^ «'™g? and the yard- 
to'-s, which are distina^uisher- ^ 1* e*"'®'* '"‘o q“ar- 
quarters, and yard frms ^ 11,^ a?‘’ ‘’’’t'i 

formed into eight SO narn« 4 " ® middle quarters are 



r $ 6 o : main-yard, fig. i. 
559 • ccccLxviii. 

1000 : gun- deck : : J •* I the figure 1 70 
576 : represents the 1 60 
575 : yard and sails of ! p 
. 561 : J a ship of 74 guns. (.44 
1000 : maiu-yard : : [ 88® ; | fore.y.rd. { '“ 

To apply this rule to practice, suppose the gon-det 
144 feet. The proportion for this length is, asiooo 
575 » is 144 to 83 ; which will be the length i 
the main-yard in feet, and so of all the rest. 

Guns. 

1000 : main-yard : 

1000 ; main-yard : 
xooo ; fore yard ; : 



pao.-j n 

S^7 : Vmiaen-yard< 

(.840 ;J L 



'100 90 So* 

•miaen-yard^ 70 
*4 



pipo ^ 

< 7a() ; >fore lopaail-yard < » 

IJ.j :f 



v.7'S - J {••'h 

icoo ; mam topsail-yard : : main lop gallant )ard ail the 
ICCO fore ,op.HiI .varO:4M;} ^ 

Cross jack and sprit-tail yards eqoal to the foi 
tail-yard. 

Sprit-topsail-yard equal to the fore top-gallant 
The diameters of yards are in the following pn 
tions tr ’ ’ ■ 

The 

one yard. I'he topsail, 



.W VI J€kA\M9 miM JU awaav-v.~^j 

to their length. 

le main and fore yards iive-seventlis of an 1 
w.ac yard. I'he topsail, cross-jack, and sprit-sail 
nine-fourteenths of an inch to one yard. Ihe U 
lant, mizen topsail, and sprit-sail topsail yardh 
thirteenths of an inch to one yard. 

The mizen-yard five ninths of an inch to one j 
All studding-sail booms and yards half an inch 
yard in length. 

The lifts of the main-yard are exhibited in the 
figure by gg; the horses and their stirrups by «i 
reef-tackles and their pendents by k, li and the 
and brace-pendents by izi, n, 

live lateen-yards evidently derive their na^ 
having been peculiar to the ancient Romans. The 
usually composed of several pieces fastened to^t 
wooidings, which also serve as steps whereby mew 
climb to the peek or upper extremity, in order to 
or cast loose the sail. . , 

The mizen-yard of a ship, and the roain-y*’’' 
bilauder, are bung obliquely on the mast, 
same manner as the latcen-yard of a xebec, *e 
polacre. 

Yard, a measure i 
Spain, consisting < 

♦tuffs, &Cw 



rasure of length used in Bnta 

g of three feet, chiefly to measure 
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■r^ arm TARD’Ann U that half of the yard that is oa either 
H, aide of the mast, when it lies athwart the sbipw 

Yards also denotes places belonging to the navy, 
’ where the ships of war, &c. are laid up in harbour.— 
There are belonging to his majesty’s navy six great 
yards, viz. Chatham, Deptford, Woolwich, Portsmouth, 
^eemess, and Plymouth j these yards are fitted with 
several docks, wharls, launches, and graving places, for 
the building, repairing, and cleaning of his majesty’s 
sliips ^ and therein are lodged great quantities of tim- 
ber, masts, planks, anchors, and other materials : there 
arc also convenient store-houses in each yard, in which 
are laid up vast qiiantitiesof cables, rigging, sails, blocks, 
and all other sorts of stores needful for the royal 
navy. 

YARE, among sailors, implies ready or quick ; as 
be yare at the helm ; that is, he quick, ready, and ex- 
peditious at the helm, it is sometimes also used for 
bright by seamen : as, to keep bis arms yare ; that is, 
to keep them clean and bright. 

Yare, a river of Norfolk, which runs from west to 
east through that county, passing by Norwich, and fall- 
ing into the German sea at Yarmouth. 

Y.\RMOU TH, a sea-port town of Norfolk, with a 
market on Wednesdays and Saturdays, and a fair on 
Friday and Saturday in Easter-week for petty chapmen. 
It is seated on the river Yare, where it falls into the 
sea \ and is a place of great strength, both by art and 
nature, being almost surrounded with water ; and there 
is a drawbridge over the river. It is esteemed the key 
of this coast, and is a clean handsome place, whose 
houses are well built, it being a considerable town for 
trade. It has one large church, and a neat chapel, and 
the steeple of St Nicholas is so high that it serves for a 
sea-mark. It is governed by a m^yor. The harbour is 
a very fine one, though it is very dangerous for strangers 
in windy weather ; and it has for its security a pretty 
strong fort. The inhabitants in i8ii amounted to 
17,977. It is 27 miles east of Norwich, and 1 1 2 norlh- 
Mst of London. E. Long. i. 55. N. Lat. 52. 45. 

YAR^fOUTH, a town of the isle of Wight, in Hamp- 
shire, with a market on Fridays, and one fair on July 
t5th for toys. It Is seated on the western part of the 
island, on the sea shore, and is encompassed with water; 
foi’, not many years ago a channel wa.s cut through the 
peninsula, over which there is a drawbridge, and it is 
defended by a strong castle on the quay. It is a hand- 
some place, whose house.% are chiefly built with stone, 
and covered with slate ; and it sends two members to 
parliament. The market is now disused. W. Long. 
I. 28. N. Lat. 50. 40. 

YARN, wool or flax spun into thread, of which they 
r^ave cloth. Sec Cloth. 

YARROW. See Achillea, Botany Index, 

YAWNING, an involuntary opening of the mouth, 
generally produced by weariness or an inclination to 
.sleep. Yawning, according to Boerhaave, is performed 
by expanding at one and the same time all the muscles 
capable of spontaneous motion ; by greatly extending 
' the lungs; by drawing in gradually and slowly a large 
quantity of air ; and gradually and slowly breathing it 
out, after it lias been retained for some time and rare- 
. -fied ; and then restoring the muscles to their natural 
state. Hence the effect of yawning Is to move, acce- 
lerate, and -equally distribute all the humours through 



all tbe vessels of the body, and consequently to qualify Y«waing, 
the muscles and organs of sensation for their various Y«mf. 
fiiRctlons. v—— Y_l 

Sanctorius observes, that a great deal is insensibly dis- 
charged, when nature endeavours to get rid of the re- 
tained perspirable matter, by yawning and stretching of 
the limbs. To these a person is most inclined just alter 
sleep, because a greater quantity going off by the pores 
of the skin than at other times, whensoever a person 
wakes, tbe increasing contraction that then happens 
closes a great deal of the pei*spirable matter in the cuta- 
neous passages, which will continually give such irrita- 
tions as excite yawning and stretching ; and such mo- 
tions, by shaking the membranes nf the whole body, 
and shifting the contact of theur fibres, and the inclosed 
matter, by degrees throw it off. Hence we see the 
reason why healthful strong people are most inclined to 
such motions, because they perspire most In time of 
sleep, and therefore have more of the perspirable matter 
to lodge in the pores, and greater irritations thereunto. 

The advantages of some little exercise just after waking 
Ml a morning are considerable, as it throws off all tlie 
perspirable matter that is ready for its exit out of the 
hotly. When yawning is troublesome, Hippocrates sayi ' 
that long deep respiration or drawing In the air at long 
intervals cures it. 

YEAR, In Astronomy vLud Chronology, See AsTftO- 
NOMY and Kalendar. 

The ancient Roman year was the lunar year, which, 
as first settled by Romulus, consisted of only 10 months ; 
viz. I. March, containing 31 days. 2. April, 30. 3. 

May, 31. 4. June, 30. 5. Quintllis, 31. 6. Sextilis, 

30. 7. September, 30. 8. October 31. 9. Novem- 
ber, 30. 10. December, 30. — In all 304 days ; which 

came short of the true lunar year by 50 days, and of 
the solar by 61 days. Numa Pompiiius corrected this 
irregular constitution of the year, and composed tvve 
new months, January and February, of the days that 
were used to be added to the former year. 

The ancient Egyptian year, called also the year of 
Habonmsar^ on account of the epoch of Nabonassar, is 
the solar year of 365 days, divided into 12 months, of 
30 days each, besides five Intercalary days added at tlic 
end. The names, &c. of the months are as follows : 

I. Tlioth. 2. Paophi. 3. Athyr. 4. Cliojac. 5. Tybi, 

6. Mecheir. 7. Phamcnoth. 8. Pharmuthi. 9. Pacliou. 

10. Pauni. ii.Epiphi. 12. Meson ; beside the 

The ancient Greek year was lunar ; consisting of 12 
months, which at first had 30 days a-piece, then alter- 
nately 30 and 29 (lays, cnmpntecl from the first appear- 
ance of the new moon ; with the addition of an crabolis- 
mic month of 30 days, every 3d, 5th, 8th, iilh, 

14th, i6th, and 191I1 year of a cycle of 19 years; in 
order to keep the new and full moons to the same terma 
or seasons of tlic year. Their year commenced with 
tJiat new moon, the full moon of which comes next afl. 
ter the sunjmer solstice. The order, <&c. of their months 
was thus : i. ExavfJoxutv, containing 29 days. 2. Ms- 
rmytmien, 30. 3. Bonii^ofum, 29. 4. 

30. 5. nv«N\)/i«fr, 29. 6. 30. 7. 

29. 8. 30. 9. 30. lO. 

30. II. 29. 12. 

30- . . . 

The sneient Jewish year is a lunar year; coasistiog 
5 £ 2 commonly 
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> ^and 29 <l»ys It „as made to agree wUI, the aolar 
i''%“',‘‘'''g of ”. »"<! sometimes 12 

mo^nth“ ll* ‘ j® ^®"’ °'‘ *" ‘"'•'olismic 

tZ„ ', of the months stand 

thus I Ntsan. or Ahtb, 30 days. 2. Ji.r, or Zius. 

* 9 - 3 - Siban, or Siwan, 30. 4. Tliammiiz, or Tam- 

muz, 29. j. Ab, 30. 6. Elul, 29. 7. liri orX 

timn.ra 30. 8. Marchesvam, or B.il,'29- 9-’Cislea, 
aJ°- 2 . 9 - . It- Sabat, or SeheLth. 30! 

comm|p”,Ut:l-t 

1 he Persian year is a solar year of about 36 c davs • 
consisting of 12 monllis of 30 days each, wiUi Eve in! 
teicalaiy days added at the end. 

al yo»-, called 

also the 3 teor o/ Me Hegiro, is a lunar year, equal to 

354 days eight hours and 48 minutes, and consists of 1 2 
contain alternately 30 and 29 days. 

dinVr'f*-‘"j'^ “od >• indeed 
dilTerent iii different provinces of India. The best ac ' 

'"J‘ii'‘*'we'’aveor it is by Mr Cavendish, in the 

year'iToT’’ ” V f f°*’ *'’* 

^ddchhisreHatrd!''*’ ‘''® by 

the Vml'lome,“r 7 r®c’'®*'' •'’o ’"»‘an‘ '»•>«> 

1 11 th. „ P®'"* of the Hindoo zodiac, 

afro began on April 9th, at 22I1. 14' 

a ter midnight of their first meridian, Ihleh is about 

GeniiP Calcutta; but, according to Mr 

Gentil s account of the Indian astronomy, it began T 
24 earlier. As this year, however, is longer tliL on™ 
s commencement falls continually later, respect of 

. •’’’r **;*!, •'?y ■" Poi-** of India begins at sunrise 

and IS divided into 60 parts called (fanlis, which are 

S B nats^? "'•“® P-‘s of India n 

"nr a uld The • r®"®®: T ‘bere called pa- 

irns, is used, the civil year is lun solar, consisting of i o 

uuar months, with an intercalary mo^rSd be- 

tween them occasionally. It begins at th#» Pa 

?Tm the sun ?, ,2"®;" "'"T Ime^m^ion 

arrives at 12° distance f*"” 't'l® "'®®" "'onn 

tcetAee. from theneeTlintTl ® " ®o“".®‘' 

second (eetAee; and so on till thrf*n *b« 

' ‘'’‘‘ivTTvinT."> -r olrTsTefol""'’"'’ 
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number of the first of them gives name to the il»,ut t 
there is no day called by the nomberof the l»t,»S-l 
* gap IS made m the order of the days. In the bita 
part of the month the days are counted from ibe full 
moon, in the same manner as in the former part ibeym 
counted from the new moon ; only the last day, or Ik 
on which the new moon happens, is called (be 30tb,iv 
stead of the 15th. It appears, therefore, that each bilf 
of the month constantly begins on the day after tla( 
on which the new or full moon falls j only sonktino 
the half month begins with the second day, ibefinlk 
Jng wanting. 

“ This manner of counting the days is sofficienllyiV 
tricate 5 but that of counting the months is still nxw 
-so. 

“ The civil year, as was before said, begins at (be 
day after the new moon j and, moreover, in tbc yein 
which have an intercalary montli, this month begins it 
the clay after the new moon; but notwithstanding this, 
the ordinary civil month begins at the da? after ibe fall 
^ moon. To make their method more intelligible, n 
will call the time from new moon to new moon the m* 
tural mouth. The civil month Visakha, the first in th 
Hindoo kalender, which extends from the pthofow 
April to the loih of May, begins at the day after that 
full moon which i.s nearest to the instant at wliicb tbi 
sun enters Mesha, the first in order of the Indian sigWi 
whether before or after; however, it is notalwapst* 
curately the nearest.^ 

“ A consequence of this way of counting the rnontls 
is, that the first half of Chitra, the last month in the 
Indian kalender, extending from March the icib l« 
April the 9th, falls in one year, and the latter half i» 
the following year; and whenever the sun enters no 
siirn during a natural month, this month is intercalary. 
The number of days in the month varies from 291032* 
Indeed the Hindoo months, both solar and loDar,c(ffl* 

sist neither of a determinate number of days, nor art 

regulated by any cycle, but depend solely on (k m*’ 
tions of the sun and moon; so that a Hindoo has no 
way of knowing- what day of the month it is hot by 
consulting his almanac ; and what is more, J?®*® 
ought sometimes to begin on difierent days, in dmoj®® 
places, on account of the difference in latitude and Ion- 



places, on account or me oinerence in jhihuu^. — 
gitude, not to mention the difference which roaya^ 
from errors in computation. This mode of conipoliog 
time must be attended with many inconveniences; “ 
in the transactions of civil life the Hindoos do not fflo 
regard it. A disagreement, however, inthecompo* 
,tion of the teethee, which sometimes also happen*! 
casions no small perplexity; because l 

lunar days are regulated most of their religions 
Every Brahmin in charge of a temple, .." L 

is to announce the times for the observance of 

PprAimnnioc ic lliorciCnf'o furniclipd Witb OHC of t , 



ceremonies, is therefore furni.slied witb one 0 

mailacs ; and if he be an astronomer, he ma f* 
corrections in it as the difference of latitude an 0 T 



“ The civil day is constantJv call^H k* corrections in it as the d 

that teethee which expires durimr ^ number of tude renders necessary.” 
-.1 «« .he .eetbee !s ~ ® i Nru, S 



I tti f L . curing the 

day sometimes occurs tiian one day, a ^ . 

this Is the case, .he dav is called bT . 1 ®' 

as the following day ; so that two sn * Brewing. 

.ho name. 1, happens, Crer'Xftw'j 



See Gift. 



YEAS!', or Yest, a head or scuin rising upo ^ 
or ale while working or fermenting in the va 

Brewing. , kUnrrf 

It is used for a leaven or ferment in the 
bread, as serving to swell or puff it up very co / 
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in a little time, and to make it much lighter, softer, and 
^ more delicate. See Baking, Barm, and Bread. 

Mr Henry has published a method of preparing arli- 
Jicial yfostf by which good bread may he made without 
the assistance of any other ferment. The method is 
this : Boil flour and water together to the consistence 
of treacle,' and when the mixture is cold saturate it with 
fixed air. Pour the mixture thus saturated into one or 
more large bottles or narrow-mouthed jars ^ cover it 
over loosely with paper, and upon that lay a slate or 
board with a weight to keep it steady. Place the ves- 
sel in a situation where the thermometer will stand from 
yo* to 8o% and stir up the mixture two or three times 
in 24 hours. In about two days such a degree of fer- 
mentation will have taken place, as to give the mixture 
the appearance of yeast. With the yeast in this state, 
and before it has acquired a thoroughly vinous smell, 
mix the quantity of flour intended for bread, in the pro- 
portion of six pounds of flour to a quart of yeast, and 
a suflflcient portion of warm water. Knead them well 
together in a proper vessel, and covering it with a cloth, 
let the dough stand for 12 hours, or till it appears to be 
suflflciently fermented in the fore-mentioned degree of 
warmth. It is then to be formed into loaves and baked. 
Mr Henry adds, that perhaps the yeast would be more 
perfect, if a decoction of malt were used instead of simple 
water. 

It has lately been discovered, that a decoction of malt 
alone, without any addition, will produce a yeast pro- 
per enough for the purpose of brewing. This discovery 
was made by Joseph Senyor, servant of the reverend Mr 
Mason of Aston near Rolberara j and he received for it 
a reward of 20I. from the Society for promoting Arts, 
Manufactures, and Commerce. The process is as fol- 
lows ; Procure three earthen or wooden vessels of dif- 
ferent sizes and apertures, one capable of holding two 
quarts, the other three or four, and the third five or six; 
boil a quarter of a peck, of malt for about eight or ten 
minutes in three pints of water ^ and when a quart is 
poured off from the grains, let it stand in the first or 
smaller vessel in a cool place till not quite cold, but re- 
taining that degree of heat which the brewers usually 
find to be proper when they begin to work their liquor. 
Then remove the vessel into some warm situation near a 
fire, where the thermometer stands between 70 and 80 
degrees Fahrenheit, and there let it remain till the fer- 
mentation begins, which will be plainly perceived 
within 30 hours : add then two quarts more of a like 
decoction of malt, when cool, as the first was ^ and 
mix the whole in the second or larger vessel, and stir 
it well in, which must be repeated in the usual way, as 
it rises in a common vat: then add a still greater quan- 
tity of the same decoction, to he worked in the largest 
vessel, which will produce yeast enough for a brewing 
of 40 gallons. 

Common ale yeast may he kept fresh and fit for use 
several months by the following method : Put a quan- 
tity of it into a close canvas bag, and gently squeeze 
out the moisture in a screw-press till the remaining mat- 
ter be as firm and stiff as clay. In this state it may be 
close packed up in a tight cask for securing it from the 
air ; and will keep fresh, sound, and fit for use, for a 
long time. This is a secret that might be of great use 
to die brewers and distillers, who, though tliey employ 
vary large quantities of yeast, seem to know no method 



of preserving it, or raising nurseries of it *, for want of Yell 
which they sustain a very considerable loss j whereas B 
the brewers in Flanders make a very great advantage . 
of supplying the malt distillers of Holland with yeast, 
whicii is rendered lasting and fit for carriage by this 
easy expedient. 

YELL, one of the islands of Shetland, lying north- 
east from the Mainland, and divided from it by an 
arm of the sea, called Yell- Sound, By some it is 
thought to have been the Thule of the ancients. In 
the old descriptions it is said to be 20 miles long and 
8 broad. It is very mountainous and full of moss ^ but 
there are pretty considerable pastures in which they 
feed a great many sheep \ and it also affords plenty of 
peat. It has eight large harbours, which would nut be 
thought despicable in other countries. Anciently it 
seems to have been pretty populous, since there are in 
it three churches, twenty chapels, and many brughs or 
Pictlsh forts. 

YELLOW, one of the original colours of light. 

Yellow- Colour for House-painting, See Coloum- 
Making, 

Naples Yellow, a beautiful colour much used by 
painters, formerly thought to be prepared from arsenic, 
but now discovered to have lead for its basis. 

Yellow -Hammer, See Fringilla, Ornitholo- 
gy Index, 

YELLow-Fever, Sec Medicjne, N* 168. 

YEMEN, a province of Arabia, stretching along 
the Red sea and Indian ocean, and forming a part of 
the country once known by the name of Arabia Felix, 

YEOMAN, the first or highest degree among the 
plebeians of England, next in order to the gentry. 

The yeomen are properly freeholders, who having 
land of their own, live on good hii.sbandry. 

Yeoman is also a title of office in the king’s houFC- 
hold, of a middle place or rank between an officer and a 
groom. 

Yeomen of the Guard were anciently 250 men of 
the best rank under gentry, and of larger stature than 
ordinary, each being required to be six feet high. At 
present there arc* but 1 00 yeomen in constant duty, and 
70 more not in duty j and as any of the 100 dies, his 
place is supplied out of the 70 They go dressed after 
the manner of King Henry VIII.’s lime. They form- 
erly had diet as well as wages when in waiting) but 
this was taken ofl' in the reign of Queen Anne. 

YEST, or Yeast. Sec Yeast. 

YEW. See Taxus, Botany Index. 

Yew trees are remarkable for their duration. There 
are now growing within 300 yards of the old Gothic 
ruins of loimtain’s abbey, near Rippon, in Yorkshire, 
seven very large yew trees, commonly called the Seven 
Sisters, whose exact ages cannot be accurately ascertain- 
ed, though tradition says that they were standing in the 
year 1088. Iti.s said also, that when the great Foun- 
tain’s abbey was building, which is 700 feet Jong, and 
was finished in 1283, the masons used to work their 
stones, during the hot summers, under the shade of these 
trees. I’lie circumference of the Seven Sisters, when 
rneasured by a curious traveller, were of the following 
sizes:— the smallest tree, round its body, 5 yards i fool) 
fours others are from 5J to 7^ yards 5 the sixth is 
yards j and the seventh is 1 1 yards i foot 7 inches in 
circumference, being 2 yards 10 inches larger than the 

great 
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great yew tree now growing in the churchyard utGrea- 
ford ,n North Wales, which is 9 yar’ds 9 inches, 
riiese trees are the largest and oldest in the British do- 
minions. 

„f appellation anciently given to the kings 

r/r5fv“.’- “ T • * "eed H- 

V ®"’peror, and royal blood. 

a frame of wood 

tn! fl ’^'’®''eby they are coupled 

together and harnessed to the plough. ^ 

w- of Zand, anciently was the space which a yoke 

' vAI’a' “*i"’ <*ay- 

Egg) fo ‘he mitfole of an egg (see 

“,'^®P»''‘"’e"‘ >0 the central part of France, 
lying along both s,des of the river Yonne. The soil is 
lertilc, and produces gram of all kinds, hemp, legumes 

mere’ H ‘ 

^^.omd’" rT »"<• pasturage also 

cotton^ I which consist of woollens, 

^tton . hosiery, jeather, paper, glass, ironwork, &c. 
m-e not of great importance. The extent of this de- 
isiy am hectares, and the population in 

VOH^ • Auxerreis the chief town. 

lUKK, in Latin Ebof actim, the capital of York- 

wa statiredr"- 

Janie J I "®,’- 'a *"P'‘“' »f ‘h* Bri- 

^ntes, and here died the emperor Severus, and Flavius 

S Co’nstantine Z 

W ^ I ^ Bdlona here. 

In the time of the Saxons it was erected into an arch- 

thfhiT* *^®Pe Honorius, to which are now subject 

rf Mln“'’T if Carlisle, and the isle 

and all SeJl ^ hislioprics in England. 

*ncl all Scotland, were. A horn Is still kent in ihi. 

besT‘"’,l I 7^'i' ‘h® Saxon prhices 

towed all Ins hind, and revenues upon the church. ’ 

This city suHbred very much dining the ravages of 

Sfo " tL c'a’j'r f ‘o 

ag^m. ihe cathedral, which .cost a long time and a 
great deal of money in hnilding, is a niosf stately Go- 
U> o!lmed Par'icularly admired for 

sr *" '■ “ O' ''N..i.g 
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snccession of kings from Heniy II. and its diet ,«,1. , 

^collar to It and London. Richard II. nade i .S-! 

of thJe”^ '""“"“"'y «f mint of the mm ; 
ol the county, within certain limits, belonn to they 1 

mayor and aldermen. The middle arch of ihelmj, 
^re over the Ouse is thought to equal the Blahos 
Venice in architecture, height, and breadth, the db. 
meter bmng 81 feet, and the height yi. Thooihdii 
city IS 60 miles distant from the sea, yetshipefw 
tons burden come up the river to it. The tonhitt 
or gnild-ball stands upon the bridge, and is so|ieri«li 
all respects to that of London. In die Popish rim 
there were nine abbeys here, and a vast iioinber cf 
churches; but of the latter there are only I)dow. Tbi 
^eeple of that of Alihallows is reckoned thefinnth 
Lngland. The archbishop has a fine palace; and lb* 
assembly-room, designed by the earl of Burlington, b 
very noble. Here are plays, assemblies, concerts, ami 
the like entertainments, at some house or other, aliwut 
every night in the week. In the old castle, built ongi* 
nally by William the Conqueror, and repaired inipi, 
the^ assizes arc kept. It serves also for the county-gaol, 
■which is the neatest and pleasantest in England, wilb 
an area larger than that of the k ing’s- bench, and it b 
a handsome chapel In it, with a good allowance for i 
preacher. This city has long given the title of 
some branch of the loyal family. 

The plenty and cheapness of provisions Induces noDj 

persons of small fortune, or that would live frugally, ft 
take up their abode here; and the venerable reraaiosof 
Koman antiquities, and those of a later date, asabbiyi) 

I J.L!.. 



AI.UUICII] Hiiuquiues, ana niose oi a later uaic, « 
churches, and castles, procure this city a visit from *^7 
curious traveller. Many Roman altars, iiriis, coin?, in- 
scriptions, &c. have been found; and Saxon coins an 
still extant that have been struck here. Ihemercbn!? 

X • . . ..... I J 



Jiat have been strucK nere. ineinnu«», 
fceing two in number, for this city, have precedence of 
all others, except those of London, in the house of coij- 
mons. An infirmary, after the manner of those of BA 
Bristol, <&c. hath been erected in it ; and a cotton in** 
nufacture established and brought to great perfectiofo 
Besides four weekly markets, it has a great many wir*j 

one, in particular, every other Thursday for cattle aiw 

sheep. W. Long. I. I. N. Lat. 53. 59. _ , , 

YORKSHIRE, the largest county of England, 



-- ttliu JLJIIICU 

f liosa,JlosJlorum, sic est Damns ista Domomm, foreland ; 



, largest county of England, 

bounded on the south by Derbyshire, Noltinghanw iri, 

and Lincolnshire ; on the north by Durham and « 

' , y-t J ....oon am! cn 



The clioir is remarkable for its fine carvings, particular- 
ly the statues of all the English monarclis • anr^ie 
w.mlows ,, re exquisitely painted with the history of | L 

inferior in trade wealth .rj P 'I'"''® e™”"''- ‘‘ 

ter, Liverpool. ’and severaUtia' chlr 

t""‘« "mounted to 18,217 in i8ii T. ’• • mlial)i- 

fine plain, on both sides the On ^‘i ‘j >" " 

into four wards, containing V’pa"rlhe, ‘’"i''®'* 

Jarge pr.vtlege, and immunise,, co"nfel;-„p!l* 

4 



, on the east by the German ocean; am 

the west by Lancashire and a part of Cheshire — 
upwards of 80 miles in length from east towest, nea^ 
as much iu breadth, and about 360 ia circunikren , 
containing, in the whole, 26 fniiidreds or ’ 

49 market-towns, 563 parishes, 242 vicarageSi ^ 
many chapels of ease, and 2330 villages, 
computed by .some at 4684 square miH its 1 
blfants in 1811 amounted to 973** r, •! j;. 
lived in towns, and 667,963 in the cou^ry. ' 
vided into three parts or ridings, viz. the West, 

North ; so denominated from their situation, in ^ 
of the city of York. Each of these is as large, ' " 
gcr, than any ordinary county. There arc ® 
sions, as Richmondshire, Allertonshire, ^ 

Hallanshire, Craven, Cleveland, Marshland, 0 

&c 



As the soil and face of the country vary 
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daet Um aoB. la tbeiiilly parts tbe air is g^, biittbe 
^ SOU very imUfiereBt } of lower some are.- marshy, 
others drier, and the soil of both rich; but tbe air of the 
former is more foggy and unhealthy than that of tbe- 
latter. The mauo&ctures of this county are cutleiy 
and hard'wares, particularly knives, bits, and spurs} 
but the principal are stockings and woollen cloth, with 
which it supplies in a great measure Germany aud the 
North. As to the produce, it abounds in corn, cattle, 
horses, lead and iron, coal, wood, lime, liquorice, alum, 
jet, &c. It lies wholly in the northern circuit, and 
much the greater part of it in the diocese of York; that 
only whidi is called Richmondshire belonging to tbe 
diocese of Chester. The members it sends to parliament 
are 30 ; of which two are for the shire and 28 for tbe 
towns. 

New-YoRKj one of the United States of America, is 
bounded towards the south-east by the Atlantic ocean ; 
east by Connecticut, Massachusets, and Vermont ; north 
by the 45th degree of latitude, which divides it from 
Canada; north-westwardly by tbe river Iroquois or St 
Lawrence, and the lakes Ontario and Erie; south-west 
and south by Pennsylvania and New Jersey. The 
whose state contains about 44,000 square miles, equal 
to 28,160,000 acres. 

The slate, to speak generally, abounds with lakes, 
some of salt and others of fresh water. It is intersected 
by ridges of mountains running in a north-east and 
soutli-we.st direction. Beyond the Allegany mountains, 
however, the country is a dead level, of a fine rich soil, 
covered in its natural state, with maple, beech, birch, 
cherry, black-walnut, locust, hickory, and some mul- 
berry trees. On the banks of Lake Erie, are a few ches- 
nut and oak ridges. Hemlock swamps are interspersed 
thinly through the country. All the creeks that empty 
into Lake Erie have falls, which aflford many excellent 
mill seats. East of the Allegany mountains, the coun- 
try is broken into hills with rich intervening valleys. 
The hills are clothed thick with timber, and when 
cleared afford fine pasture; the valleys, when cultivated, 
produce wheat, hemp, flax, pease, grass, oats, Indian 
corn. 

The principal rivers are the Hudson, and the Mo- 
hawk, which is a branch of the former. Tbe Hudson 
is navigable for sloops i-6o miles- from its mouth, and 
by tbe Mohawk boats ascend about 70 miles farther. 
A canal is now in progress to extend the inland navi- 
gation from the head waters of the Mohawk to Lake 
Erie, a distance of 200 miles. In the north eastern 
ports, Lake Champlain aflords a navigable communica- 
tion lor 100 miles; and the St Lawrence, with lakes 
Ontario and Erie, for many hundred miles more, on the 
north-western frontier. 

Iron abounds in the state of New York, and lead is 
wrought at some places^ but the other metals are scarce, 
^ofing slate, lime-stone, marble, and coal are found 
in some situations. Gypsum and salt (from springs) 
are abundant in the western parts. The mineral watei-s 
of Balston and Saratoga are celebrated for their medi- 
cinal virtues. 

The wild animals are now becoming rare in this state. 
The wolf, formerly common, is seldom seen. The beard, 
which are still found in considerable numbers, oflen 
«arry oft* the bogs from new settlements. Tbe cou- 
gouar seldom appears ; the deer,^fox, marten,, beaver, 



and squirrel ate found occasionally. Snakes of a large 
size are met with in the uncultivated parts. > y . 

Tbe population of tbk state in 1749 was estimated 
at 100,000; in 1800 it anounted to 586,050 ; and in 
1810, to 959,049, including 15,017 slaves. At tbe 
last mentioned period New York was the second state, 
in the union for population ; bat it is probably now tbe 
first. 

The legislative power Is vested in a senate acd 
bouse of assembly. The latter is elected annually by. 
ballot, by electors who must be freeholders to tbe va- 
lue of fifty dollars, or residents renting tenements of 
five dollars yearly value. The senate is elected for 
four years, one fourth being renewed every year. The 
permanent number of senators is 32, of members of tbe 
lower house 1 50. The executive power resides in a 
governor elected for three years by the freeholders,, 
with a council of four senators, chosen annually by tbe 
legislature. The judges, who are appointed by the go- 
vemor and council, hold their ofl^ces during good beha- 
viour till the age of sixty.. 

There is no state religion, but the clergymen of each 
persuasion are supported by the voluntary contributions 
of their congregations. The Presbyterians are the most 
numerous sect, the Episcopalians next. The Baptists, 
Methodists, Quakers, and Roman Catholics are also 
pretty numerous. In 181 5, there were 2621 primary 
schools in the state, at which 140,720 scholars wera 
educated. It is^rare to meet with any person in thisslatc 
who cannot read and write. There is also a consider- 
able number of academies, and three colleges, — Colum- 
bia College founded in 1754, Union College founded, 
in 1794; and Hamilton College in 1812. The num- 
ber of scientific and humane societies is also consider- 
able. Above seventy newspapers are printed in tbe 
st.^te. 

The manufactures of this state consist of iron, glass, 
gunpowder, woollens, linens and cottons, cordage, spi- 
rits, leather, bats, &c. Though several large works are 
established, about one third of tbe articles produced ai*e 
made in families. The whole value of manufactures 
in 1810 was thirty-three millions of dollars;, but dur- 
ing the war with England in 1814, the amount was 
supposed not to fall short of .fifty millions. So rapid 
has been the accumulation of capital in this state, that 
the value of lands and booses, which was found by a 
fiscal survey in 1799 ^e 100,380,706 dollars, a- 
monnted according to a new survey in 1814 to 
269,370,900 dollars. The exports of this state, in . 

1817, amounted to 18,707,433 dollars; being ono 
halt greater than those of any other state in the union, . 

Though New York is the first commercial state in 
North America, the bulk of the inhabitants live by 
Hgricultnre. They are genei-ally industrious, sober, 
and well informed. There are still some small socie- 
ties ot Dutch and Germans, who preserve both the 
language and manners of their country. In general tha 
inhabitants of this state are neither infected with tbe 
hypocritical ansterity, pride, and selfishness of the New 
Englanders, nor with the lax morality and ostentatious 
bebits of tbe people of the southern states. In times 
of difficulty they have generally held a moderate 
course. 

North America, capital oftbf 
state of the same name. It is situated at tbe south-west 

poipt. 
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Toric. of an island, at the conflueOee of Hudson tnrd East 

■— / mV rivers, and is about four miles in circumference. The 
situation is both healthy and pleasant. Surrnuhded on 
all sides by water, it is refreshed by cool breezes in sum- 
mer, and the air in winter is more temperate than in 
other places under the same parallel. York island is 
15 miles in lenirlb, and hardly one in breadth. It is 
joined to the main by a bridge called King’s bridge. 
The channels between Long and Staten islands, and be- 
tween Long and York islands, are so narrow as to occa- 
sion an unusual rapidity of the tides, which is increased 
by the conduence of the waters of Hudson and East 
riveis. 'I'his rapidity, in general, prevents the obstruc- 
tion of the channel by ice. There is no bason or bay 
for the reception of ships ; hut the road where they lie 
in East river is defended from the violence of the sea 
by the islands which interlock with each other; so that, 
except that of Rhode island, the harbour of Ncw-Yoik, 
which admits ships of any burden, is the best of '.he 
United States. The number of the inhabitants in l8iy 
was estimated at 120,000. 

The most magnificent edifice in this city is Federal 
HuU^ at the head of Broadstreet ; in a gallery in front 
of which General Washington, attended hy the senate 
and house of representatives, took his oath of office at 
the commencement of the operation of the federal con- 
stitution, 30th April, 1789. Near this building is 
another, appropriated to the American Museum and 
Academy of Fine Arts. There were about fifty 
churches and meeting-houses in the city in 1817, many 
of which are built and fitted up in a style of great ele- 
gance, and even splendour. The best private houses 
are built of brick painted red, and have u very neat 
and cleanly appearance. There is a theatre of great 
size, though not a fine building. The battery, which 
fronts the sea, forms one of the most beautiful walks of 
which any city can boast. Several of the principal 
streets being garnished with rows of trees, have an un- 
commonly gay and pleasing eflect. In New York, as 
in many old towns in Britain, the entries to cellars pro- 
ject into the street, and injure both the beauty and the 
conveniency of the loot pavement. The street is also 
encumbered by large quantities of goods piled up at 
the outside of the shop doors ; and great number.s of 
pigs are seen running about. Formerly the city suf- 
fered much from the want of water, but now it is con- 
veyed in pipes to all the streets in abundance. Rents 
are high, even when a comparison, is made with Lon- 
don. The natural harbour of New York i.s one of the 
best in America, and its trade is so great, that it 
•amounts to nearly one-fifth of the whole foreign trade 
of the United Slates. It is probably at piesent the se- 
cond trading city in Europe or America* 

King’s college was chiefly founded by the voluntary 
t:ontrlbutions of the inhabitants of the province, assisted 
by the general assembly, and the corporation of Trinity 
Cliurch, and in the year i 754, obtained a royal charier. 
Lhe building consists ol an elegant stone edifice, three 
stories high, with four stair cases, 1 2 apartments in each, 
a chapel, hall, library, museum, anatomical theatre, and 
a school for experimental philosophy. It is .situated on 
a dry gravdiy soil, about 150 yards from the bank of 
Hudson’s river, commanding a beautiful and extensive 
prospect. Since the revolution, the legislature passed 
3 
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an act constittfting 2i gentlemen (of irliom tlie g^ren' 
or and lieutenant-governor for the lime being, are imb- 1 

hers ex offtens) a body corporate and politic by iheS* 
name of “ The Regents of the University oftbeSute 
of New-York.” They are entrusted with tbc care of 
literature in general, and have power to grant charttn 
for erecting colleges and academies thiongh the stale. 

It is now denominated Columbia college. Itconsirtsof 
a faculty of arts, and one of physic, the Brsthavingi 
president and seven professors, and the second a dean, 
and the same number of professors. 

The government of this city is at present in the baaii 
of a mavor, aldermen, and common council; and the 
city is divided into seven wards, in each of which aa 
alderman and assistant are annually chosen by ibi 
people. A court of session is held for the trial of cri- 
minal causes. There were eight banks in the city in 
1814 ; and there is a great number of literary, ccico- 
tific, and benevolent institutions. The shipping be- 
longing to the port in 1815 amounted to 278,868 tons 
New-York is 95 miles N. E. of Philadelphia, 19) 
N. of Baltimore, and 915 from Charleston. W. 
Long. 74° 9' 4 5". N. Lat. 40^42' 8". 

YOUNG, Dr Edward, was the son of a clergymai 
of the same name, and was bom about the year i 
When sufliciently qualified, be was matriculated inio 
All-Souls college, Oxford; and designing to follow ibe 
civil law, he took a degree in that profession. In^ 
situation he wrote his poem called The bast uij, 

published in 1704; which coming from a layjnan 
universal satisfaction: th i.s was soon after followed ^ 
linother, entitled The Force of Religion, or \anqu.j^ 
Love. These productions gained hirn a respect 
acquaintance ; he was intimate j|,j 



became one of the writers of the J. a 

turn of his mind leadiuR hin> 1 
orders, was made one of the worth 

talned the living of Welwyn in Her tforddu^ 

about 500I. per annum, but 
preferment. For some ye.nrs court 

late prince of Wales, Dr Y,oung a 
pretty constantly; hut upon his ^l^cease alU 
church preferment vanished ; lioweve , .P . 
of Dr Hales, he ,vas taken into the 
cess dowager ol Wales, and f‘. ||f |,emaniiil 

chaplain. When pretty far advanced m hfe, " ^ 

the lady Elizaheth Lee, daughter ol the I 
Litchfield. 'J'his lady was a widow, and 
able son and daughter, who both ^ j hisailf.i' 
he felt for their loss, as well as frr ,|,|cliil» 

finely expressed In l>i^N.ght•Tto ^ 
young lady is charactensed un p and hi* 

cissa i her brother by that of PI"'*"''' ’ "a ,.d b 
though nameless, is f'''?"*",! .Ue loss of 

thus, in an apostrophe to death, deplores the lo 

the three. 

sla!»i 



Insatiate archer, could not once 



Thv Hhaft flew thrice, ami thrice niy jjcni. . 

And thrice ere thrice yon moon rene 



fiusin^i 



ar.il 



He wrote three tragedies, P’'' 

The Brothers. His satires, called Lore 
universal Passion, are by " t shooW li*'' 

performance ; though Swift sa.d the P«t‘ i„, 
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Younjr. been either more angiy or more merry ; they have been 
,r characterised as a siring of epigrams written on one sub- 

J ject, that tire the reader before he gets through them. 

^ His Complaint, or Night Thoughts, exhibit him as a 

' moral and melancholy poet, and are esteemed his master- 

piece. They form a species of poetry peculiarly his 

^ own, and in which he has been unrivalled bv all those 

who attempted to write in this manner. They were 
written under the recent pressure of his sorrow for the 

* loss of his wife, daughter, and son-in-law } they are ad- 
dressed td Lorenzo, a man of pleasure and the world, 

' and who, as it is insinuated by some, is his own son, 

* but then labouring under his father’s displeasure. As 

a prose-writer, he arraigned the prevailing manners of 

* his time, in a work called The Centaur not Fabulous ; 
and when he was above 8o years of age, published Con- 
jectures on Original Composition. He published some 

^ other pieces \ and the whole of his works are collected 

* in 4 and 5 vols i2mo. Dr Young’s turn of mind was 

naturally solemn j and he usually, when at home in the 
•country, spent many hours of the day walking in his 
own church-yard among the tombs. His conversation, 
his writings, bad all a reference to the life after this ; 
and this turn of disposition mixed itself even with his 
improvements In gardening. Pie bad, for Instance, an 
alcove with a bench, so painted, near his house, that at 
a distance it looked as a real one which the spectator 
was then approaching. Upon coming up near it, how- 
ever, the deception was perceived, aftd this motto ap- 
•peared, Invistbilh non dccipiunt^ “ The things unseen 
do not deceive us.” Yet, notwithstanding this gloomi- 
ness of temper, he was fond of innocent sports and 
amusement : be instituted an assembly and a bowling- 
green in the parish of which he was rector, and often 
promoted the gaiety of the company in person. His 
wit. was generally poignant, aud ever levelled at those 
who testified any contempt for decency and religion. 
His epigram, spoken extempore on Voltaire, is well 
known j who happening in his company to ridicule Mil- 
ton, and the allegorical personages of Death and Sin, 
Young thus addressed him : 



Thottl art so witty, profligate, and thin, Young 

You seem a Milton with his Death and Sin. || 

One Sunday, preaching in oflice at St James?s, be . 
found, that though he strove to make his audience at- 
tentive, he could not prevail. Upon which bis pity for 
their fully got the better of all decorums, and be sat 
back in the pulpit and burst into a flood of tears. To- 
wards the latter part of life be knew his own infirmities, 
and suflfered himself to be In pupilage to his house-keep- 
er ; for he considered that, at a certain time of life, the 
second childhood of age demanded its wonted protection* 

His son, whose boyish follies were long obnoxious to pa- 
ternal severity, was at last forgiven in his will j and our 
poet died regretted by all, having performed all that 
man could do to fill his post with dignity. His death 
happened in 1765. 

YOUTH, that state of man in which he approaches 
towards his greatest perfection of body. 

YPRES, a handsome, large, and populous town of 
the kingdom of the Netherlands, with a bishop’s see. 

It has a considerable manufactory in cloth and serges, 
and every year in Lent there is a considerable fair. 

It is one of the barrier towns, but was besieged and 
taken by the French in 1744, and also in 1794. It is 
seated in a fertile plain on the river Ypre, in £. Long. . 

2. 48. N. Lat. 50. 51. 

YTl'RIA, one of the lately discovered earths. For 
an account of its properties and combinations, see Che- 
mistry, N° 1457. 

YTTRio TantalttCy a mineral substance containing the 
new earth yttria, and the new metal tantalium, which 
latter is found by Dr Wollaston to be identical with 
columbium. 

YUCCA, Adam’s Needle, a genus of plants of the 
class hexandria. The species of this plant are all ex- 
ceedingly curious in their growth, and are therefore 
much cultivated in gardens. The Indians make a kind 
of bread from the roots of this plant. 

YULE, Yool, or luL See luL. 

YUNX, a genus of birds of the order pica. See 
Ornithology Index, 



Z. 



Z. *7 or z, the 24th and last letteT, and the 19th conso- 
"V“ rant of our alphabet ; the sound of which is form- 

ed by a motion of the tongue from the palate down- 
wards and upwards to it again, with a shutting and open- 
ing of the teeth at the same time. This letter has been 
reputed a double consonant, having the sound ds ; but 
some think with very little reason : and, as if we thought 
otherwise, %vc often double it, as in pu’z%le^mux%le^ &c. 
Among the ancients, Z was a numeral letter, signifying 
2030 j nnd with a dash added a-top, Z signified 2000 
times 2300 , or 4,000,000. 

In abbreviations this letter formerly stood as a mark 
for several sorts of weights j sometimes it signified an 
ounce and a half; and very frequently it stood for half 
VoL. XX. Part II. f 



an ounce 5 sometimes for tbe eighth part of an ounce, 
or a dram troy weight ; and it has in earlier times been 
used to express the third part of an ounce or eight scru- ^ 
pies. ZZ were used by some of the ancient physicians 
to express myrrh, and at present they are often used to 
signify zinziber or ginger. 

ZAARA, Zapara, Sahara, or the Desert, a vast 
country of Africa, bounded on the north by Barbary, 
on the east by Fezzan and Casbna, on the south by 
Tombnetoo, and on the west by the Atlantic ocean. 
Zaara contains a variety of wanderin|r nations, all pro- 
ceeding from Arabs, Moors, and fugitive Portuguese, 
who took refuge there when the family of the Sherifs 
made themselves masters of the three kingdoms of Bar-. 

5 F bary* 
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of Nart, Moors, or Arabs. They are sabdirided into 
various nations, of which the most considerable are the 
Mongearts, Trasars, and Bracnars. The Moogearts 
ead a wandering life, and live chiefly on the milk of 
Uieir flocks, with a little barley-meal, and some dates. 
Ihe poorer sort go naked, except the females, who 
commonly wrap a clout about their middle, and wear a 
kind of bonnet on their head ; but the wealthier sort 
have a kind of loose gown, made of blue calico, with 
sleeves, that is brought them from Negroland. 
When they move from one place to another for fresh 
pasture, water, or prey, most of them ride on camels, 
which have generally a sort of saddle between the bunch 
and the neck, with a string or strap run through their 
nostrils, which serves for a bridle; and instead of spurs 
they use a sharp bodkin. Their tents or huts are cover- 
ed tvith a coarse slulT, made of camel’s hair, and a kind 
ot wool or moss that grows on the palm trees. These 
Arabs live here under the government of their sheiks or 
cheyks ; as iii Arabia, Egypt, and other places. The 
all ^hrme^^^^^^^^ rather more civilised. They arc 

ZABULON, in Ancient Geography, one of the 

Ashe 7 and N* '’y ‘"bes of 

Asher and Naphthali ; on the east by the sea of Gali- 

Jee ; on the south by the tribe of Issachar or the brook 
Visoa, which ran between both ; on the west by the 
Mediterranean ; so that it toached two seas, or was hi- 
inarous. 
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ore lose 20 and even 30 per cent, during thlsoperaiiM, | 
which IS continued 4 or even 9 hours, according to tlie ^ 
quality of the ore. The roasted ore being taken oot'^ 
from the furnace, such parts as arc concreted into lomps 
are pounded and sifted afresh. Zaffre, in commerce, ii 
never pure, being mixed with two or rather three parb 
of powdered flints. A proper quantity of the best sort 
of these, after being ignited in a furnace, is ihroivnio. 
to water to render it friable, and more easily redod 
to powder j which, being sifted, is mixed with the zaf- 
fre, according to the before-mentioned dose j and the 
mixture is put into casks, after being moisttoed with 
water. This oxide, fused with three parts of sand and 
one of potash, forms a blue glass j which, when pound- 
ed, sifted, and afterwards ground in mills, included in 
JarM casks, forms sma/t. 

The blue of zafire is the most solid and fixed of all 
the colours that can be employed in vitrification. It 
suffers no change from the most violent fire. ItissK- 
cessfully employed to give shades of blue to enameh, 
and to the crystal glasses made in imitation of some 
opaque and transparent precious stones, as the lapis 
lazuli, the turquois, the sapphire, and others of this 
kind. 

ZALEUCUS, a famous legislator of the Locrians, 
and the disciple of Pythagoras, flourished 500 yean, 

B. C. He made a law, by which he punished adnller* 
ers with the loss of both their eyes ; and his son offend- 
Z\BULow in n L absolved from this punishment: yet, U 

in the tribe ’of fhZ very strong town show the fatlier as well as the just lawgiver, he patoot 

namVd 0/ ^«^‘te"»nean, sir- his own right, and his son’s left eye. ^This example 
make* it iroh.M. justims and geverity made so strong an imprwionoj^ 

minds of his subiects. that 110 instance was loona of hk 



-kes it probable 

the^si^jfj r^nV^l’ an island to 

the south of Cephalenia 60 stadia, but nearer to Pelo- 

poniiesus,in the Ionian sea, formerly subject to Ulysses 

f-itfui/with 



minds of his subjects, that no instance wasfonnuui w 
commission of that vice during the reign of that legiw 
tor. It is added, that Zaleucus forbade any wine beiuj 
given to the sick on pain of death, unless it ffW pK’ 
scribed by the physicians \ and that he was so je^oifi 



^11^ pujrotviaiio ^ oum - — yr , 

of bis laws, tJiat he ordered, that whoever was d^® 
of changing them, should be obliged, when he 
proposal, to have a cord about his neck, in order tl» 
might be immediately strangled, if those *^**”J.!*^ 
were esteemed no better than the laws already estab n 
ed. Diodorus Siculus attributes the same thing to > 



rondas legislator of the Sybarites. 

Z AMA, in Ancient Geography , a toiro of Cbaman 1 
a district of Cappadocia, of unknown situation.^ 
other Zarha, of Mesopotamia, on the Saocoi^» 0 
south of Nisibis.— A third,^of 



« „ -j II wuuuy ana iruitful, with 

a considerable cognominal town and a port. The island 

IWoDonnef^'"“‘ ^'bieans from 

^rloponnesus, over against the Corinthian gulf. Both 
isl^d and town are now called Zante, 

** oxide of cobalt, employed for 
porcelain of a blue’^colour. 

Ihe method of preparing it is as follows : The cobalt 
fciken out of the mine is broken with hammers into 
pieces about the sixe of a hen’s egg; and thrst^nv ^ 
volucrum with sneh other heterogeneous matters m are 

prasS The^hMen*^^^^^^^ «eparated as much as royal residence of the kings of Numidia, nesw -”" 
ing mills, and sifted th™. k *i* pounded in stamp- Zaaia Regia. It stood in a plain ; wss stronger 
lighter parts are washp^l 1 shoves. The than nature 5 richly supplied with every J ^ 

and turned with long ^dUd 

the process is continned till it cp **»kes ; and 

The oven or inrnawTs tpri* ? ““y 

l^allery, which serves for ^y ^ horizontal 

arsenic, naturally mixed with the^*^"^^ ’ ur ^he count. 

ore contains a little bismuth as thl^’ If the “ Scipio drew up his army after the 

fusible, it is collected at the bmi is very except that he placed the cohorts of the ^ 

The cobalt remains in ni , ol the furnace, rpclv nP th. Hastati, so as to leave to® 



days journey to the west of Carthage : it 
royal residence of the kings of Numidia, 

Zama Regia, It stood in a plain j was stronger 
han nature 5 richly supplied with every 
abounding in men, and every weapon both 0 e 
and annoyance. . . . 

The last of these is remarkable for the 
fought betwen the two greatest - IrJrj. 

world, Hannibal the Carthaginian and Scipio 
nu8. Of this engagement, the most importan ^ 
lhat ever was fought, Mr Hooke gives the fo 0 6 



The cobalt remains in the state of furnace, redly behind those of the Hastati, so as to |, 
state of a dark gray oxide, cient space for th. enemy’s elephanU to t>» 
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from front to rear. C. Laelius was posted on the left 
wing with the Italian horse, and Masinissa with his 
Numidians on the right. The intervals of the first line 
Scipio filled up with hia Velites, or light-armed troops, 
ordering them, upon a signal given, to begin the bat- 
tle j and, in case they were repulsed, or broke by the 
elephants, to run back through the lanes before men- 
tioned, and continue on their flight till they were got 
liehind the Triarit. Those that were wounded, or in 
danger of being overtaken, were to turn off to the right 
and left through the spaces between the lines, and that 
way escape to the rear. 

The army thus drawn up, Scipio went from rank 
to rank, urging his soldiers to ^insider the consequences 
of a defeat and the rewards of victory : on the one hand, 
certain death or slavery (for they had no town in Africa 
strong enough to protect them) •, on the other, not only 
blasting superiority over Carthage, but the empire of 
the rest of the world. 

Hannibal ranged all his elephants, to the number 
of above 8o, in one front. Behind these be placed his 
mercenaries, consisting of 1 2,000 men, Ligurians, Gaols, 
Baleares, and Mauritanians. 

The new levies of Carthaginians and other Afri- 
cans, together with 4000 Macedonians, under a gene- 
ral named Sopater, composed the second line. And in 
the rear of all, at the distance of about a furlong, be 
posted his Italian troops, in whom be chiefly confided. 
The Carthaginian horse formed his right wing, the 
Numidians his left. 

** He ordered their several leaders to exhort their 
troops not to be discouraged by their own weakness, but 
to place the hope of victory in him and bis Italian ar- 
my^ and particularly directed the captains of the Car- 
thaginians to represent to them wbat would be the fate 
of their wives and children if the event of this battle 
should not prove successful. The general himself, walk- 
ing through the ranks of his Italian troops, called upon 
them to be mindful of the 17 campaigns in which they 
had been fellow-soldiers with him*, and of that constant 
series of victories by which they had extinguished in the 
Romans all hope of ever being conquerors. He urged 
them to remember, above all, the battles of Trebia, 
Thrasymenus, and Cannse ; with any of which the ap- 
proaching battle was in no wise to be compared, either 
with respect to the bravery or the number of the enemy. 

* The Romans were yet unfoiled, and in the height of 
their strength, when you first met them in the field j 
nevertheless you vanquished them. The soldiers now 
before us are either the children of the vanquished, or 
the remains of those whom you have often put to flight 
in Italy. Maintain therefore your general’s 
your own, and establish to yourselves the name of invin- 
cible, by which you are become famous throughout the 
world.’ 

^ When the Numidians of the two armies had skir- 
mished n while, Hannibal ordered the managers of the 
elephants to drive them upon the enemy. Some of the 
beasts, frightened at the noise of the trumpets and other 
instruments of war which sounded on all sides, immedi- 
ately ran back amongst the Numidians of the Carthagi- 
nian left wing, and put theui into confusion ; which 
Masinissa taking advantage of, entirely routed them. 
Great destruction was made of the Velites by the rest of 
the elephants, till these also being terrified, some of 



them ran through the void spaces of the Roman army 2ama. 
which Scipio had left for that purpose ; others falling ^ ■■ v» — 
in among the cavalry of the enemy’s right wing, gave 
Lselius the same opportunity against the Carthaginian 
horse as had been given to Masinissa against the Nuroi- 
dian, and of which the Roman did not fail to make the 
same use. After this the infantry of the foremost lines 
joined battle. Hannibal’s mercenaries had the advan- 
tage in the beginning of the conflict ; but the Roman 
Hastati, followed and encouraged by the Principes, who 
exhorted them to fight manfully, and showed themselves 
ready^ to assist them, bravely sustained the attack, and 
at length gained ground upon. the enemy. The merce- 
naries not being seasonably supported by their second 
line, and therefore thinking themselves betrayed, they 
in their retreat fell furiously upon the Africans 5 so 
that these, the Hastati coming up, were obliged to fight 
for some time both against their own mercenaries and 
the enemy. When the two Carthaginian lines had 
ceased their mutual rage, they joined their strength } 
and though now but a mere throng of men, broke the 
Hastati: but then the Principes advancing to the assist 
ance of the latter, restored the battle ; and most of the 
Africans and mercenaries were here cut off. Hannibal 
did not advance to their relief, the Roman Triarii not 
having yet engaged, and the Principes being still in 
good order j and lest the routed Africans and mercena- 
ries should break the ranks of bis Italian soldiers, he 
commanded these to present their spears at those who 
fled to them for protection, which obliged the runaways 
to move off to the right and left. 

“ The ground over which the Romans must march 
before they could attack Hannibal being strewed with 
heaps of dead bodies and weapons, and being slippery 
with blood, Scipio feared that the order of bis battalions 
would be broke, should be pass it hastily. To avoid 
this mischief, he commanded the Hastati to give over 
the pursuit, and halt where they were, opposite to the 
enemy’s centre: after which, having sent all his wound- 
ed to the rear, he advanced leisurely with the Principes 
and Triarii, and placed them on the wings of the Ha- 
stati. Then followed a sharp engagement, in which 
victory was long and eagerly disputed. It would seem 
that the Romans, though superior in number, were once 
upon the point of losing the day; for Polybius tells us, 
that Masinissa and Laelius came very seasonably, and as 
if sent from heaven, to their assistance. These generals 
being returned from the pursuit of the cavalry, fell sud- 
denly upon the rear of Hannibal’s men, most of whom 
were cut off in their ranks ; and of those that fled, very 
few escaped the horse, the country all round being a 
plain. 

There died of the Carthaginians in tbe fight above 
20,000, and almost the like number were taken prison- 
ers. Tbe loss on the side of tbe Romans amounted to 
about 2000 men. Hannibal escaped with a few horse 
to Adrumetum, having performed every thing in tbe 
engagement which could be expected from a great ge- 
neral. His army (says Polybius) could not have been 
more skilfully drawn up. For as tbe order of tbe Ro- 
man battalions makes it extremely difficult to break 
them, the Carthaginian wisely placed his elephants in 
the front, that they might put the enemy in confusion 
before the armies should engage. In bis first line be 
placed the mercenaries ; men bold and active, but not 
5 F 2 well 
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well disciplined, that by their impetuosity he might give 
a check to the ardour of the Romans. The Africans 
and Carthaginians, whose courage he doubted, he post- 
ed in the middle between the mercenaries and bis Ita- 
lian soldiers, that they might be forced to fight, or at 
least that the Romans, by slaughtering them, might fa- 
tigue themselves and blunt their weapons. Last of all, 
be drew up the troops he had disciplined himself, and 
in whom he chiefiy confided, at a good distance from 
the second line, that they might not be broken by the 
route of the Africans and mercenaries, and kept them 
in reserve for a vigorous attack upon a tired and weak- 
ened enemy.” 

ZANGUEBAR, a country in Africa, lying en the 
eastern coast, between three degrees of north latitude, 
and i8 south. It includes several petty kingdoms, in 
which the Portuguese have various seulements. The 
inhabitants, except those converted by the Portuguese, 
are ail Mahometans or idolaters; and the latter much 
the more numerous. The names of the principal terri- 
tories are Momba%a^ Lamon, Melinda^ ^uiola^ and d/o- 
sambique. The Portuguese have built several forts in 
Mombaza and Mosambique, and have settled several 
colonies theie. They trade with the negroes for slaves, 
ivory, gold, ostrich-feathers, wax and drugs. The 
productions are much the same as in other parts of 
Africa between the tropics. 

ZANONIA, a genus of plants of the class pentan- 
dria. See Botany Index, 

ZANTE, an island of the Mediterranean, near the 
coast of the Morea, 19 miles south east of the island of 
Ceplialonia, belonging to the Ionian republic. It is 
about 24 miles in length and 1 2 in breadth, and very 
pleasant and fertile ; but its principal riches consist in 
currants, with which it greatly abounds. They are cuK 
tivated in a very large plain, under the shelter of moun- 
tains on the shore of this island ; for which reason 
the sun has greater power to bring them to perfect ma- 
turity. The town called Xante may contain near 
20,000 inhabitants ; the whole island contains about 
40,000. The houses are low, on account of the fre- 
quent earthquakes, for scarce a year passes without one ; 
however, they do no great damage. The natives speak 
both Greek and Italian. There are very few Roman 
Catholics among them ; but they have a bishop as well 
as the Greeks. This place has no fortifications, but 
there is a fortress upon an eminence planted with cannon. 
In one part of this island is a place which shakes when 
trod upon like a quagmire ; and a spring which throws 
out a great deal of bitumen, especially at the time of 
'an earthquake. It serves instead of pitch to pay the 
bottoms of the ships, and about 100 barrels in a year 
are used for this purpose. There are about 50 villages 
in the island ; but no other large town beside Zante. 
It is seated on the eastern side of the island, and has a 
good harbour. This and the other Ionian islands are 
now under the protection of Britain. E. Lonsr. 21. 2. 

37 - 

ZAN iHOXYLUM, the Toothache-tree, a ge- 
nus of plants of the class of dicecia ; and in the natural 
watem arranged under tbe 46th order, Hecteracea. See 
Botany Index, 

ZAPATA, a kind of feast or ceremony held in 
Italy inthe courts of certain princes, on St Nicholas’s 
day ; wherein people hide presents in the shoes orslip- 
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pers of those they would do honourto,insucliaiiaDiw.2^^ 
as may surprise them on the morrow when tJiey m 
to dress ; being done in imitation of the practice ofSr 
Nicholas, who used in tbe night-time to throw puras if 
money in at tbe windows to marry poor maids withal 

ZEA, Indian Corn ; a genus of plants oftbeclus 
monoecia. See Botany Index. — ^I’here is only one spe- 
cies, tbe Mays, maize. The Indians in New Englioi, 
and many other parts of America, bad no other 
table but maize or Indian corn for making their bread 

They call it weac/dni and in the United States of A- 
merica there is a great proportion of the bread of the 
country made of this grain. In Italy and Gemuiy 
also there is a species of maize which is tbe food of the 
poor inhabitants. 

The ear of the maize yields a much greater qom- 
tity of grain than any of our corn ears. There are ciia- 
monly about eight rows of grain in the ear, often more, 
if tbe ground be good. Each of these rows containsit 
least 30 grains, and each of these gives much more 
flour than a grain of any of our corn. The grains ue 
usually either white or yellowish; but sometimes they 
are red, bluish, greenish, or olive-coloured, and some- 
times striped and variegated. 1 his sort of grain, thoop 
so essentially necessary to the natives of the place, rs jet 
liable to many accidents. It does not ripen till thee 
of September ; so that the rains often fall heavy npoo 
.it while on the stalk, and the birds in genera i 

w’hen it is soft and unripe. Nature has, | 

from these accidents, covered it with a ihic' 



which keeps off slight rains very 
if not frightened away, often eat through it, and devour 
a great quantity of the grain. . . _ 

There are three or four varieties of marieindi kitn 
parts of America. That of \ irginia . r 

robust, growing to seven or eight feet lug > 

New Eiiglandl shorter ami lower. And be W- 
fartlier np in the country b*'® » 7 '*,®!”? 'j , , ,,, 
common use. The stalk of the niaize 
sugar-cane ; it is very soft and juicy, an j 
sweet and saccharine, that a syrup, as _p.t£ijed 
sugar, has been often, made of it j 
with it have been found not distingoisha e . 
done with sugar. It has not been trie jil 

will crystallize into sugar ; but in all 
Tbe Americans plant this corn any 
beginning of I*’® savage 

best season is the middle of April. 1 _,i,a usedto 

who knew nothing of 

in the seed-time of 



well • but the birih 



guide them.selve.s in the seed-time o 



the budding of some particular , .ujjrivtrJ 

and by the coming up of a swt of fi-* i ^ 

which they call the ah^e. These t the 

regular, that they were in no danger of mutak § 
tinic. ^ ... atfijwl 

The manner of planting ! r ^ Tlu J‘'P‘^“ 

distances, eveiy way about five or six 
the eai^li with a hoe, taking away le 
•or four inches f r _ pgrlh, so aM® 

-they then throw in a little of the , anil 

leave the hole four inches deep or grains ’ 

each of these boles they place four o 
little di.stu‘.ice from one another. r are 
these grow up, it is very well } -njnials. 

ly destroyed either by the buds or othe 
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Xe* When the young plants appear, they hoe up the land, from ^hich they are separated by a narrow chan- Zealand 
/ U weeds from time to time; and when the stalk gathers nel, on the norths by Brabant on the east*, by Flanders, |) 

^ * ‘Zea land, gome strength, they raise the earth a little about it, and from which they are separated by one of the branches of ^ Zcm hla^ 

’ continue this at every hoeing till it begins to put forth the Scheldt, on the south j and by the German ocean 



,ths ears ; then they enlarge the hill of earth, round the 
root, to the aiz.e of a hop-bill, and after this they leave 
it till the time of harvest, without any farther care. 

• - When they gather the ears, they either immediately 

strip off the corn, or else hang op ^he ears, tied in traces 
‘ at distances from one auuther ^ for if they are laid near 

‘ ' together, they will heat and rot, or else sprout and- 

growj but lupt cool and separate, they will remain 
- good all the winter. The best method is to thrash out 

’Uh the corn as soon as the harvest is over, to dry it well on 

mats in the sun, and then lay it up in boles of the 
!£ ground, well lined with mats, grass, or the like, and 

^terwards covered at top with more earth. The most 
careful among the Indians use this method, and-this sort 
ef subterranean granary always proves good. 

The uses of this plant among the Indians are very 
; many. The great article is the making their .bread m 

it but besides this, the stalks, when cut up before they 
, . are too much dried, are an excellent winter food for 

^ cattle \ but they usually leave them on the ground 

for the cattle to feed on. The husks about the ear are 
usually separated from the rest, and make a particular 
sort of fodder, not inferior to our li*ay. The Indian 
women have a way of slitting them into narrow parts, 
and they then weave them artificially into baskets and 
^ many other toys. The original way of eating the grain 

among the Indians was- this : they boiled it whole in 
water till it swelled and became tender,, and then they 
^ fed on it either alone, or ate it with their fish and veni- 
son instead of bread. After this, they found the way of 
^ boiling it into a sort of pudding, after bruising it in a 

*' mortar ; but the way of reducing it to flour is the best 

of all. They do this by parching it carefully in the 
' fire, without burning, and then beating it in mortars 

^ and sifting it. This flour they lay up in bags as their 

^ constant provision, and take it out with them when they 

go to war, eating it either dry or with water. The 
f English have contrived, by mixing it into a stiff paste, 

r either by itself or with rye or wheat-meal, fermenting 

it with leaven or yeast, and baking it in a hot oven, to 
make good bread of iL They have likewise found out 
I a method of making good beer, either of the bread or 

I by malting the grain. 

ZEAL, passionate ardour for any person or cause. 
It is most frequently used to denote a strong and warm 
attachment to the distinguishing doctrines or worship of 
some particular sect of Christians. Thus w*e say, a zea- 
lous Caiiinist^ Arminian^ or Papist} though we may 
likewise with tlie greatest propriety say of an upright 
and lienevolent man, that be is zealous of good works, 
ZEALAND, the chief of the Danish islands, is si- 
tuated at the entrance of the Baltic sea, bounded by the 
Scbaggerrac sea on the north ; by the Sound, which se- 
parates it from Schonen, on the east ; by the Baltic sea 
on the south *, and by the strait called the Great Belt, 
which separates it from the island of Funen, on the west ^ 
being of a round figure, near 200 miles in circumfe* 
rence : the chief town is Copenhagen. 

Zealand, is also a province of the United Nether- 
lands, consisting of eight islands, which lie in the mouth 
of the river Scheldt, beuaded by the province of Hol- 



on the west. 

New Zealand^ a country of Asia, in the South Pa- 
cific ocean, first discovered by Tasman, the Dutch na- 
vigator, in the year 1642, who gave it the name of 
Staten Land^ though it has been generally distinguished 
in our maps and charts by the name of New Zealand^ 
and was supposed to be part of a southern continent : 
but it is now known, from the late discoveries of Captain 
Cook who sailed round it, to consist of two large islands, 
divided from each other by a strait four or five leagues 
broad. They are situated between the latitudes of 34 
and 48 degrees south, and between the longitudes of 
166 and 180 degrees east from Greenwich. One of 
these islands is for the most part mountainous, rather 
barren, and but thinly inhabited \ but tbe other is much 
more fertile, and of a better appearance. In the’ opi- 
nion of Sir Joseph Banks and Dr Solander, every kind 
of European fruits, grain, and plants, would flourish 
here in the utmost luxuriance. From the vegetables 
found here, it is supposed that the winters are milder 
than those in England, and the summers nut hotter, 
though more equally warm j so that it is imagined, that 
if this country were settled by people from Europe, they 
would, with moderate industry, be soon supplied, not 
only with the neces.suries, but the luxuries of life, in 
great abundance. Here are forests of vast extent, filled 
with very large timber trees j and near 400 plants were 
found here that had not been described by the natura- 
lists. The inhabitants of New Zealand are stout and 
robust, and equal in stature to the largest Europeans. 
Their colour in general is brown, but in few deeper 
than that of the Spaniard who has been exposed to the 
sun, and in many not so deep j and both sexes have good 
features. Their dress is very uncouth, and they mark 
their bodies in a manner similar to the inhabitants of 
Otaheile, and which is called tattowing. Their prin- 
cipal weapons are lances, darts, and a kind of battle- 
axes j and they have generally shown themselves very 
hostile to the Europeans who have visited them. 

ZEALOTS, an ancient sect of the Jews, so called 
from their pretended zeal for God's law and the honour 
of religion. 

ZEBRA. See Equus, Mammalia Index, 

ZEBU, a name given by M. de Buflbn to the bos 
indiens of Linnaeus. See Mammalia Index, 

ZECHARIAH, a canonical book of the Old Testa- 
ment. See Scripture, N° 80. 

ZECHIN, or Zecchiko. Sec Sej^jin. 

ZEDOARY, in the Materia Medico, See K£MFi> 
feria. 

ZELL, a city of Germany in the circle of Lower 
Saxony, capital of the duchies of Zell and Lunenburg, 
situated at the confluence of the rivers Aller and Fuhse, 
30 miles north of Hanover, and 40 south of Lunenburg. 
E. Long. 9. 58. N. Lat. 32. 40. 

ZEMBLA, Nova, a very large island lying in the 
Northern ocean, to the north of Russia, from which it 
is separated by the strait of Waigate. It has no inha- 
bitants except wild beasts, particularly white foxes and 
bears. In 1595 a Dutch vessel was cast away on the 
coast, and the ship's company were obliged to winter 

here 5. 
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-- -r-/- » «UU..UU8 igr me omce or urn u, 
dary were panted to the children of the deoeasd Jt 

paraon was accepted, bmiefc^. 

ZEMINDAR, in its original meaninir sioniRec . feal for anp stranger the aud- 

great landholder of fie.gal ; but it i, now n.ore®£u tT"f “"l %*'u' ■“ 

applicable to those who have their title constituted o? would have leee it 

confirmed by a patent or charter from government bv '.R 

winch they bold their lands or zeralndfries «non Lr ®r!?- ’ e®P^rore, considenog it asaracaDSofw 
tain conditions. It appears from historv that fn f* ' ^* *^*“S^**® *n*nds of the people, graciously fixed i«l 
prior to the irruption of the Mahomed’ans th*a the children of the deceased zemiDdif io Ik 

who held them residence at Delliy, and possessed th^so! i"?** 

wvS^ of Hmdostan, deputed officers to collect their 
revenues. The word z«m«(/or 13 Persian, and that 

n "• *n tl>e countries of 

^dia, until It was introduced by the people of Persia. 

Z, em Ghifry conquered 

the empire of Hindnstan .l ^ 



?r*b“rn“‘ 

that time the customs and practices of the Mahomedans 
began gradnall;p to be established in India: their ar- 

nnTerTlT "‘“i ‘'■c* "f ‘ho reduced ™Us, 

under the command of omrahs, in order to preserve the 

inEostem®B^t";VertLt'&j”h“^^^^ 

rommit the management of tbe country to the native 
re^?n«’ ’’ I? ™“* J'otinguished themselves by tbe 
S pTwe"".' ‘0 «ove- 

numbe«?fT"^ were allotted to 

Montib'l whteil r *■ ‘ ''““"“.Wo revenue ( Jummah 

iemindars of that country were to exert themselves in 
such a manner as should check rebellion, and restore 
good government. For this purpose, grants ”f Te! 
indary were severally conferred upon such of the Hin 

ibe tunctions of a zemindar ar#» ie» T*k 

Jr'K •' “i iSi'S 

bers, the prevLtlin^of Ses^lnd^iV* '7“ *”• 

coildeCd b tb?roreria“:,"‘ « 

(kbidmot) is fmnloved in “'“unt the word gfco 
remindary. *”*’'“y*'* *" ‘b® Dewanny Sunnud hr a 



gsmiiuimuicia, vj IMUlUg IRff 

sunonds to transfer the possession tolbem. Byifgim 
zemindanes became truly heritable property, Hhidi, 
however , could be transferred by gift or sale fron one 
family to another. They could likewise be forfeited u 
the Mvereig;n, by the zemindar^s'deviatiog from bis 
allegiance, neglecting to pay his tribute, or to disebam 

the dlltip.Q nF hia afofTnn 



that when any of remind emperors, 

propertjr were sequestrated bv7he**^’ 

which, In consideration of ‘he government. After 

which is incumbent on sovereign'fa^d latef 



the duties of bis station. 

It is universally known, says Sir Charles Boon 
Bough ton, that, when the three provinces of Beopl, 
Bahar, and Orissa, were ceded to the firitisb Eastlodn 
Company, the country was distributed among the w- 
mindars and talookdars or holders of land, who paid* 
stipulated revenue, by twelve instalmeDts, to tbe we- 
re i^ power or its delegates. They assembled at tbe 
capital in the beginning of every Bengal year (com- 
mencing in April), in order to complete their final py- 
ments, and make up their annual accounts j to settle tbe 
discount to be charged upon their several remittaBces in 
various coins for the purpose of reducing them toooe 
standard, or 'adjust their concerns with their banken; 
to petition for remissions on account of storms, droo|bt, 
inundation, disturbances, and such like*, to make their 
representations of the state and occurrences of ibeif 
districts : after all which they entered upon the collet* 
tions of the new year ; of veliicb, however, they vert 
not permitted to begin receiving the rents from tbeir 
own farmers, till they had completely closed tbe «• 
counts of the preceding year, so that they might not en- 
croach upon the new rents, to make up the deficiency 
of the past. Our author proves, we think completclyt 
tbe right of the zemindars to transfer their possessions, 
either by inheritance to their children, or, with the con- 
sent of the sovereign, to other families j and be argues 
strennously and successfully against the bad peheyj 
well as injustice of interfering with those rights, as long 
as the zemindars discharge the duties of their seven 
stations. ^ „ 

ZEND, or Zenda VISTA, a book ascribed to 
aster, and containing his pretended revelations; v i 
the ancient Magians and modern Persees, called 
GaurSf observe and reverence in the same 
Christians do the Bible, and the Mahometans the 
ran, making it tbe sole rule both of their fad”®” 
ners. The word, it is said, originally 
strument for kindling fire, and is applied to . 
to denote its aptitude for kindling the flame or reig^ 
in the hearts of those who read it. . . . 

The Zend contains a reformed system of ^ jjjjl 

teaching thattbereis a Supreme Being, eterna , sc 

ent, and independent, who created ♦ Aete 

out of which he made all other things; 

•’ . . ^ n- . t’u „:ii #.AiitiDue till ‘U' 



ness, out 01 wmen ne maoe an oiuci ... 

are in a state of conflict, wbi(?h will continue 
end of the world j that then there shall *^1,0 
resurrection and judgment j aud that just re . „ 
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shall be rendered unto men according to their works ; 
that the angel of darkness with his followers shall be 
consigned to a place of everlasting darkness and punish- 
ment, and the angel of light with his disciples introdu- 
ced into a state of everlasting light and happiness ; after 
which light and darkness shall no more interfere with 
each other. The Zend also enjoins the constant main- 
tenance of sacred fires and fire temples for religious 
^vorship ; the distinction of clean and unclean beasts ; 
the payment of tithes to priests, which are to be of one 
family or tribe ; a multitude of washings and purifica- 
tions, resembling those of the Jewish law; and a variety 
of rules and exhortations for the exercise of benevo- 
lence and charityr 

In this book there are many passages evidently taken 
out of the Scriptures of the Old Testament, particularly 
out of the Psalms of David: The author represents 
Adam and Eve as the first parents of all mankind, gives 
in substance the same account of the creation and de- 
luge with Moses, difiering indeed with regard to the for- 
mer, by converting the six days of the Mosaic account 
into six times, comprehending in the whole 365 days ; 
and speaks also of Abraham, Joseph, Moses, and Solo- 
mon. Moreover, Dr Baumgarten asserts, that this work 
contains doctrines, opinions, and facts, actually borrowed 
from the Jews, Christians, and Mahometans ; whence, 
and from other circumstances, he concludes that both 
the history and writings of this prophet were probably 
invented in the later ages, when the fire-worshippers 
under the Mahometan government thought fit to vindi- 
cate their religion from the suspicion of idolatry. 

At whatever period the Zend may have been written, 
we are assured by Dr Hyde, that it is in the pure old 
Persian language, and in the character called Peplavi, 
Some parts of it contain the original text, and others 



sented reproach, by saying, “ If I were indifferent to 
censure, I should also be indifferent to praise.’’ The 
invention of the dialectic art has been improperly ascri- 
bed to Zeno ; but there can be no doubt that this phi- 
losopher, and other metaphysical disputants in the Elea- 
tic sect, employed much ingenuity and subtlety in exhi- 
biting ex.'iniples of most of the logical arts, which were 
afterwards reduced to rule by Aristotle and others. 

According to Aristotle, he taught, that nothing can 
be produced either from that which is similar or dissi- 
milar ; that there is only one being, God ; who is eter- 
nal, homogeneous, and spherical, neither finite nor infi- 
nite, neither quiescent nor moveable ; that there are 
many worlds ; that there is in nature no vacuum ; that 
all Imdies are composed of four elements, heat and mois- 
ture, cold and dryness ; and that the body of man is 
from the earth, and bis soul an equal mixture of these 
four elements. He argued with great subtlety against 
the possibility ef motion. If Seneca’s account of this 
philosopher deserves credit, he reached the highest 
point of scepticism, and denied the real existence of ex- 
ternal objects. The truth is, that after all that has 
been advanced by different writers, it is impossible to 
determine whether Zeno understood the term one, me- 
taphysically, logically, or physically ; or whether he 
admitted or denied a nature properly divine. 

Zeno, the founder of the sect of the Stoics, was bom 
about 300 years before Christ at Citium, in the island of 
Cyprus. This place having been originally peopled by 
a colony of Phoenicians, Zeno issometimes called a Phoe- 
nician. His father was by profession a merchant, but 
discovering in the youth a strong propensity towards 
learning, he early devoted him to philosophy. In bis 
mercantile capacity he had frequent occasion to visit A- 
thens, where he purchased for his son several of the wri- 



Zoroaster’s second thoughts subjoined, for explaining 
^ more fully bis doctrine. These were occasioned by the 

^ opposition of adversaries, and unforeseen circumstances 

which occurred during the fabrication of the imposture. 
About 300 years ago, when the old Persian language 
: had become antiquated and little understood, one of the 

destours or high- priests among the Persees composed the 
^ SttddOf which is a compendium in the vnigar or modern 

i Persic tongue, of those parts of the 2 ^nd that relate to 

r religion, or a kind of code of canons and precepts, 

I drawn from the theological writings of Zoroaster, serv- 

f ing as an authoritative rule of faith and practice for his 

t followers. This Sadda is written in a low kind of Per- 

sic verse, and as Dr Hyde informs us, it is honorum et 
[ tnaloi'um farrago^ having many good and pious things, 

and others very superstitious and trifling. See Per- 
sees and Zoroaster. 

ZENITH, in Astronomy, the vertical point, or a 
point in the heavens directly over our beads. 

ZENO Eleates, an eminent Grecian philosopher, 
Enfi£ld'$ about 504 years before Christ. He 

uitory of Was a zealous friend of civil liberty, and is celebrated 
^hitosophy.ioT bis courageous and successful opposition to tyrants ; 

but the inconsistency of, the stories related by different 
writers c-onceming him in a great measure destroys their 
credit. He chose to reside in his small native city of 
Elea rather than at Athens, because it afforded freer 
scope to his independent and generous spirit, which could 
not easily submit to the restraints of authority. It is re- 
lated, that he vindicated the warmth with which he re- 



tings of the most eminent Socratic philosophers. These 
he read with gi*eat avidity ; and when he was about 30 
years of age, be determined to take a voyage to a city 
which was so celebrated both as a mart of trade and of 
science. If it be true, as some writers relate, that he 
brought with him a valuable cargo of Phoenician purple, 
which was lost by shipwreck upon the coast of Pireeus, 
this circumstance will account for the facility with which 
he at first attached himself to a sect whose leading prin- 
ciple was the contempt of riches. Upon his first arrival 
in Athens, going accidentally into the shop of a book- 
seller, he took up a volume of the Commentaries of Xe- 
nophon ; and after reading a few passages, was so much 
delighted with the work, and formed so high an idea of 
the author, that he asked the bookseller where he might 
meet with such men. Crates the Cynic philosopher hap- 
pening at that instant to be passing by, the bookseller 
pointed to him, and said, ** Follow that man.” Zeno 
attended upon the instructions of Crates, and was so well 
pleased with bis doctrine that be became one of bis dis- 
ciples. But though he admired the general principles 
of the Cynic school, he could not easily reconcile him- 
self to their peculiar manners. Besides, his inquisitive 
turn of mind would not allow him to adopt that indiffer- 
ence to every scientific inquiry which was one of the 
characteristic distinctions of the sect. He therefore at- 
tended upon other masters, who professed to instruct their 
disci pies in the nature and causes of things. When Crates, 
displeased at his following other philosophers, attempted 
to drag him by force out of the school of Stilpo, Zeno 

said 
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ul'I !“ u ""v *' "’y ’’"“'y- stiipo has 

"■y After continuing to attend 

upon tlic lectures of Stilpo several years, lie passed over 
to other scliools, part cularly to those of Xenocrates and 
Biodorus Cronus. By the latter he was Instructed in 
dialectics. Hewassomoch delighted with this branch 
ot study, that he presented to his master a lar-e pecuv 
u.ary gratuity, .n return for his free conimunic".tion of 
some of 1.13 ingenious subtleties. At last, after alu ndinit 
a most every other ...aster, he offered himself as a disci- 
ple of Polenm. 1 bis philosopher appears to have been 
aware, that Zeno s intention in thus removing from one 
school to another, was to collect materials from various 
quarters for a new system of his own; for, when he came 
into Polemo’s scho^, he said to him, « I am no stran- 
ger, Zeno, to your Phoenician arts; I perceive that your 
design is to creep slyly into my garden, and steal away 
Uiy fruit. Polcino was not mistaken in his opinion. 
Having made himself master of the tenets of others, 
Zeno determined to become the founder of a new sect. 

1 he place which be made choice of /or bis school was 
a public portico, adorned with the pictures of Poly- 
gnotus, and other eminent painters. It was the most 
famous portico in Athens, and called, by wav of emi- 
nence, •• the Porch.” It was from thii circum- 

stance that the Flowers of Zeno were called Stoics. 

In his person Zeno was tall and slender; his aspect 
was severe, and bis brow contracted. His constitution 
Mas feeble, but he preserved his health by great abste- 
miousness, Ibe supplies of his table consisted of figs, 
bread and honey ;._notnjtbstanding which, he was fre- 
quently honoured with tlm company of great men. In 
1^1 blic company, to avoid every appearance of an assu- 
ming temper, he commonly took the lowest place. In- 

m-ltr his modesty, that he seldom chose to 

mingle with a crowd, or wished for the company of 
more than two or three friends at once. He paid more 
anr *"!* <Jocorum in e-yternal appear- 

hr™!”"l 1" his dress mdeed 

n . . •’k'"’ a" **pe"«8 frugal; but this 

. IS not to be imputed to ^arice, but a contempt of ex- 
lernal magnificence. He showed as much respect to 

sons^T.T freely with per- 

sons of the meanest occupations. He bad only one 
servant, or, according to Seneca, none. 

Zeno lived to the extreme age of o8 ; and at lasL in 

hU Mfe""'As‘l'^ "" ''“'“"•■'rily put an end to 

us life. As he was walking out of his school be fell 
down, and m the fall broke one of hie fingers- nZ' 
which he was so affected with a eonsciousnefs of in^r- 
mity, that, striking the earth, he said, “ Why am I 
t^Hs importuned ? I obey thy summons ;” and ^im.ne- 
diately went home and strangled himself. He died in 

It «L" reCst^ t,' O'y-’P-*'- The Atheni.n," 

hia memory i„ ,he *" 
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menutnedthh'’^ ‘b' Zenos already 

Siilt^who Tad cTcel anTpT" 

disciples, and who wrot^.V . '■‘® 

tics, which, as well astbatof’V^'T’**'*® 
ofU, islosl ; noTwilh ‘ 

in history, other Zenos mentioned 

ZENOBU, queen of Palmyra. See Palmyra. 



ZEOLITE, a mraeral substaace. 

LOGY Indt\c. 

ZEPHANIAH, a canonical book of ibe OIJTes. zi 
lament. See Scripture, N® 79. 

ZEPHYR, the fzsT-Wind, or that vbicli blots 
irora the cardinal point of the horizon opposite to tbt 
east. 

^EPHYRUS, one of the Pagan deities, wasrep^ 
jilted as the soi»i)f Aurora, and the lover of the ojnipb 
Cbloris, according ^0 the Greeks, or of Flora acconlii^ 
to the Romans; and as presiding over die growth c{ 
fruits and flowers. He is described as giviog a refredi> 
ing coolness to the air hy his soft and agreeable breitb, 
and as moderating the heat of summer byfcnoingtfe 
ail* with bis silken wings. He is depictured undar lhe 
form of a youth, with a veiy tender air, with winp 
resembling those of the butterfly, and with his bed 
crowned with a variety of flowers. As the poets of 
Greece and Rome lived in a warm climate, they ire 
lavish in their praise of this beneficent deity, and ol- 
der his name describe the pleasure and advantage % 
received from the western breezes. 

ZERDA. See Canis, Mammalia Index. 
ZERTA, the Zerte, a fish caught in the rivers of 
Italy and some otlier places, of the figure df the cbob, 
and called by authors capita amdramusy and the hlik 
It seldom grows to more than two pounds weight, a^ 
at times lives in rivers, at times in the seajaniis 
esteemed a very well tasted .fish, especially a little be 
fore the seasoi) of its apaivning. The zerte is thatspe 
cies of cyprinus described by Gesner and others nndfi 
the name of capita ariodromus, 

ZEST, the woody thick skin quartering the kernel 
of a walnut ; prescribed by some physicians, wbei 
dried and taken with white wine, as a remedy agiiust 
the gravel. 

Zest is also used*for a chip of orange or lemon peel j 
such as is usually squeezed into ale, wine, &c. togi’^ 

• it a., flavour ; or the Rue oil which spurts out oflbi^ 
peel on squeezing it. . 

ZEUGMA, a figure in Gramtnary whereby an a 
jective or verb which agrees with a nearer word, is 
also, by way of supplement, referred^o another more 
remote. 

ZEUS, agenns of fishes oftheorderofMorofW- 
'See IchtH'Yolocy 1/ir/w. . .■ 

ZEUXIS, a celebrated painter of antiquity, floun^D- 
ed about 400 } cars before Christ. He was bom a 
raclea ; but as there have been many cities ortM na ' 

it cannot be certainly determined which of tja® 

the honour of his birth. Some learned men, ' 

conjecture, that it was llie Heraclea near troo ^ 

Italy. He carried painting to a much higher ep 
perfection than Apollodorus bad?left it } dwcovei 
art of properly disposing of lights and shades, an 
ticularly excelled in colouring. He *• .pjes, 

riches; and then resolved to sell 
but gave them away ; saying very frankly, 
could not set a price on them equal to t 
Before this time he made people pay for .jj,. 
and nobody was admitted to see his picture 

dy money, which occasioned the wags calling 
Helen the Courtezan, It is not known w ^ 

Helen of Zeuxis was the same with that w * , 

‘Rome in Pliny’s time, or that which be F**®^|jj|,i(aD(s 
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inhabitants of Crotona to be hung np in the temple of 
Juno: this la«t he painted from five beautiful girls of 
that city, copying from each her gieatest excellencies. 
Pliny observes, that this admirable painter, disputing 
for the prize of painting with Parrhasius, painted some 
grapes so naturally, that the birds flew down to peck 
them. Parrhasius, on the other hand, painted a curtain 
so very artfully, that Zeuxis, mistaking it for a real one 
that hid his rival’s work, ordered the curtain to be 
drawn aside, to show what Parrhasius had done ; but 
having found his mistake, he ingenuously confessed him- 
self vanquished, since be had only imposed upon birds, 
while Parrhasius had deceived even a master of the art. 
Another time be painted a boy loaded with grapes ^ 
when the birds also flew to this picture, at which he was 



the lips and tongue are blistered and scorched upon 
tasting it. 

ZIN, in Ancient Geography, a wilderness encompas- 
sing Idumea, at least on the south and west, as far as 
Palestine or Canaan j but according to Wells, on the 
east of £dom, to the north of £zion-gaber. 

ZINC, a metallic substance, formerly considered as 
oneol the brittle metals; or, according to the distinction 
of the older chemists, vl semi-mctal or an imperfect me- 
tal, because it was found to be destitute of some of the 
properties of other metals which were considered as per- 
fect. For an account of the properties and combina- 
tions of zinc, as they were then known, see Chemi- 
stry Index } and for the history of its ores, see Mine- 
ralogy Index. 



Zimeat 

water 

Zinc. 




vexed; and confessed, that his work was not snfliciently 
finished, since, had he painted the boy as perfectly as the 
^ I: grapes, the birds would have been afraid of him. Ar- 

Lia chelaus, king of Macedon, made use of Zeuxis’s pencil 

ifflE for the embellishment of his palace. One of this pain- 

‘sie ter’s finest pieces was a Heicules strangling some ser- 

i pents in his cradle, in the presence of his aifrighted mo- 

ther: but he himself chiefly esteemed his Alhleta, or 
It: Champion, under which he placed a Greek verse that 

afterwards became very famous, and in which he says, 
^ “ That it was easier to criticise than to imitate the pic- 
ture.” He made a present of his Alcmena to the A- 
crigentines. Zeuxis did not value himself on speedily 
^ finishing his pictures ; but knowing that Agatharchus 

gloried in his being able to paint with ease and in a lit- 
tie time, he said, “That for his part he, on the con- 
trary, gloried in bis slowness ; and, if he was long in 
^ painting, it was because he painted for cternitv.” Ver- 

rius Flaccus says, that Zeuxis having painted an old 
^ woman, he laughed so very heartily at the sight of this 

' picture, that he died : but as no other of the ancients 

has mentioned this particular, there is the greatest reason 
to believe it fabulous. Carlo Dati has composed in Ita- 
lian the Life of Zeuxis, with those of Parrhasius, Apel- 
les, and Protogenes. This work was printed at Florence 
in 1667. 

^ ZICLAG, or ZiKLAG, in Ancient Geography, a 

( town of the tribe of Simeon, on the borders of the 

^ Philistines (Joshua xv. and xix.), but in the hands 

of the Philistines till David’s time (i Sara, xxvii. and 

t XXX.). 

ZIMENT-water, Copper-water, the name by 
1 which some have called water found in places where 

1 there are copper-mines, which is impregnated with par- 

ticles of that metal. 

The most famous spring of this kind is about a mile 
distant from Newsohl in Hungary, in the great cop|>er- 
mine called by the Germans HefTngrundt. The water 
in this mine is found atdiflerent depths, and is received 
into ba**on8, for the purpose of separating the copper 
from it : in -some of these it is much more sated with 
this metal than in others, and will make the supposed 
change of iron into tlmt metal much sooner. The most 
common pieces of iron used-in the experiments are horse- 
Ahoes, nails, and >'tlie like; and they are found very lit- 
tle altered in Ahape, after the operation, except that 
their smf<acp8 are more raiseA The water appears 
gpeeniili in'the bason, where it stands ; but if a glass of 
it be taken up, it looks-clear as crystal ; it has no smell, 
but a strong vitriolic Astjringent taste, insomuch that 
VoL. XX. Part It. 



But in the progress of chemical discovery it has been 
found that zinc is not a less perfect metal than others ; 
for in the year 1805, announced that a patent 

was granted to Messrs Hobson and Sylvester of Shef- 
field for a method of manufacturing zinc. From their 
discovery it appears, that zinc raised to a tempei-ature 
of between 2io° and 300° of Fahrenheit, is not only 
very malleable, but may be passed through rollers, or 
drawn into wire. After the metal has been treated in 
this manner, it does not return to its former brittleness, 
but continues soft, flexible, and extensible, and may be 
Applied to many uses for which this metal was before 
thought unfit*. « 

^ We must, however, notice, that a prior claim to the *«»• 
discovery of rendering zinc ductile and malleable, has 9 *- 
been made by Mr Lowry, in favour of a Mr Sheffield of 
Somerstown. Twenty years before the lime of Messrs 
Hobson and Sylvester’s patent being announced, Mr 
Sheffield, in making an assay of some blende, was impa- 
tient to examine the metal, struck an ingot for the pur- 
pose of breaking it while it was yet hot, but was niucli 
surprised to find that instead of being brittle, and break- 
ing with the usual fracture of zinc, it was extremely 
tough, and when he succeeded in breaking it, after many 
bendings backward and forward, it exhibited a steel- 
grained fibrous texture. At first he douhtecTof the metal 
being zinc, hut he repeated the experiment on what he 
knew to be pure metal, and obtained the same result ; 
and from this he concluded that zinc at a certain tem- 
perature is equally malleable and ductile with other 
metals. This he found to be the case by drawing it 
into wire, and laminating it between rollers, by which 
he produced plates not exceeding the T^th of an inch, 
and possessing the strength and tenacity ofsilver-f. f Phii. 

Since the time that our article Chemistry was print- 
cd, the decomposition of potash, soda, the alkaline earths, ***' 
and some other bodies which were formerly considered 
as simple, or were only conjectured from analogy to 
he compound, has been eflected by Mr Davy ; and as 
we were disposed to entertain hopes that something 
new might be added to the unexpected and brilliant 
discoveries of that celebrated chemist, vre have deferred, 
till near the close of our work, giving any account of 
them. This is the reason that the fact was merely an- 
nounced under the words Potash and Soda, and a re- 
feronce made to Galvanic T^ROVOlf^ under which it was 
intended to give a short description of the apparatus 
employed in the experiments which led to the discoveriea 
alluded to. For the same reason we were induced to 
make a farther referenee to this place, because 'zinc 'is 
+ 5 G on« 
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one oF the metallic substances usually emDlovpil in flm ^ i ^ I N 

construct inn nf‘ n-ci.ro..: -wTr . . quarc inches; the trough was made of i 

tvnnrlian no ' 



* PftH 
Trans. 



■'construction of galvonic opporntns. %Ve ohull' 
i.cre employ a fe,. pagos, 1st, In a description of the 
.mproyements wh.cl, have been made in the construction 



wooden partitions, covered with cemeDL'lo''r^’i'f 
action of the acid employed. The baltm- 

of galvanic apparatus ; and, 2d, We shall lay before one Tne of so nh ' ^ • 1 ■■ r 1 ’’“f 

readers a view of the discoveries in galvanic electrici- ouLtiv T’' 

ty since the treatises on Chemistry and Galvanism 1 m 

jn this work were printed. 



„„y considerable improve- 
ment has been made on the construction of galvanic 
batteries, by winch they arc rendered, not only more 
convenient and nmnagiable, but far more poLrfuh 

've l>»ve descrfbed par- 
ticularly the construction of the galvania troiigli, and 
we have noticed that the soldering of the plates^of line 

C0^7'’m f--tl''''porpose was attended with 
considerahle difficulty. In the new method of con- 
«ruc ion the plates are not soldered together, but are 
merely connected by means of a metallic arc. In this 
way each paw of plates can be removed from the trough 
a ^easure, for the purpose of e.xamlning and cleaning 

^ '9 constructed precisely on 

he same princ.ple as the cm„w„«e r/e TaJ., propLed 

iCt'mi’l* P- 333 of Galvanism. 

Ihe liough employed in this apparatus is prepaied in 

Soldered together were fixed in it by means of cement; 
but ... p ace ot the metallic plates, plates of gla7 ^ 

«7set red '“bstanee, are inuoduced 

and seuired by cement, so that there shall be no com- 
munication between the different cells into which the 

*0D"nlrd"l!''‘’‘^“'“ ' »"'< oopper 

vInoT 7 ^“r" .'"‘ ’i’ ■" 'liffcont cells, lia- 

'ing a plate of glass between each pair of plates. Each 
cell hen contains a plate of each of the metals, which 

JiquiTXcr , ; 7"’P""8 0>cdl,.m of the 

Jiquul xvlncli is to be the conductor of the electricity 

It is scarcely necessary to mention, that the proper ol- 

tt t'"*" “ "mt through- 

ont the whole trough or battery there shall be a series 
of zinc, copper, and liquid. 

Beside the conveniency and simplicity of this mode 

advantavTof f ‘’■“'gbs. it possesses this farther 

o7 snrZe If .7® P'’"®’-''-'* instead of 

of ihi‘« o he plates, as in the former con.struction 

tfol of Tr- are exposed to tUeT 
crewed therefore the p^wer is greatly 

increased. A farther improvement, it is said, has been 

galvanic ap^tlV^iffiTh “* ‘*'f ®“"*‘®“®''®" »f 

what way Si^ealesT effect^ ascerlmiing in 

the least waste of nm. * ""gbt be produced, with 

mtnts which we are^o 7 to *7 t**^"'*' ‘•'‘P'ri- from if* wan 

Children • For this purpose TCte**™ ‘™™«‘®r- F< 

5 .-9.P j,. eJ on the new method,^vkh pUt7of 7 ‘ ' ' 

connected by leaden straos .nU j copper and line, 

'irpra'te fir" - 



ratiis th. f II “n >»»■ 

ratus the following experiments were irsde, 

A.r/ier. I. Eighteen inches of platina .lie, ,f„e 

thirtieth of an inch diameter, were cnipletely feH b 
about twenty seconds. Ejper. 2. Three fret of lb 
same wire were heated lo a bright red, visible hjit,*, 
ay- iglit. Exper, 3. Four feet of the same wire m 
rendered very liof, but not perceptibly r^d bi diy. 
«unt. Exper. 4. Charcoal burnt with intense briHiuicT. 
Expev. 5. Ten inches of iron-wire of ,^th of an inti 
diame ter, were barely fused ; three feet of the 
wire were not ignited. Exper. 6 . No eftctwaspiv 
duced on imperfect conductors. £xper. 7. Tlie jjold. 
leaves of the electrometer were not affeettd. £xpcr.i 
Vhen the cuticle whs dry, no shock was fivenbyik 
battery, and it was scarcely perceptible when ibetkin 
was wet. 

7 the effects of tlii? apparatus with anollier 

dincring in the size and number of plates, llieanlb 
employed 200 pairs of plates, each about two inthts 
square, placed-in half pint pots of common queen’s wrf. 
The same liquid was employed, with the addition of » 
fresh portion of sulphuric acid, in the proportion of 
about a quarter of a pint to a gallon. The experiments 
with this apparatns gave the following resnlt-s. 

Exper, I. Potash and barytes were readily decompos- 
ed. Exper, 2. The metallization of ammonia was pio- 
duced with great facility. Exper, 3. Charcoal w*s 
vividly ignited. Exper, 4. The gold leaves of ik 
electrometer diverged considerably. Exptr, 5. if>w 
the battery was iu action three hours, it gaveavirid 
spark ; at the end of 24 hours it metallized aramonii; 
at the end of 41 hours it was nearly exhausted. From 
the results of these experiments, Mr Children cofl- 
eludes, that the theory of the mode of acta n of tk 
voltaic battery proposed by Mr Davy is confirmed, 
namely, that the intensity increases with the number, 
and the quantity with the extent of the series. This 
is proved by the eflVcts produced on the plalinaaM 
iron wires, in the 1st and 5th experiments whh 
large battery, as well as by the experiments on im- 
perfect conductors in the small -apparatos j for as thf 
platina wire is a perfect couductor, and not liahic m 
oxidation, it allows the electricities to be freely 
mitted, and from the immen.se quantity given ®nt 
a surface of such extent, they evolve, on their mom* 
annihilation, heat suHicient to raise the temperatnit « 
the platina to the point of fusion- But a very sma 
portion of the electricity passes through the iron v»rc, 
in con.sequence of its easy oxidation, and the tmn t®* 
of oxide formed on its surface. This arises from 

low state of the intensityof theelectricity,asappyars| 

from itfi want of power on the gold leaves of 
trometer. From the same deheient intensity, the 
position of barytes could not he effected 



pGMuuii 01 naryies couio noi oe rncwr.» 
baltei-y, and the same battery exhibited a y 
action on imperfect conductors ; but the wnal * 

. . exerted great power on that class of bodies, an 

ct wide, posed them readilv, altlioouh its surface was 3® 

1 aI /•' r ' A • hut toe 



t wide, posed them readily, although its suriace | 

92,1^0 less than the surfape of the great battery j but * 
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Zinr. bei' of plates was nearly ten limes greater. Another 
circumstance, of considerable importance in conducting 
*’? experiments by means of the galvanic battery, is here 

% noticed by the author *, that the long continued action 

: of the small battery was owing to the large capacity of 

^ I the cells containing a proportional quantity of liquor. 

And beside this advantage he adds, that with very large 
combinations, a certain distance between each pair of 
plates is absolutely necessary to prevent spontaneous dis- 
charges, which are accompanied with vivid flashes of 
electric light. This happened to the author with a bat- 
2, tery of 1 250 four inch plates, constructed according to 

^ the new method. Mr Children has constructed a bat- 

tery of 20 pairs of six feet high and 2? broad, and with 
this battery he ignited 6 feet of platina wire. 

From the experiments and observations, some of 
/ which we have detailed, and for others we refer to the 

paper itself, the author concludes with the following 
remarks : ** The absolute effect of a voltaic apparatus 
‘ seems to be in the compound ratio of the number and 

size of the plates. The intensity of the electi'icity being 
as the former, the quantity given out as the latter, con- 
sequently regard roust be bad, in its construction, to the 
purposes for which it is designed. For experiments on 
'* perfect conductors, very large plates are to be prefer- 

' ^ red, a small number of which will probably be sufficient*, 

but where the resistance of imperfect conductors is to be 
■*< overcome, the combination must be great, but the size 

■.r> of the plates may be small: but if quantity and intensi- 

ty be both required, then a large number of large plates 
will be necessary. For general purposes, four inches 
^ Ibid. 37. square will be found to be the most convenient size*.’* 
rs. Discoveries in Galvanism.^A t the close of the article 

;i: Galvanism, we noticed some experiments which were 

t,( made about the beginning of the year 1805, which 

■j: seemed to lead to the conclusion, that muriatic acid and 

1 soda were formed by means of galvanic electricity. In 

^ experiments on the decomposition of water, which was 

^ supposed to be in a state of the utmost purity, the ap- 

2 pearance of muriatic acid and soda was adduced in sup- 

, port of this opinion. The accuracy of this conclusion, 

which seemed to be at variance with known facts, ex- 
cited doubt, and probably led to the investigation which 
^ was undertaken by Mr Davy, and carried on with great 

ingenuity and address by the same philosopher, till it 
terminati d in the brilliant discoveries, an account of 
which wc are now to detail. Mr Davy’s researches in 
galvanism, an account of which he laid before the Royal 
Society in a memoir entitled. On some Chemical Agen^ 
cies of Electricity, may be considered as the first step 
' in this train of investigation. 

With the view of disproving the accuracy of the ex- 
periments in which the generation of acids and alkalies 
was supposed to have been effected by means of galvan- 
BLxrrtii. ***”’ employed agate cups, (fig. 1.), of a cy- 

jj.r. I. * lindrical form, and containing about one-fourth of a 
cubic inch each. The cups were boiled for some hours 
in distilled water, and a piece of white transparent ami- 
anthus, which had been treated in the same way, was 
made to connect them. They were then filled with 
distilled water, and exposed by means of two platina 
wires, to a current of electricity, from 1 50 pairs of 
plates of copper and zinc, four inches square. The 
liquid employed was a solution of alum. The action 
continued 48 hours, and the process was then examined. 
Paper tinged with litmus introduced into the tube con- 



taining the positive wire, was reddened j paper coloured Zinc, 

by turmeric placed in the other tube, had its colour v* 
deepened ^ the acid matter produced a slight turbidity 
in a solution of nitiate of silver*, the fluid from the 
negative tube retained the property of affecting the tur- 
meric after being boiled, and indeed became more vivid 
as the quantity was diminished by evaporation. Carbo- 
nate of ammonia was added, and the whole being dried, 
and exposed to a strong heat, a minute quantity of white 
matter remained, which bad all the pro|>erties of carbo- 
nate of soda. 

The same experiment was repeated with glass tube.4, 
and the result was, that the quantity of alkali obtained 
was 20 times greater, but no traces of muriatic acid 
could be perceived. Mr Davy suspecting that the agate 
might contain a minute portion of saline matter, repeat- 
ed the experiment four times. The quantity of alka- 
line matter diminished in every operation, and in the 
last process, although the battery had been kept in 
great activity for three days, the fluid possessed in a 
slight degree only the power of acting on paper tinged 
with turmeric j but its alkaline property was very sen- 
sible to litmus paper slightly reddened. The acid mat- 
ter in the other tube w'as abundant \ it had a sour taste, 
and produced no effect on solution of muriate of barytes, 
but left a black stain from a drop on a polished plate of 
silver. Thus it appeared to be extremely diluted ni- 
trous acid. 

For the purpose of making the experiment with 
greater accuracy, two hollow cones of pure gold (fig. 2.) p- , 
were employed, each containing about 25 grains of 
water. They were filled with distilled water, connect- 
ed by moistened amianthus, as before, and exposed.to the 
action of a battery of 100 pairs of plates of six inches 
square. The liquid used was a solution of alum, and 
diluted sulphuric acid. In ten minutes the water in the 
negative tube changed litmus paper to a slight blue, 
and the water in the positive tube produced a red tint. 

The process having continued for 14 hours, the acid 
was found to increase in quantity during the wliole 
time, but the alkaline fluid in the other tube did not 
affect the tests more tlian in the first trial. The acid 
seemed to be the pure nitrous, with an excess of nitrous 
gas. The experiment was repeated, and the process 
carried on for three days, and similar results were ob- 
tained. From these experiments it was concluded, that 
the. distilled water contained a minute portion of saline 
matter, but so minute indeed, that it was insensible to 
the most delicate chemical tests. This appeared to be 
the case by evaporating a quantity of the distilled water 
that was used very slowly, at a heat below 140° Fah- 
renheit, in a silver still. A qnantity of solid matter 
equal to seven-tenths of a grain, of a saline but metallic 
taste, was obtained. It seemed to be a mixture of ni- 
trate of soda and nitrate of lea^. Mr Davy then em- 
ployed some of the water collected in the second pro- 
cess of slow distillation, in another experiment with the 
gold tubes and connecting amianthus. At the end of 
two hours the water in the negative tube had no effect 
on turmeric papery litmus, it could just be perceived, 
was changed ; but by beating the water strongly for 
two or three minutes, it was deprived, even of this power, 
and from this he supposes that it was owing to a small 
quantity of ammonia. A similar experiment was made 
with a portion of the same water in the agate tubes, and 
precisely the same results were obtained. From these 
5 G 2 
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experiments Mr Davy fairly conduces, tFiat the fixed 
alkah is not generated during the process, but merely 
evolved, either from the solid materials employed, or 
some saline matter in the water. 

Many expenments were made in vessels composed of 
diBerent substances, with the water procured by slow 
disti lation ; and in almost every instance some fixed 
alkali appeared. When tubes of wax were employed, 
the alkHljne matter was a mixture of soda and potash, 
and the acid matter, a mixture of sulphuric, muriatic, 
and nitric acids. A tube of resin afforded alkaline 
matter, which was principally potash. A cube of Car- 
rara marble of about an inch, having an aperture in its 
centre, was placed in a platina crucihle, which was 
failed as high as the upper surface of the cube, with the 
purihed water. I’he aperture was fiUid with the same 
liquid, and the crucihle was positively electrified by a 
poweiful battery, and the negatively electrified wire in- 
troduced into the aperture. Fixed alkali and lime were 
obtained in this experiment j the quantity of alkali di- 
minishing as the experiment was repeated, and after il 
processes, each continued for two or three hours, disap- 
peared altogether. The quantity of lime-water obtain- 
ed was uniform. 

When 500 grains of this marble were analyzed, they 
afforded about three-fourths of a grain of fiied sali ,e 
matter, having soda for its base. Suspecting that 
the Carrara marble might have been recently exposed 
to sea water, Mr Davy subjected to a similar experi- 
ment. a piece of granular marble from the mountains of 
^onnegal, and by means of-negative electricity he ob- 
tained fixed alkali. Argillaceous schistus from Corn- 
wall gave the same result, and serpentine and gray 
wacken both afforded soda. ° ^ 

In otlier experiments Mr Davy subjected other bo- 
dies to the action i.f the same power, with the view of 
eHectins » decomposition. Thus, two cups of compact 
sulphate of lime, each containing about 14 (train 
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1 prepared miliesamenud u 

electrified in the same manner » the cobe ofcinn -r 
marble, afforded soda and lime. I.epiiloliie,k.si«iilit 
treatment, gave potash ; and an alkaline mailer, 
seemed to lie a mixture of sods, polssh and lime, ni 
extracted from a piece of vitreous lava fna Uoii 
JlstltH. 

The decomposition of saline bodies, which are soiiliie 
in water, was more rapid. A diluted solotion of nl- 
pbate of potash introduced into the agate cops connnt. 
ed by amianthus moistened with pore water, bciatfeltc. 
t^rified by a battery with 50 paire of plates, producnlin 
four hours a weak solution of potash in the neptin 
cup, and a solution of sulphoric acid in the pwitire 
cup. Similar phenomena were observed when sulphite 
of soda, nitrate of potash, nitrate of barytes, wilpbate of 
ammonia, phosphate of soda, succinate, oxalate, aaf 
benzoate of ammonia and alum, were emplojei). The 
acids in a cci tain time collected in the tube contaimi^ 
the positive wire, and the alkalies and earths in tlleB^ 
gative tube. Solutions of the muriatic salts, subjected 
to decomposition by the same processes, uniformly if- 
forded nxymuriatic acid on the positive side. 

Saturated saline solutions were most rapidly decflo- 
po.sed, but the smallest proportion was alsoactHlM. 
Thus, if a piece of paper tinged with tunntric he 
plunged into pure water, in a proper circuit, incootart 
with the negative point, the minute quantity of aline 
compuund contained in the paper, produces insUntly s 
brown tint near its point of contact. Acidappeanilio 
from litmus paper at the positive surface. 

Experiments were made with the view of ascertain- 
ing whether in these processes the separation of the con- 
stituent parts was complete, from the last portions nf 
the compound. The following experiment shoiR that 
this is the case. “ A very weak solution of sulpbatenf 
potash, containing 20 parts of water, and one part of 
saturated solution at 64®, was electrified in the t« 

I -I e • ..f ..I- Cnr lIllM 



measure^ of war^f.’ , . about 14 grain saturated solution at 64®, was electrified 111 the t« 

of lime moisipnpft* connected by fibrous sulphate agate cups, by the power of 50 pairs of plates fortbiw 

filled with the sam Water. The cups were days j the connecting amianthus which had been raoK*- 

tl e 2 cn it „ A T • : introduced into ened with pure wateV, was removed, washed mth ^ 

of.lv?noll/ «00 pairs of plates water, aiid a.^ain applied twice every da;. By,l» 

cunbecampa ’ l” "^nter in tile positive precaution the presence of any neutral salt that fflig 

Zerir An ’ "‘‘f“ cup tinged Adhere to it. and disturb 'the «,salts. w« prr;»t' 

was formed in solution of lime The alkali onuined in this process in thcsolotiosW 

cd a solutinn f Other contain- the properties of pure potash, and when it had been a* 

Two clZn • ' ’“■'r' t t»raied with nitric acid, it gave no tarbidness bj »»- 

lites of about anZ*l ** of stron- ture with solutinn of muriate of barytes; tbeaci 

pahi; of receiving eight grai„“s of wfte!l* wereZL^d 
.n pure water In a platina erueible. and the level of 

cubes ne hol“ ln''.l ’"" — -e , . 

■with pure water an#! f A mineral were filled passage of acids, alkalies, and other substances, I 

ced into them. *At ch f - introdu- various attracting chemical menstrua, by means 0 

tbe cavity of the neo-V^” M hours the fluid in tricify, and in these experiments he obtained many 

sulphate of potash and P>*ec‘pitated .solution of ous and interesting results j but ^®** ” -Bj 

other. * P acid appeared Id the as well as of his observations on the different phe ^ 

Two pieces of flimf** r 1 - mode of decomjKisition and transition) 

id connected L riL « ®«vity, „u.st refer to tbe memoir itself. 



any residuum.” , e 

Mr Davy then made experiments on the trans ft 

certain of the constituent parts ol bodies, and a ^ 
.... 1 *1 tnit>0{!“ 



lead, and left a «pot tae 

evaporated, a« that it muat bafe be’en flulFc IcU 



After the inveotigations in 
occupied, and the singular and unexpected resu 
he obtained, he ventured to conclude, fmni ^ '£oed, 
principles on which the phenomena 1 

that tlie new methods of proceeding JTOoI ^ 
more intimate knowledge concerning the true ^ 
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Ziacr oflio^aes. Accordrngljr, in November 

before iiie Royal Society a moot interestiog cietail of ao 
elaborate series of expetioieats on the decompositum af 
the akkaljes. 
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Decompamtion of the Alkalies. 

In the first attempts that were made on the decompo* 
sitioa of potash, Mr Davy employed an aqueous -solution, 
saturated at a common temperature. It was exposed to 
the action of a powerful galvanic battery, composed of 
24 plates of copper and zinc of 12 incites square, 100 
plates of six indies, and. 150 plates of four inches square, 
charged witli solutions of alum and nitrous acid. Tlie 
action ivas very intense } a great deal of heat and vio- 
lent efiervescenue were produced, but the water only of 
tlie solution was efiVcted, and its hydrogen and oxygen 
were disengaged. Potash in tlie state of igneous fudou, 
in a spoon of platina, ivas next subjected to the action of 
a battery of lOO plates of six inches, highly charged. 
The spoon was connecUd with the positive side. Jn 
this experiment some brilliant phenomena were produ- 
ced. The potash appeared to be a good conductor } 
and, while the communication was preserved, a most in- 
tense light was emitted from the negative wire, and a 
column of flame, seemingly owing to the developement 
of combustible matter, arose Itom the point of contact. 
When the order was i*eversed, and the platina spoon was 
connected with the negative side, a vivid and constant 
light appeared at the opposite point. There was no in- 
flammation round it ; but aeriform globules, which in- 
flamed in the atmosphere, rose through the potasli. The 
platina was considerablv acted on. 

Although potash, when perfectly dry, be a non-con- 
ductor, it acquires a conducting power by being slight- 
ly moistened. A 6mall piece of pure potash exposed for 
a few seconds to the atmo.sphere, was placed on a disc 
of platina connected with the negative side of a battery 
of 250 plates of six and four inches, in a state of intense 
activity. A platina wire from the opposite side was 
brought in contact with the upper surface of the alkali. 
A vivid action soon took place. The potash fused at 
both points of electrisation j a violent effervescence ap- 
peared at the upper surface ; but at the lower or nega- 
tive surface no elastic fluid was emited, but small glo- 
bules like quicksilver were produced, some of which 
burnt with explosion and bright flame as they were 
formed, and others remained and were only tarnished, 
and finally covered hy a white film formed on their 
surfaces. These globules were the basis of potash. The 
same results were obtained, when gold and other metals, 
plumbago, or charcoal, were employed *, and the effects 
were the same when the process was conducted in an 
exhan.sted receiver. 

Mr Davy also obtained the same substance from pot- 
ash, fused by means of a lamp, and placed in glass tubes 
confined by mercury, and furnished with hermetically 
inserted platina wires, to transmit the electricity; but 
the glass was rapidly dissolved by the action of the al- 
kali, so that the process could not be long carried on. 

In these ex]>eriments on potash, the combustible ba^e 
was produced from the negative surface, and oxygen 
was evolved from the positive surface. The same effects 
invariably followed, when the experiment was conduct- 
ed above niercui*y. The same thing was proved synthe- 
tically. The combustible substance obui tied from the 
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807, he laid potash bad its roetallic lustFe destroyeiT in the atmo- 
sphere, and a white crust formed upon it. This crust ^ 
was found, upon examinatioa, to be pure potash ; but 
ibis was still iarther confirmed by placing globules of 
the combustible matter in tubes containing common a>r» 
or oxygen gas, confined by mercury. An absorption of 
the oxygen took place, and a cru»>t of alkali was formed 
upon the globule. When the combustible matter con- 
fined in given portions of oxygen, was strongly heated,, 
a rapid cotnbusliou, with a brilliant white flame, was 
produced, and the metallic globules were converted into 
a white and solid mass, which was fouml to be pure- 
potash. 

To the combustible matter thus obtained from pot- 
ash, Mr Davy gave the name of potassium. From its 
strong affinity for oxygen, it was extremely difficult to 
preserve it unchanged, for the purpose of exaniiuing its 
properties. The substance wbieh be found to be least 
affected, is newly distilled naphtha. In ibis fluid po- 
tassium may be kept for many days nearly unaltered, 
and its ptiysical properties may be examined in the at- 
mosphere, when covered by a thin film of it. 

Potassium, at 60° Fahrenheit, is in the form of small 
globules, which have the metallic lustre and general 
appearance of mercury ; at 70® it becomes moi-e fluid,, 
and at 100®, difl'erent globules easily run into one. At 
50®^ of Fahi*enlieit it is soft and malleable, and exhibit# 
the lustre of polished silver. At 32® it becomes hard 
and brittle, and, when, brokeii, presents a crystallized 
texture. To reduce it to vapour, it requires a red heat^, 
and in proper circumstaj)ces, it may be subjected to di- 
stillation, without change. It is a good oondiietur of 
beat, and a perfect conductor of electricity. 

In the properties now mentioned, potassium approach- 
es nearly to the metals; but it is very different in its 
specific gravity. In naphtha of the specific gravity of 
861 it rose to the surface ; and it did not sink in double 
distilled naplttha, the specific gravity of which w#e 
about .770. From these and other experiments, Mr 
Davy estimates the specific gravity of potassium at .6, 
so that it is the lightest fluid body known. In its solid 
form it is somewhat heavier ; but, even in this state, 
when cooled to 40® Fahrenheit, it swims in double di- 
stilled naphtha. 

With the view of ascertaining the proportions of the 
constituent parts of potash, Mr Davy made two experi- 
ments, hy subjecting the metallic base to combustion iu 
oxygen gas. In the first experiment, .12 of a grain of 
potassium were employed ; the combustion was made 
upon platina, and was rapid and complete, and the basis- 
appeared to be perfectly saturated. The result of this 
experiment indicates 86 7 of basis, and 13^3 of oxygen, 
in the ico parts of potash. In another experiment, the 
result he obtained was 85.^5 of basis, and 14.5 of oxy- 
gen. The mean of these two experiments is 86.1 of 
basis, and 13 9 of oxygen, in lOO parts of potash. 

The results of the decomposition of water by the basis 
of the alkalies, which were more readily and perfectly 
obtained than those of their combustion, exhibited the 
proportion of base to be 84, -and that of oxygen 16 j 
but the mean of 86.1 of base, and 13.9 of oxygen, and 
84 base and 16 oxygen,’ is 85 of potassium and 15 of 
oxygen, which may be taken as the proportions of tbs 
elements of potash. 

Mr Davy’s discoveries have been confirmed by the in- 

gen ions. 
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Zrec. g^iiious experiments of Thenard and Gay-Lussac. These 
distinguished ohemiits have decomposed potash bv a dif- 
ferent process. They introduced iron filings into a bent 
gun barrel, which was placed across a furnace. A tube 
with a stopcock, containing a quantity of solid potash, is 
connected with one extremity of the gun barrel j to the 
other extremity there is attached a tube of safety, con- 
taining mercury, for the purpose of excluding the at- 
mospheric air, and allowing any gaseous matter formed 
during the process to escape. The potash in the tube is 
to be kept cold by means of a freezing mixture, till 
that part of the barrel containing the iron filings has 
been raised to a white heat. The potash is then fused 
applying heat, by means of a portable furnace ; and it is 
allowed to pass through a small opening, to come in 
contact with the iron filings, where it is decomposed, 
the oxygen of the potash entering into combination with 
the iron, and the base passing on to the other extremity 
of the tube in a state of sublimation. At that extremity 
the metallic base is condensed by the application of ex- 
cessive cold, and in this way the potassium may be ob- 
tained at less ex pence, and in greater quantity, than by 
means of galvanism. During this progress, hydrogen gas 
is evolved, which, it is supposed, is owing to the de- 
composition of the water contained in the alkali. The 
potassium thus obtained is in the form of brilliant lami- 
na, which adhere to the sides of the gun barrel. An 
alloy of the same metal with iron is also found in that 
part of the barrel containing the filings. Mr Davy has 
repeated this experiment, and he finds that the base ob- 
tained in this manner is heavier, and its melting point 
higher, than what is procured by means of galvanism. 
This, it is supposed, may arise from its being combined 
with a small proportion of iron. The metallic base of 
soda was obtained by a similar process. 

But, according to the view which the French che- 
mists have taken of these discoveries, and the results of 
their own experiments, they conclude, that the metallic 
substances derived from the alkalies are not simple, but 
are compounds of the several bases with hydrogen. 

Another method of decomposing potash, and obtain- 
ing its base, which is still simpler, has been followed by 
Curaudau. In this process the decomposition is effected 
by charcoal. A mixture of carbonate of potash is made 
with flour or charcoal and linseed oil. This mixture is 
introduced into an iron or earthen tube or retort, and 
calcined, by gradually raising the heat, till a bluish 
light be seen in the inside of the vessel. Soon after an 
abundant evolution of vapour takes place, which is the 
base of the alkali, to be collected by introducing a clean 
iron rod, on which it condenses. Care must be taken 
to withdraw the rod before it is too hot, and to plunge 
it in oil of turpentine, under the surface of which the 
metallic crust on the rod may be separated. In this 
way a quantity of potassium may be procured. The 
base of soda is obtained by a similar process. 

Fig. 3. Fig. is a representation of the apparatus employed 
by the trench chemists in decomposing potash. ABC£ 
is the gim barrel laid across the furnace, with its appa- 
ratus 5 D is the furnace, and F is the pipe of the bcl- 
lows. 

'Fig. 4. ^ section of the tube containing the pot- 

But tlie chemical relations of potassium are not less 
extraordinary than its physical properties. It combiues 
5 
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slowly with oxygen, and without flame, at ill tenpen- bt 
tures below that of its vaporization. At this poiot 
bustion takes place, with a brilliaut white light, and is- 
tense heat. When it is heated slowly in a ^ouilityof 
oxygen gas, which is not snflBrient for its compltle a. 
tu ration, and at a temperature below that of iDfiioma. 
tion, as for instance 400^ of Fahrenheit, it changes to 
a red brown colour, and the solid form, consiUtiDg put' 
ly of potash, and partly of its base, is of a gnyisb co- 
lour. When exposed to water, or again heated infmh 
quantities of air, the whole is converted into potuh. 
When dry potash and potassium art fused together ns- 
der proper circumstances, the base is deprived of it» 
metallic splendour, and the two sub>-tancfs unite into 1 
compound of a red brown colour wlten fluid, and of t 
dark gray when solid. This compound, when expo 4 
to the air, soon absorbs its full proportion of oxygta, 
and is wholly converted into pota'-h. The subslanco 
thus formed seems to be in a lower state of oxidilioi, 
so that it is to be considered as an oxide of potsssioa 
w'ith a smaller proportion of oxygen. 

When potassium is introduced into oxyronriatic acid 
gas, it bums spontaneously with a bright red light, and 
a white salt is formed, which is muriate of potash. 
When a globule of potassium is heated in hydrogen gas, 
at a degree below its point of vapori»tioD, it sw®s I® 
dissolve in it, for the globule is diminished in voln^ 
and the gas explodes with alkaline fumes, and bngtt 
light, when brought into the air} but, by cwliog, the 
potassium is wholly or principally deposited, fort e gas 
is deprived of iU property of spontaneous detonation. 

When potassium is thrown into water, it decompow 

it with great violence; an instantaneous explcsioo, wM 
brilliant flame, is produced, and a soluUon of pure po^ 
ash is obtained. In these experimeuts, a whiter g 
smoke, gradually extending as it rises in the air, is IP 
duced, similar to the phenomenon of the combos 
phosphorated hydrogen. When a globule 0 . 

of potash is placed upon ice, it instantly um 
bright flame ; part of the ice is melted, an m 
vity there is found a solution of potash. ^ • ...j 

By placing a globule of potassium upon 

paper, tinged with turmeric, the moment “ . 

in contact with the water, it burns, and, K 
pidly upon the paper, leaves behind it a ^ ^1. un- 
blown trace, thus demonstrating, in a J 

ner, the production of the alkali by the decomposition 

Potassium readily decomposes the small 
water contained in alcohol and fther, e'e ^ 

As potash is insoluble^ 

•ihe 



purest state, ywino,. . — -- j ind 

base is thrown into it, oxygen 
drogeii gas evolved, and, as the alkai . 
ether becomes white and turbid. It ° j gjcohol, 
the energy of action of potassium m e e . 
is proportional to the quantity of water v 
tain, and hydrogen and potash are “ mine 

When potassium is thrown into so u 1 
ral acids, it inflames and burns on the 
plunged, by proper 

loped in potash, surrounded by napnt , .1 

oxygen with great intensity. In sulp ’ ,^iiich 

saline substance, covered with a yellow , 
is supposed to be sulphate of potash surro 

having ibe sB.vU of ,,i 
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Zinc, and which is probably a mixture of that substance witli 
“~v— hydrojjen gas, are foimed. When potassium is thrown 
into nitrous acid, nitrate of potash is formed, and nitrous 
gas is disengaged. 

Potassium readily combines with phosphorus and sul- 
phur. When pressed upon a piece of phosphorus, they 
botii become fluid, enter into combustion, and produce 
phosphate of potash. When the experiment is made 
upon naphtha, no gaseous substance is given out ; the 
compound has the appearance of a metallic phosphuret, 
is of the colour of lead, and has the lustre of polished 
lead. Exposed to the air at common temperatures, it 
combines slowly with oxygen, and is converted into 
phosphate of potash. When heated upon a plate of pla- 
tina, it gives out fum^s, but does not burn till it reach- 
es tlie temperature of the rapid combustion of potas- 
sium. 

When potassium is brought into contact with .sulphur 
in fusion, in tubes filled wkh the vapour of naphtha, 
they combine rapidly, with the evolution of heat and 
light. A gray substance is thus formed, which has the 
appearance of artificial sulphuret of iron *, if it he kept 
in fusion, it rapidly dissolves the glass. When this ex- 
periment is made in a glass tube, hermetically sealed, no 
gas is disengaged, if the tube be opened under mercury j 
but when it is made in a tube connected with a mercu- 
rial apparatus, a small quantity of sulphurated hydrogen 

evolved. When the combination is effected in the at- 
mosphere, a great inflammation takes place, and sulphu- 
rct of potash is formed, and by farther exposure to the 
air, It is at last converted into sulphate of potash. 

When one part of potassium is added to eight or ten 
of mercury, in bulk, at 60° of Fahrenheit, they in- 
stantly unite, and form a substance like mercury in co- 
lour, but less coherent. When a globule is made to 
touch a globule of mercury about twice as large, they 
combine with considerable heaL The compound is 
fluid at the temperature of its formation, but, when 
cool, it becomes solid, with the appearance of silver. 
With the T^th of potassium to the weight of mercury, 
the amalgam is hard and brittle ; but with one part of 
potassium, and 70 of mercury, it is solt and malleable. 
Exposed to the air, these compounds absorb oxygen, 
and deliquescent potaah is formed , and in a few minutes 
the mercury is revived. A globule of the amalgam, 
thrown into water, decomposes it rapidly with a hissing 
noise ; potash is formed ; pare hydrogen is disengaged, 
and the mercury remains free. This amalgam dissolves 
all the metals, and even acts on iron and piatina. 

When potassium is heated with gold, silver, or cop- 
per, in a close vessel of pure glass, a rapid action is pro- 
duced, and the compounds thrown into water effect its 
decomposition y potash is formed, and the metals are 
revived. PotasBium forms an alloy with fusible metal, 
which has a higher point of fusion than, the fusible metal 
itself. 

Potassium has little effect on colourless and recently 
distilled naphtha : but, in naptha, exposed to the air, 
it is soon oxidated, and an alkali which unites with the 
naphtha into a brown soap that collects round the glo- 
bule, is formed. Potassium acts slowly on the concrete 
oils, as tallow, spermaceti, and wax, even when heat- 
ed ; coaly matter is deposited, a little gas is evolved, 
and a soap is formed. On the fluid fixed oils the ef- 
fects are similar, but take place more slowly. With the 



assistance of heat, volatile oils are rapidly decomposed Zinc, 
by potassium ; gas is evolved, and charcoal deposited. ’ v"" 

The metallic oxides, when heated in contact with po- 
tassium, are readily reduced. When a small quantity 
of oxide of iron was heated with it, to a temp* rature 
approaching Its point of distillation, a vivid action took 
place. Alkali, in gray metallic particles, which effer- 
vesced in muriatic acid, appeared. The oxides of lead 
and tin were revived more rapidly, and with potassium 
in excess, an alloy was formed with the revived me- 
tal. 

Potassium readify decomposes flint glass and green 
glass, by a gentle heat. The metallic oxides are redu- 
ced, and the alkali formed dissolves the glass. At a 
red heat, even the purest glass is acted on by potassium ^ 
the oxygen in the alkali of the glass seems to be divided 
between tbe potassium employed, and the potassium 
which Is the base of the alkali in the glass, and thus 
effects an oxidation in the first degree. 

5 bf/a.— When pure soda was subjected in similar cir- 
cumstances to the action of galvanism, similar results 
were obtained as from potash ; but the decomposition 
required a more intense action in the battery, or it was 
necessary to have the alkali in thinner and smaller pieces. 
Potassium remained fluid at the temperature of the at- 
mosphere, at the time of its production ^ but the base 
obtained from soda, which was fluid in the degree of 
heat of the alkali during its formation, became solid on 
cooling, and exhibited the lustre of silver. With a bat- 
tery of 100 pairs of plates of six inches, in full activity, 
the decomposition of pieces of soda of about 15 to 20 
grains in weight only could be effected *, and it was ne- 
cessary also that the distance between the wires should 
not exceed one-eighth or one-tenth of an inch. But 
when 250 pairs of plates were employed, highly char- 
ged fur the decomposition of soda, the globules often 
bunu at the moment of their formation, and sometjmes 
exploded and separated into smaller globules, which 
darted rapidly through the air, in a state of vivid com- 
bustion, producing a beautiful effect of continued jets of 
fire. 

Wlien the metallic base which is obtained from soda, 
and which Mr Davy has dononiinated sodium, was ex- 
posed to oxygen, it was converted into soda j and when 
this process was conducted by. strongly heating the base 
in a given portion of oxygen, a rapid combustion with a 
brilliant white flame was produced, and the metallic 
globule >Tas converted into a white solid mass, which 
was found to he soda. The oxygen gas was absorbed 
during the operation, and nothing was given out which 
affected the purity of the residual air. 

The theory of the decomposition of the alkalies is 
stated by Mr Davy in the following words. “As in 
all decompositions of compound substances which I had 
previously examined, at the same time that- combustible 
bases were developed at the negative surface in the elec- 
trical clicuit, oxygen was produced, and evolved or car- 
ried into combination at the positive .surface, it was rea- 
sonable to conclude, that this substance was generated 
in a similar manner by the electrical action of the al- 
kali 5 and a number of experiments made above mercu- 
ry, with the apparatus for excluding external air, pro- 
ved that this was the case. When solid pota^b or soda, . 
in its conducting .state, was included in glass tubes, fur- 
nished with electrified piatina wires, the new substances - 

"wePA^ 
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Were generated at the negative surfaces : the gas given talcM nlaf^ A f • ' 

out at the other .nrface proved, by the mosf delicate surfaci^orih, if®" U 



^ , — e~-vw wuaiavca , tlic gas given 

out at the other surface proved, by the most delicate 
examination, to be pureoxygen; and, unless when excess 
ot water was present, no gas was evolved from the nega- 
tive surface. ® 

For the purpose of determining the proportions of the 
elements of soda, Mr Davy made experiments similar to 
those by win.cli he ascertained the proportions of the 
base and oxygen of potash. By subjecting sodium to 
combustion in oxygen gas, it appeared that 100 parts of 
soda are composed of 80 of metallic base, and 20 of 
oxygen j but the results of its oxidation by the decom- 



position of water, indicated the t o„T be aro? “■ •?’? a®*™"* 

oxygen, and 77 of base. Bv t^kin., tk. .T- 1 .' j * Vy** 



oxygen, and ^ of base. By tikiig the mean’^rapo^ 
tions, obtyned trom the results of the two sets of expe- 
i imeiits, the elements of soda may be estimated at 78. c 
01 metallic base, and 2i.y of oxygen* 

Sodium, which remains solid at common temperatures, 
IS white and opaque ■, and examined under a film of 
naphtha, has the lustre and appearance of silver. It is 
very malleable, and .softer than common metallic sub- 
stances. With a slight pressure it spreads into thin 
leaves, and a globule of one-tenth or one-twelfth 'of an 
inch in diameter, is easily spread over a surface of one- 
tourth of an inch j and different globules are easily made 
to adhere, and form one mass by strong pressure. This 
property of welding which belongs to iron and platina 
»t a white heat only, is not diminrshed when sodium is 
cooled to 32® Fahrenheit. 

Sodium, like potassium, is a conductor of electricity 
and heat and small globules subjected to galvani.sm in- 
flame and burn with bright explosions. Sodium sinks 
m naphtha of speciHc gravity .861 ; but by mixing per- 
fectly about 1 2 parts of naphtha, and five of oil of sa^. 
t^s, the sodium remains at rest in any part of tlie fluid. 
Ihis makes its specific gravity =: about .9348, water 
being taken as i- The particles of sodium lose their 
cohesion at 1 20® Fahrenheit. It becomes quite fluid 
t 180 , so that It readily fuses under boiling naphtha, 
^le temperature at which it is volatilized is not Leer- 
tamed, but it remains fixed in a slate of ignition at the 
point of fusion of plate glass. 

The chemical relation., of soillom are analogous to 

mse nr nnlacumm . ■ ..." 



c ‘ - , — — ” arc oraerved « the 7; 

surface of the water, which is owiDg tosn«l|p„ii,|„L^ 
of the basis winch are riironn out of Ibe aster, kaij 
to such a degree as to burn in passing ihroupb the it. 
mosphere. But when a globule of sodium b bmught 
into contact with a small particle of water, or with 
moistened paper, the heat produced is usually solBcbt 
for its i^mbustiun, as in this caselhereisoo oiediurato 
carry off the beat rapidly. 

Sodium produces simiiar effects with polassiumnheir 
brought into contact with alcohol and ether, liactj 
with great energy on the strong acids j with nilioM 



tic and sulphuric acids, great heat, but no light, is ge* 
nerated. Theefl’ects of sodium and potassium od the 
fixed and volatile oils, and naphtha, are quite analo- 
gous ; but the appearances of the saponaceous compouDdi 
are somewhat different, the combinations with sodiuiD 
being of a darker colour, and apparently less soluble. 

Sodium also exhibits two degrees of combination with 
oxygen ; the first is of a deep brown colour, which b 
fluid when produced, and becomes a dark gray solid on 
cooling. By attracting oxygen from the air, or by tbi 
decomposition of the water, it is converted into soda. 

Sodium forms compounds with sulphur and phospho- 
rus. In close vessels filled with the vapour of naphllii, 
it enters into comlhination with sulphur, giving ont dur- 
ing the process a vivid light and heat, and often attend- 
ed with explosion, fromrthe vaporization of aporlionof 
sulphur, and the disengagement of sulphurated hydro- 
gen gas. The sulphnret of sodium is of a deep gray 
colour. In its combination with phosphorus, the com* 
pound obtained has the appearance of lead, and by ex- 
posure to the air, or by being subjected to combustion, 
the phospburet of sodium is converted into phosphaleof 
soda. 

Sodium forms compounds with the metals. In ihe 
proportion of one-fortieth with mercury, a compound 

is obtained, which is of the colour of silver, and reraains 

solid j the combination is accompanied with consider- 
able heat. Sodium fbriils an alloy with tin, wilhool 
producing any change of colour, and it has some action 
upon lead and gold when heated ; but in its staleofa* 



those of nota^Kh.m -.I 7 analogous to up«,. ,c«« a.... go,« »Tncn iieaicu j . 

ences. £x nosed in il characteristic differ- Joy it is soon converted into soda, by exposure to e 

tarnished and is ‘nimediatcly air, or by the action of water, which it decompose* 

wrei, is '„,r T. ^ Jisengsgvmvnt of hydrogen. The 

«.! withomTnv itinou?”"’'’'"" *""-7 «nd%odi»n, seeL lo I,. cspaMe . 

iPeratures When h. f .1 lem* triple compounds with some other mel.ls; •I'dil ’'™ 

SuMiut no i: U • ^ « more ra- nuL.r .hit ir„„ nl.iina remain in eomb.n.lKHi 



appear that iron and platina remain in comhmaiiM 
iear that of ianlrinn » temperature with the mercurv, after they are deprived of lheso^{“« 

and it sends forth bri rhi ^ oxygen gas is white, by exposure to the air. The same araalgani of sodiu® 

tiful effect* in common *f* ^*”*^“*^*"5 * ^oau- and mercurv likewise forms combinations with sup ^ 

uiui encci , in common air, the colour of thn , * .1 j dark £f»y c»* 



tiful effect* in common *f* P*® 5*“*^*"5 * ^oau- and mercurv likewise forms combinations with sup 

that of the combostioli^f ’charcoal. bu?\l£^ 

Sodium burns vividly in oxvn.uriatic 

icr mif mm....—— 1 « . * . . 



jug out numerous spare's of a”brigh t' «7cXur f “saXj 

px-a-n 

cd, and its hydrogen is disenp-aop<1 • .l 

cess there is no lun,!„„... ‘>>e Pro- 



cess there is^o bmiu Ls^p:! fX • butTh® 
i* thrown into hot water, 



ir. 

Ammonia . — The chemical composition of 
has been many years considered as fullyfsta n 1 
giv- hut in the coui-se of Mr Davyd's experiments .on ^ 
decomposition of the fixed alkalies, it occnrit 0 
that oxygen might also form one of the *^?"*** 
ammonia, and this he also proved j«. 

coal carefully burnt, and deprived of moisture f 
•nited by a galvanic battery of 250 pairs of p » 

4 ind .four inches square, in a small A^jpiu- 



O r*'' •••lU .lUUl IlieilC!! SqUIiTC, lU » TJ- ^ nlOlDlll- 

moniacal gas, confined over mercury, 

violent decomposition sion of the gaseous matter took 
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Zi'nc. substance formed in the process collected on the sides of 
■"V ■ ' tbe glass tube. This matter effervesced in diluted mu» 
riatic acid, so that tbe product was probably carbonate 
of ammonia. A more decisive proof of ammonia con> 
taining oxygen as one of its elements, was obtained 
from another process. Very pure ammoniacal gas was 
passed over iron wire ignited in a platina tube, and two 
curved glass tubes were so arranged as to be inserted 
into a freezing mixture, and through one of these tubes 
the gas entered into tbe platina tube, to be conveyed 
through it by tbe other glass tube into an air-bolder. 
The temperature of the air was 55°, and no sensible 
quantity of water was deposited in tbe cooled glass 
tube, which transmitted the unchanged ammonia. But 
after being exposed to heat, moisture was very percep- 
tible, and tbe gas appeared in tbe air^bolder densely 
clouded. This circumstance appeared to establish tbe 
formation of tbe water from the decomposition of am- 
monia during the process. But after the gas had been 
passed several times through the ignited tube, from one 
air-holder to tbe other, the iron wire was found superfi- 
cially converted into oxide, and had increased in weight 
of a grain. About four-tenths of a grain of water 
were collected from the cooled glass tubes by means of 
filtrating paper, and 33.8 cubic inches ef gas were ex- 
panded into 55.3 cubic inches, and by detonation with 
oxygen it was found, that the hydrogen gas in these 
was to the nitrogen or azote as 3.2 to i in bulk. 

Ammonia was farther subjected to experiment by 
taking the electric spark in it. In experiments of this 
kind it was understood that it is resolved into hydrogen 
and azotic gases j but Mr Davy, founds after observing 
several variations in the results, that the weight of tbe 
two gases obtained was less by about one-eleventh than 
the weight of tha ammonia employed. He ascribes this 
loss to tbe oxygen of the alkali, which bad probably 
combined with tbe wires of platina employed in tbe ex- 
periment, and had thus disappeared. From these ex- 
. periments be estimates tbe proportion of oxygen in am- 
monia at no less than 7 or 8 parts in 100 ; and as the 
gases evolved may contain more water than the gas de- 
composed, tbe proportion may even be larger. By thus 
considering ammonia as a triple compound of azote, hy- 
drogen, and oxygen, tbe phenomena of its production 
and decomposition admit of an easy explanation. In all 
cases in which ammonia is formed, oxygen exists along 
with its other elements, in the substances from the de- 
composition of which it is obtained. In the decompo- 
sition of ammonia, on tbe other hand, the oxygen which 
forms one of its elements, may be abstracted by the 
substance employed in its decomposition, or it may en- 
ter into combination with portions of its hydrogen or 
azote. 

But in tbe progress of investigating the nature of am- 
monia, to which the attention of chemical philosophers 
has been particularly directed, it appears that this al- 
kali is analogous to the fixed alkalies in having a me- 
tallic base. The Swedish chemists Berzelius and Pon- 
tiu, placed mercury negatively electrihed in the galva- 
nic circle, in contact with solution of ammonia. By this 
action tbe mercury increased in volume, and after an 
expansion of four or five times its former dimensions, 
it became a^oft solid. From this amalgam exposed to 
tbe air, mercury and ammonia are reproduced, with tbe 
absorption of oxygen ; and when the amalgam is put 
VoL.XX.PartH. f 



into water it forms ammonia, with the evol ution of ly ziao. 
drogen, and the re-appearance of the mercury in its 
metallic state. Mr Davy repeated this experiment, and 
be found that to produce an amalgam, from 50 or 60 
grains of mercury, iu contact with a saturated solution 
of ammonia, required a considerable time, and that this 
amalgam changed considerably, even in tbe short pe- 
riod that was necessary for removing it from the solu- 
tion. Conceiving that the de-oxidation and combina- 
tion with mercury might be more easily effected in its 
nascent state, he placed 50 grains of mercury in a cavi- 
ty in muriate of ammonia. The muriate slightly moist- 
ened was placed on a plate of platina, and connected 
with the positive side of a large galvanic battery. Tbe 
mercury was made negative by means of a platina wire ; 
a strong effervescence, with much heat, immediately 
took place ; tbe globule of mercury in a few minutes 
enlarged to five times its former dimensions. It bad tbe 
appearance of amalgam of zinc. Metallic crystalliza- 
tions shot from it as a centre round the body of salt. 

They had an arborescent appearance, often became co- 
loured at their points of contact with tbe muriate, and 
when the connection was broken, rapidly disappeared, 
while ammoniacal fumes were given out, and the mer- 
cury was reproduced. With a piece of carbonate of 
ammonia, similar phenomena were exhibited. The 
amalgam was formed very rapidly ^ but when the gal- 
vanic action was powerful in this last case, a black mat- 
ter appeared in the cavity, which was probably car- 
bone, from the decomposition of the carbonic acid. 

Mr Davy considering the strong attraction of potas- 
sium and s<^ium for oxygen, was led to examine whe- 
ther they produced any effect in the amalgamation of 
ammonia, independent of electricity. With this view 
he united small portions of potassium and sodium with 
mercury, and brought them into contact with moisten- 
ed muriate of ammonia. An amalgam was formed, 
which rapidly increased to six or seven times its volume, 
and the compound seemed to contain a larger propor- 
tion of ammoniacal base than that obtained by electrici- 
ty. It appears, too, that a portion of tbe metallic base 
employed to effect the de-oxidation always remained in 
combination with the compound, so that it was not a 
pure amalgam. The following are the properties of 
the amalgam from ammonia, obtained by means of gal- 
vanism. 

\Yhen this amalgam is formed at tbe temperature of 
70*^ or 80^, it is in the state of a soft solid, of the con- 
sistence of buttery at 32^ it becomes firmer, and as- 
sumes a crystallized form, in which small facets appear, 
which seem to be cubical. The amalgam of potassium 
crystallizes in cubes, as beautiful, and in some cases as 
large, as those of bismuth. The specific gravity of the 
amalgam is less than three, water being one. When 
the amalram is thrown into water, a quantity of hydro- 
gen equal to half its bulk, is evolved, and the water be- 
comes a weak solution of ammonia. Tbe amalgam be- 
ing confined in a given portion of air, the air increases 
in bulk, and the mercury is revived. Ammoniacal 
gas equal to or ifths of the volume of the amal- 
gam, is produced, and oxygen equal to one-seventh or 
one-eighth of the ammonia, disappears. When the 
amalgam Is thrown into muriatic acid gas, it becomes 
instantly coated with muriate of ammonia, and a small 
portion of hydrogen is evolved. Iq sulphuric acid it 
5 H becomes 
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ttm '" *’“*’* •“bnutting it to^stilk- 

tLo ^ P“rpp»e of obuinwg t|«j metjlie base of 
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Ui, he did Bot oueceed in (hie atteaiat. In wipins (he 
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^ng the natnre aod properties of the amalgam Tf 
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they Mercury, by combioatma wkh about 

^ **c8 “ **^."** m»tter, becomes solid, and 
f* '»« *ts specific gravity «a,wed from i a.r toieas tfa» 
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Wloiir, lustre, opacity, „d ocadacting poawsl^^d?.^ 
mshed. Can ,t then be conceived, Mr DavTlsks Iw 
p substance wbmb for,,, wkh uleecury ^oVe^^;;*’" 
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whiifcT <b»t the prsportio. sfi™* 

wh|^ lo^ Its elastic form, vanes accorJloeaii|,„ 
employed contains more or lees meisture. Tli»i.i«» 
monia saUiratnd witi, water at 6f Fshrenkii, Ms 

ainm caused the disappearance of twelve salt Wo. 

bieal iDches of ammonia; hat in amnooiihfowlil 
moisture, hy exposarefor twodayetopoteelilkilUlB, 
ignited, the same quantity of potassium ecetsioidlb 
disappearance of j 6 cubical iucfaee; hot wWewwe 
the degrees of mokture of the gas, the qosiKitvir h. 
dregen generated a1seays.ppeareieqi»!for«|Mlp» 
metai ^ and aocoi’ding to Ihe Freoefc tkinisB, 
the ^roportkmsare Kated to have been tbesaffleiiwinlii 
rave iiesttited from the action of water Bpon poti'^ 
But in Mr Davy's expenments, the proportiflM wtn 
raUier lefw. In one, conducted with great care, ejgh 
grains of potass ram generated, by their aetkm uponw- 
twr, eight and a half cnbieal ioches of hvdrogeop!; 
and etght grains of potas^um from the same mass, h 
their operation upon ammonia, prodoced 8j cuhti! 
iochea of hydrogen gas. This diSmoce, althwgli is- 
considerable, Mr Davy fownd always to take place 
la Mr Davy's experiments on tbe aclim of pelasan 
on ammoma, be eiapteyed retorts of plate gia«. Be 
potassiitm was fastened upon ti'tys of plal«aerir«, 
which w«« iotroduced into the glaes ittorU fomisW 
with stop-cocks. The retorts were rshauste^ liy w lir- 
pump,' then hlled wkJi hydrogen, exhausted a secod 
time, and afrerwards frHed wrilh ammouia, (See 65. j.flj U 
find 6 .). ^ 

The ^Uotring are the properties of the wtoeed- 
teined from the action of ammonia on prtawnm. i.It 
■a crystallized, and presents irregular frceb,‘ffbteb«* 
extreme'ly dark, and in colonr and lustre net oiillketie 
green ox^nf iron j H is opaque when examined in Iw? 
masses, hut « semitTaRsparent in thin films, and appem 
of « bright brown cokrar hy transmitted liglrt* 
fusilde »t a lient a iitfle above that of boiling 
nwd if beated inudh higher, emits glerbobs of gM- 3 - 
it appears to he considerably heavier than water, writ 
SMiko rapidly in -ofl of sassafras, q. It is a non condoctK 
of electricity. 5. \^’hen it is meked in o^gw 
bfirns with great rrvidness, emitting bri^ 

Oxygen is absoitied, nitrogen is enritted, and potjsii, 
which from its great fusibility seems to contain wW, 

18 formed. 6 . When brought into contact with water, 
it oots upon it wkh much energy, prodocw hi^*” 
often ioflanmiation, and evolves ^roonii-^ 
thrown upon water, it disappears with a bis^g » 

»i»d gh>ba)«s from it often move in a state 
upon tbe surface of tbe water. It rapi^ . 
and deliquesces in air, but can be preserve 

naphtha, in which, however, it softens slowly,*" ^ 

- 1. ’ !s under 



and deliquesces in air, but can be P*^®*^s**-, 
naphtha, in which, however, it softens slowly,*" ^ 
partially to dissolve. When it is plunged on w ^ 
filling an iaverted jar, hy means of a ' 

instantly disappearu with effervescence, 
sorbable elastic fluid liberated is found to w J » 

it is found that the weight of 
than tl>at of (be potassium from which it i* ^ 

from this it is coududed, that part of the 
of its e^lements, enters into its com^sitiu"* . 

siibetance is decomposed by heat, nitrogen ft 

gases, with a portion of ammonia, 
appew*8, however, that the produ^k* « 
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IS in preportfoA to the moisture admitted, and when tlM 
moisture is considerable, the whole product is ammonia. 
When this substance is exposed to heat, a matter re- 
mains, which even by increasing the heat, is no farther 
changed. On this residuum water acts violently, and 
with effervescence, frond the evolution ot hydrogen gas. 
i^mmonia and potash are at the same time reproduced. 
Mr Davy's conclusion from these experiments is, that 
the substance formed by the action of ammonia on pot- 
assium is a compound of the latter with a small propor- 
tion of oxygen and nitrogen } and as it is found that 
the quantity of hydrogen given out during its formation 
is nearly equal to the hydrogen contained in the am- 
moma, it follows that neither hydrogen nor the am- 
monia itself can be supposed to enter into its composi- 
tion. 

In prosecuting this investigation, Mr Davy made va- 
rious experiments, and whether the substance was acted 
on by water, exposed to the action of oxygen, or decom- 
posed by heat, it was found, contrary to expectation, 
that the quantity of nitrogen evolved during its decom- 
position was much less than in proportion to the quan- 
tity of ammonia which had disappeared in its formation. 
In one experiment, in which the decomposition was ef- 
fected by beat, the gaseous prodoct Was examined, and 
was found to be partly potash, and partly potassium ; 
but It afforded no traces of ammonia, when acted on by 
water, which is a proof that it retained no nitrogen. In 
another experiment, ii cubic inches of ammonia, or 
a.05 grains, were decomposed by potassium. The pro- 
duct was a.6 cubic inches of nitrogen, equal to 1.06 
grain; 10 cubic inches of hydrogen, equal to .382 
grain ; and there was added to the p^assium a quantity 
of oxygen equal to .6 grain. These products taken to- 
gether amount to 2.04 grains, which is nearly equal to 
the quantity of ammonia employed ; bntthis quantity of 
ammonia, il the proportions of its elements be estimated, 
from its ^composition by electricity, would have yield- 
ed 5.5 cubic inches of nitrogen, equal to 1.6 grain, and 
only 14 enbre inches equal to .33 ; and allowing the se- 
paration of oxygen in this process in water, it cannot be 
estimated at more than .11 or .12; and hence, if the 
analysis of ammonia by electricity come near to acen- 
racy, there is in this process a considerable loss of nitro- 
gen, and the production of oxygen and hydrogen. 

How, says Mr Davy, can these extraonfinary re- 
sults be explained ? The decomposition and composition 
of nitrogen seem proved, and one of its elements appears 
to be oxygen ; but what is the other element ? Is the gat 
that appears to possess the properties of liydirogen a new 
species of inflammable aeriform substance ? Or has ni- 
trogen a metaflic basis, which alloys with the iron or 
platlna ? Or is water alike the ponderable matter of ni- 
trogen, hydrogen, and oxygen ? Or is nitrogen a com- 
pound of hydrogen, with a larger proportion of oxjrgen 
than exists in water? Of these important questions, Mr 
Davy adds, the two first seem the least likely to be an- 
swered in the affirmative, from the correspondence be- 
tween the weight of the animnnia decomposed, and the 
products, supposinjf them to be known substances. 

In concluding this subject, we ntnst observe, that it 
stilt remains in a consicIcrabTe degree of obscurity. It 
seems, however, to be ascertained, that the base of am- 
monia is of a metallic natarCj which must be derived^ 



either from the nitrogen or the hydrogen, or Anm both, 
or perhaps these sulMtanceB are only differeal forma of 
combination of the elementary base. Or if nitrdgen l>e 
supposed to be an oxide of hydrogen, then hydrogen In 
its gaseous form is either a metallic substance, or has • 
metallic base, which latter enters into combination with 
the mercury employed in the decomposition of ammo- 
nia. 

Decomposition of the Earths, 

From the results of the experiments on potash and 
soda, which Mr Davy obtained, he was led to enlertaia 
the strongest hofiea of being able to effect the decompo- 
sition both of the alkaline and common earths ; and ibe 
phenomena whieh took place in the first Imperfect triaia 
made upm these bodies countenanced the ideas, that 
bod obtained since the earliest periods of chemistry, of 
their being metaHie in their nature. 

The earths, like the fixed alkalies, are oon-eondue- 
tors of electricity ; fant the fixed alkalies become con- 
ductors by fusion ; the infusible nature of the earths,' 
however, rendered it impossible to operate upon them 
in this state : the strong affinity of tlieir bases for oxy- 
gen, made it unavailing, to act upon them in solution m 
water ; and the only methods that proved successful, 
were these of operating upon them by eleotricity in some 
of their combinations, or of combining them at the nm- 
roent of their decomposition by electricity in metallic 
alloys, so as to obtain evidences of tbrir nature and pro- 
perties. To render the experiments npon the earths 
satisfficlory, a more powerful battery will be required, 
than Mr Davy has a prospect of seeing very soon con- 
structed ; he therefore prefers the imputation of having 
published onfinithed labours, to that of having conceal- 
ed any new facts. 

Barytes, strontites, and lime, slightly moistened, were 
electrified by iron wires under naphtha, by llie same me- 
thods, and with the same powei*s, as those employed for 
the decomposition of the fixed alkalies. In these cases 
gas was copvously evolved, which was inflammable ; and 
tho earths, where In contact with the negative nietallio 
wires, became dark coloured, and exhibited small points, 
liaving a metallic lustre, which, when exposed to air, 
gradually became white : they became white likewise 
when ptmged under water ; and when examined in this 
experiment with a magnifier, a greenish powder seem- 
ed to separate from them, and small globules of gas were 
disengaged. 

In these experiments there wai great reason to believe 
that the earths bad been decomposed ; and that their 
bases had combined with the iron, so as to forns alloys 
decomi^able by the oxygen of the air or water ; but 
the mdistmetness of the efleot, and the complicated cir- 
cumstances required for producing it, were such as to 
compel Mr Darvy to form other plans of operation. 

Mr Davy bearing in mind the strong attraction of 
potassium for oxygen, was induced to try whether this 
body might not detach the oxygen from the earths, in 
the sa^ manner as charcoal decomposes tlic common 
metallic oxides. He heated potassinm in contact with dry 
pure lime, barytes, strontites, and magnesia, in tubes of 
plate-glass; but as he was obliged to use very small quan- 
tities, and as he could not raise the heat to ignition with- 
out fusing the glass, he obtained no good results in this 
5 H a niaqner. 
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manner. The potassium appeared to act upon the earths 
and on the glius, and dark brown substances were obtain- 
ed, which evolved gas from water; bnt no distinct metal- 
lie globules could be procured : from these, and other 
like circumstances, it seemed probable, that though pot- 
assium may partially deoxigenate the earths, yet its affi- 
nity for oxygen, at least at the temperature employed, 

IS not sufficient to effect their decomposition. Mr Davy, 

Mving made mixtures of dry potash in excess and dry 
• "*'*> 'troi'tites, and magnesia, brought them 

in 0 usion, and acted upon them in the galvanic circuit 

”n"1- *■ “tI’® employed for obtaining the 
metals of the alkalies. He expected that the potassium 
and the metals of the earths might be deoxigenated at 

In this wav'id‘"oi»r!ri;n''^H'°'"**'''r*'***' *” ignition was modified, yet still the amalgini mi olj 

stinct than u/ibe .^’ir * w®™ more di- procured in thin films, and globules sufficiestljrliip a 

fusibL than •>' 

they bad formed and’ •!>« instant after transmitting wires were of iron of the seme thicknsv 

mixture of Dotaah’a d burning produced a the iron acquired the temperature of ignition, ud in- 

was made to form the m!TalUc^ubsTa‘‘ul'Lt^a^^^^ “ff- V". 1®'^'"”“ 

but without muck success. To produce the result at 
all, required a charge by the action of nitric acid, which 
the state of t ie batteries would not often allow of; and 
Ik- ™®‘®‘ ^nerated only in very minute films, 
which could not be detached by fusion, and which were 

m" IV liy exposure to air. 

* 1 ... k •"'» researches upon potassium, 

that when a mixture of potash and the oxide of mercury, 
tin, or lead, was electrified in the galvanic circuit, the 
decom^sition was very rapid, and an amalgam, or an 
alloy of potassium, was obtaiued; the attraction between 
the common metals and potassium apparently accelera- 
ting the separation of the oxygen. ITie idea that 



tion, even when the process was carried n forint , 
hours. ^ “ 

These experiments were at first made when the bu- 
tenes were in bad order; but were afterfratds resoofi 
with a new and much more powerful apparatus, con- 
structed in the laboratory of the Royal Institution, aoi 
consisting of five hundred pairs of doable plates of sir 
inches square. 

When Mr Davy attempted to obtain amalgamivitb 
this apparatus, the transmitting wires being of platiu, 
of about ^ of an inch diameter, the heat generated 
was 80 great as to bum both, the mercur|r and basit of 
the amalgam at the moment of its formation; and nbeo, 
by extending the surface of the cooductora, tbis powe 
of Ignition was modified, yet still the amalgira waaoolr 

Cl _i-L._i 



Dined with the bases ol the earths in preference to Ux 
mercury; and metallic alloys of a dark gray colonr vat 
obtained, which acted on water with Uie evolution of 
hydrogen, and were converted into oxide of iron and 
alkaline earths. 

While Mr Davy was engaged in these experimeoK, 
he received a letter from Professor Berzelius of Stock- 
holm, who stated that in conjunction with Dr Poutio, 
he had succeeded in decomposing barytes and Hoe, by 
negatively electrifying mercury in contact withtbem, 
and that in this way he had obtained amalgams of tlie 
metals of these earths. 

Mr Davy immediately repeated these operationsxiti 

. _c Kt the 



BUiaieiy repcaicu 

perfect success; a globule of mercury, electrified by the 

ulmllav. iuc loea coac a power of the battery of coo, weakly charged, was Mde 

tlie alkali'n ^ fu decomposition of to act upon a surface of slightly moistened barytes, filed 

these *“^!k '"^“.®®‘' ‘® eloctrify mixtures of upon a plate of platina. The mercury grsJiull;b«a« 

more .‘^®®® were far with a white film of barytes, and when the asalgu 

•Xidenf slrr ®f barytes, and one-third of mercury remained free, and a solutinn «f l«iyl«"> 

;™nl- formed. 

contacr »nd“" ®.®'"®®®®''®.® ‘®ok piece at both points of The result with lime, as these gentleisen had nM 
tlm whiC..! f"“ .' ®/ “ »"'«‘«"ce, possessing was precisely analogous. Strontites and msgsem s« 

When the ■ ® ■*' **’® oegative point, decomposed ill the same manner. 1 1 . 

*° ‘b'e eubetance adhered. From strootites the expected result soon took pla«- 

tion MS 7- ° "®‘*' » little alum in solu- but from magnesia, in the first trials, no smalgsm erf 
Ind Xl el *bich proved to be hydrogen; be procured. By continuing the proceas, koew-® 

barvtes dea«nt’.l "'f® .<®“" ^ be sulphate of . longer time, and keeping the earth contimially 
A mlxifr f*k “’® "‘■•®- >“t » combination of the basis with 

the s7me7 ®^,.*’“''y‘®® red oxide of mercury, in tained, which slowly produced magnesia byahrf*! 

ner electrified in the same man- oxygei from the air, or by the action of water, 

native wir irr "f/® 7 *”“'8!"" “^bered to the ne- Mr Davy found that all these amalgams migM ^ 
WoducTd b;.7.e!^k®’‘^®" contained a substance, that preserved for a considerable period under naphlb^ 
f ^ ®*r®.“.''® ‘® ‘'’® ’'i‘l> ‘I*e «b- leneih nf time, however, thev became coveieJ ‘ 

norption of oxygen; and which occasioned the evolution 
oi hydrogen from water, leaving pure mercury, and 
producing a solution of barytes. 

Mixtures of lime, strontites, magnesia, and red oxide 

.'.'“.r; ~a» 



_ rcservea lor a con»iuci»uic * . -a g 

length of time, however, they became 
white crust under this fluid. In ® 
barytes was most rapidly decomposed; tha o 
and that of lime next in order: but 

amXrm^Cm ‘rh-’ h te* Tr S®’® "hln^J 

rated bv the action of * * ®^^***"® earths were regeiie- little sulphuric acid was added to the jolo* 

na; bu?.t qTamUiesTf '7. ’7“* '“‘® P*’®"®"'®' ‘h® ®™'“‘i®“ of hydrogen, «od theprodnot..orf^ 

wsrxswea mcUllic substanccs obtained tion of magnesia, were exceedingly rap>^» *" 

cury soon remained free. , -ggoea* 

Mr Davy believed, that one rei^n J 
was less easy to metallize, than the other a 



wun iiKe pbenome-* 
, but the quantities of meUllic substances obtained 
w^e exceedingly minute ; they appeared as mere super- 
ficial formations surrounding the ^eint of the wire ^or 
did they increase after the first few minute, of.le^riz" 
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war owing to Its insolubility in water, which would pre- 
vent it from being presented in the nascent state, de- 
tached from its solution at the negative surface. 

He then made the experiment, using moistened sul- 
phate of magnesia instead of the pore earth •, and the 
amalgam was much sooner obtained. Here the magne- 
sia was attracted from the sulphuric acid, and probably 
deoxigenated and combined with the quicksilver at the 
same instant. 

Tbe amalgams of the other bases of the alkaline 
earths could be obtained in the same manner from their 
saline compounds muriate and sulphate of lime, the 
muriate of strontites and barytes, and nitrate of barytes, 
were decomposed by tbe same means as the other earths. 
The earths, separated at the deoxigenating surface; 
these seemed instantly to undergo decomposition, and, 
seized upon by tbe mercury, were in some measure de- 
fended from the action of air, and from the contact of 
water, and preserved by their strong attraction for this 
metal. 

In attempting to procure the metals of the alkaline 
earths, the latter were slightly moistened, and mixed 
with one-third of red oxide of mercury ; the mixture 
was placed on a plate of platina ; a cavity was made 
in tbe upper part of it to receive a globule of mercury, 
of from 50 to 60 grains in weight ; the whole was co- 
vered by a film of naphtha, and the plate was made 
positive, and tbe mercury negative, by a proper com- 
munication with the battery of five hundred. 

The amalgams obtained in this way were distilled in 
tubes of plate-glass, or in some cases in tubes of com- 
mon glass. These tubes were bent in tbe middle, and 
the extremities were enlarged and rendered globular by 
blowing, so as to serve the purposes of a retort and re- 
ceiver. The tube, after the amalgam bad been intro- 
duced, was filled with naphtha, which was afterwards 
expelled, by boiling, through a small orifice in the end 
corresponding to the receiver, which was hermetically 
sealed when the tube contained nothing but tbe vapour 
of naphtha, and the amalgam. It was found immedi- 
ately that the mercury rose pure by distillation from the 
amalgam, and it was very easy to separate a part of it ; 
but to produce a complete decomposition was very diffi- 
cult, as nearly a red heat was required for tbe purpose, 
and as at a red heat the bases of tbe earths instantly 
acted upon tbe glass, and became oxigenated. When 
the tube was large in proportion to tbe quantity of amal- 
gam used, the vapour of the naphtha furnished oxygen 
sufficient to destroy part of the bases : and when a small 
tube was employed, it was difficult to heat the part used 
as a retort sufficient to drive off fhe whole of the mer- 
cury from the bases, without raising too highly the tem- 
perature of the part serving for the receiver, so as to 
burst the tube. 

In consequence of these difficulties, in a multitude of 
trials, only a very few successful results were obtained ; 
and in no case could our author be absolutely certain, 
that there was not a minute portion of mercury still in 
combination with tbe metals of tbe earths. 

In the best result obtained from the distillation of tbe 
amalgam of barytes, tbe residuum appeared as a white 
metal, of the colour of silver. It was fixed at all com- 
mon temperatures, but became fluid at a beat below 
redness, and did not rise in vapour when heated to 
redness, in a tube of plate-glass, but acted violently up- 



on file glass, producing a black mass, which seemed to 
contain barytes, and a fixed alkaline basis, in the first 
degree of oxigenation. When exposed to air, it rapidly 
tarnished, and fell into a white powder, which was 
barytes. When this process was conducted in a small 
portion of air, the oxygen was absorbed and the nitro- 
gen remained unaltered; when a portion of it was intro- 
duced into water, it acted upon it with great violence 
and sunk to the bottom, producing in it barytes ; and 
hydrogen was generated. From tbe minuteness of the 
quantities obtained, neither its physical nor chemical 
qualities could be examined correctly. It sunk rapidly 
in water, and even in sulphuric acid, though surround- 
ed by globules of hydrogen, equal to two or three times 
its volume ; from which it seems probable, that it can- 
not be less than four or five times as heavy as water. 
It flattened by pressure, but required a considerable 
force to produce this effect. 

The metals from strontites sunk in sulphuric acid, 
and exhibited tbe same characters as that from barytes, 
except in producing strontites by oxidation. 

The metal from lime, Mr Davy has never been able 
to examine, either when exposed to air, or when under 
naphtha. In the case iu'^ which he was able to distil the 
quicksilver from it to the greatest extent, the tube un- 
fortunately broke, while warm, and at tbe moment that 
the air entered, the metal, which had the colour and 
lustre of silver, instantly took fire, and burned with an 
intense white light into quicklime. 

Tbe metal from magnesia seemed to act upon the 
glass, even before the whole of the quicksilver was di- 
stilled from it. In an experiment in which the process 
was stopped before the mercury was entirely driven off, 
it appeared as a solid ; having tbe same whiteness and 
lustre as the metals of tbe other earths. It sunk ra- 
pidly in water, though surrounded by globules of gas. 
producing magnesia, and quickly changed in air, be- 
coming covered with a white crust, and falling into a 
fine powder, which proved to be magnesia. 

In several cases in which amalgams of the metaU 
were obtained, containing only a small quantity of mer- 
cury, they were exposed to air on a delicate balance, 
and it was always found, that, during tbe conversion of 
metal into earth, there was a considerable increase of 
weight. 

Mr Davy endeavoured to ascertain the proportions of 
oxygen and basis in barytes and strontites, by heating a- 
malgams of them in tubes filled with oxygen, but with- 
out success. He satisfied himself, however, that when 
the metals of the earths were burned in a small quantity 
of air, they absorbed oxygen, gained weight in tbe pro- 
cess, and were in the highly caustic or unslaked state ; 
for they produced strong beat by the contact of water, 
and did not effervesce during their solution in acids. 

The evidence for the composition of the alkaline 
earths is then of the same kind as that for the composi- 
tion of the common metallic oxides ; and the principleSv 
of their decomposition are precisely similar, the inflam- 
mable matters in all cases separating at tbe negative 
surface in the galvanic circuit and the oxygen at the 
positive surface. 

Mr Davy has denominated the metals obtained from 
tbe alkaline earths, bariumy strontiumy calcmmy and 
magnium. 

In attempting tbe decomposition of the other earths, 

Mr 
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'Zmc* Mr JOnvy was less fortonale in obtaining distinct le- 

» suits ; and he observes that the meihods which have 

usually prov«l successful, as well as some others, failed. 
W lien alumina was subjected to the action of electricity, 
it was in a state of fiision with potash. In this process 
metallrc globules were produced, but they consisted chief- 
ly of the base of the alkali. Kome appearances, however, 
shewed, that the alumina itself was decomposed ; for when 
soda was employed, the metallic product obtained was 
less fusible than sodium itself, and when it was acted on 
by water, it produced soda and a white powder. When 
potash was fused with tlie alumina, and subjected to gal* 
vanic action, the metallic product decomposed water 
with great rapidity, and the solution obtained deposited 
alumina by the action of an acid. When potassium in 
tire state of amalgam, witb one>third of mercury, in con- 
tact with alumina, was negatively electrified nnder naph- 
tha, and after the process had been continued for some 
time, the amalgam was added to water, a decomposition 
took place, and a solution was obtained, which produ- 
ced a cloudiness on the addition of an acid^ but all these 
results are to be considered as very imperfect evidence 
of the decomposition of alumina. 

Mr Davy was still less successful in attempting the 
decomposition of silica, partly from its in^ubility, 
and partly from its being scarcely, if at all, affected with 
electricity, when diffu^ in water, and placed in the 
galvanic circuft 5 but by following the same processes as 
in his experiments on alumina, some indications of de- 
composition ap|ieared. When silica was fused with six 
parts of potash, and was placed in fusion in the galvanic 
circuit, metalKc matter was obtained, from wbidi, by 
exposure to the air, or by dropping it into water, a mi- 
Jittte quantity of silica was repro^ccd. When potassium, 
amalgamated with one-third of mercury, and in contact 
with silica, was uegatiTcly electrized, be obtained a si- 
milar result ; but in none of the experiments could the 
product obtaiued be considered as Hie pore base of the 
earth. 

Tlie earths of zrreonia and glucina were also sul^ccted 
to the acthm of gahanrsm, b)* processes similar to those 
which have now been described, and in both there were 
some indications of decomposition ; but the results were 
•not so perfect as to lead to any certain conclusion respect- 
ing their nature. 

IXecomposittwi of Snlpkur and P/to^/iot'us* 

Siifphar, — Sulphur, which liad formerly been consi- 
dered as a simple substance, appears, from the expen- 
ments of some of the French cfieorists, and particularly 
those of Bisrtbollet junior, to lie a compound of sulphur 
and hydrogen. The hitter chemist, in bis cxpei-rments 
■to investigate the nature of this substance, ctuai^ sulphur 
to pass through a coated glass tube, ivhich was heat^ to 
whiteness ^ some indications of sulphaiatcd hydrogen 
were obtained. He then formed metallic sulphurets, as 
of rron» copper, and meiTui-y, and in these processes, 
whidi were peifbnned in an earthen retort witli ^at 
care, sulphurated hydrogen gas was also obtained. Wa- 
ter in tlie state of vapour being passed over sidphur in 
fusion, caused the evolution of suipliuraterl hyditigcn j 
the ivater was not decomposed, for no trare of acid could 
4 >e observ'ed. It seemed only to haw effected' the dis- 
engagement of hydrogen from the sulphur. 

Mr Davy, in the tsourse ofhisexperhiwntB in galvan- 

i 



ism, subjected solpliur to the action of that power. TV ^ 1 
sulphur which he employed was sublimed in a retart, 
filled with azotic gas, and it uas kept hot till thecae 
mencement of tlie experiment. Thereawooftbispre. 
liminary process was, to avoid aoj uncertainty wliich 
might arise from water absorbed by the sulphur. TV 
sulphur introduced info a curved tube, fig. 7. which wirij.;. | 
furnished with wires of platina A and B,tbeopperffiie 
A being hermetically sealed into tlie end ofthetal)f,vif 
then placed in the galvanic circoit of a battery of 300 
pairs of plates of six inches, in a state of great actinty. 

A very intense action followed, accompanied by gnat 
heat and a brilliant light. The snipbor soon entered ista 
ebullition, and gave out a great quantity of elastic Biidi 
a good deal of which was permanent. The wlphar it- 
self assumed a deep red brown colair. The gasohiiii' 
ed Was sulphurated hydrogen. In another etperiBert 
made on 200 grains of snlpbur, the amount of salphtf* 
ated bydrogttU obtained was equal to inore than k 
times the volume of the sulphur. A considerable acts* 
was observed to have taken place on the wires of pliti* 
na ; and the sulplmr, at its point of conUct with^ 
wires, reddened moist litmns paper. 'Wbens^nrw 
potassium are heated together, a very imwerfiila^ 
takes place. Snfpborated hydrogen is disengaged wdl 
very intense heat and light. From thae 
the condnsion seems fair and obvious, drti h ywsgu 
exists in snlpbur, for a sohstance, as Mr obsen^ 
which can be produced from ft in such awinfl^j 
not fo be considered merely as an accidenW 
But as it is admitted that sidplmrated hydrogen 
tains oxygen, Mr Davy coirtends that oxygen » tote 
regarded an one of the constituents of . 

opinion he w supported by experiment. 
assium in sulphurated hydrogen gw, 
bad been as much as possible abatracted, I7 
lime. The potassium took fire, and bom jj 
liant flame. When four grams of potswioro ^ 
in 20 cobic inches of gas, the quantity ® 
only about 2^ cubic inches j 
gas were totally changed. A small P? 

%vas absorbed by water, and 

gen, hoMii.g in *ol^ a m^m^ ^ 

Some snlphur was observed m ^^.Vsinffces** 

and a solid matter was formed, ^ urtcrndlf 
of a red colour, Kke sulpha^ of po***^ Utsabiecfol 
dark gmy^ like swlphurct ^yuifatri 

this aubslance to the action of Jv,* less 

hydrogen gas was obtained, l«rt ^X^^asBiambfen 
than wonW have been given out, hw 
in combination witb pure cou^ \ • •p)fii,sttl- 

this Mr Davy cobcIikIw, that t^e rfLjtwiog 
phurated hydrogen which i» capwbl« pPoiRring 

iially the inflammability of by- 

upon k an tbe effects of oxygen. 
drogen h obtained by of sotpbw'” 

gen gas, Mr Davy introduced four 
a glass retort, cfuitaiiring abort ,^sed the 

drogen, and by means of a ^ ^ plice 1“ 

nearlv to redness. No perev pf»h 
tlie volume of the gas afoer the proc^- 
sulphur was unchanged by 

cubical iwebes of an efoslic flbid, _.e,tieg ^ 
reddening litmus, and j 

pburated hydrogen gas, were forme g„|pburatf* 
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salpimrated hy<]rog«n to bo eodptitnted I17 tulpbur <!m- 
» solved in its unchanged state in hydrogen, and admit 
the existence of oxygen in this gu, its existence must 
likewise he allowed in sulphur. From these experiments 
Mr Davy think* it not unreesofiable to assume, that s«d- 
piiur in tte common state ie a compound of small quan< 
titles of oxygen and hydrogen, with a l*rge quantity ef 
a base, which produces the ac^s of svlpliur in combus- 
tion j and as this basis, it is added, possesses strong at- 
tractions fer other bodies, it will pnUiably be xery diffi- 
cult to obtain it in its nncomhined state. 

Sulphur combines readily with potassium, when 
brought into contact in tubes filled with the vapour of 
naphtha \ heat and light arc rapidly evolved during the 
cofubinalion, and a gray substance like artificial sulphu- 
reC of iron, is produced. The snlpliurated hydrogen in 
small quantity is formed at the moment of eombinatioo, 
the hydrogen, of which, it is supposed, is derived from 
the sulphur. The sulplmrst of potassium readily in- 
flames, and wlien exposed to the air, it is gradually oxi- 
dated, and converted into sulphate of potash. 

Sulphur also enters into combination with sodium, 
accompanied also with the evolution of heat and light. 
An explosion sometimes take place, which is owing to 
the vclatilixation of a portion of sulphur, and the dis- 
cugagemeut of sulpliurated hydrogen gat. The sul- 
phurs t of sodium ie of a deep gray colour. 

P/iOspAorus,—~-M.r Davy subjected phosphorus to simi- 
lar experiments, and he found that the same analogies 
are. ap^tcable te this combustible. Common electrical 
spaHce transmitted through pfaosphorns produces no evo- 
lution of permanent gat ; but when acted upon by the 
same galvanic battery, and in the same circutuotances as 
the sulphur, a considerable evolution of gas was eflected, 
and the phosphorus became ef a deep red brown oolour. 
The gas was pimsphorated hydrogen ; and in an expe- 
rimeru continued for some hours, the quantity evolved 
was four times the volume of the phosphorus. The light 
by the galvanic opark was at first abriUiantyallow,4^ 
afterwaids orange. 

Three grains of potassium were heated in 16 cubical 
inches of phosphorated hyd«x>gen. As the fiision was ef- 
fected, the retort was filled wkh white fumes, and a 
xeddieb Kubstanoe was deposited upon the upper part and 
•ides ; the Heat wao applied fer some minutes, but no in- 
flammation took piaoe. When tbe retort oooled, the 
absorption was less titan a cubical iaeli, the potassium 
externally was ef a deep brown, and internally of a lead 
colour. The residua] gas aeemed to contain in solution 
a little phosphorus, but k bad not the property of spon- 
taneous iniammation. While the phospburet was acted 
upon over mercury by a adution of muriatic acid, ft gave 
out only 1 J cubical inch of phosphorated hydrogen. 

One grain of potassium, and one of pbospliorus, were 
fused together. In combining, a veiy viral ligl»t and 
intense ignition were produced ; rV * cobical inch of 
phosphorated Hydbro^ was evolved, and tlie pbosphuret, 
with diluted muriatic acid over mercury, gave out rV^f 
a cobical inch of phosphorated hydrogen. In another 
experiment with one grain of potassium, and three of 
phosphorus, nearly one-lburUi of a cubical indi ot phos- 
phorated hydrogen svas obtained; but the compound 
yielded by muriatic acid, only of .a cubical indi. 

From these experiments it concluded, that phos- 
p^Foted hydiwgen contains amionte pvoportion of joxy- ■ 
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gen, and consequently that the Mme eierineBteiiteft into 
the composition of phosphorus. The deficiency of pkos- ^ 
phorated hydrogen in the last experiment can only be 
rsfiecred to tlie supply of oxygen to tbe potaesium from 
the phospborns ; om the quantity of phosphorated hy- 
drogen produced in the experiment with equal parts of 
potassium and phosphorus, is much less than could be 
expected, if tbe potassium and phosphorus consisted 
merely of pure combustible mattey. 

Mr Davy also instituted a set of interesting experi- 
ments on the states of tbe carbonaceous principle in 
plumbago, charcoal, and the diamond, and the results of 
these are detailed in the same memoir ; but Ibr an ac- 
count of them we must refer to tbe paper itself. 

Decomposition of Moracic, Fluoric^ and Muriatic acids* 

The properties of boracic, fluoric, and muriatic acids, 
many of which are quite analogous to those of other 
acids whose elements have been discovered, have led 
chemists to conclude that oxygen is also the acidifying 
principie in the former ; but tbe separate existence or 
nature of tbe base of these three acids was, till tbe late 
researdies of galvanism were instituted, utterly un- 
known. The investigation of the nature of these sub- 
stances has been prosecuted by Mr Da^, and some of 
the Ficnch chemists j and of their experinaehts we shall 
now give a very short account. 

Boracic acid,-— When buiacic acid was moistened 
with water, and exposed between two surfaces of pla- 
tina, and then subjected to the battery of 500 plates, . 
an olive brown matter formed on the negative surface, 
and, increasing in thickness, appeared at last almost 
black. This substance was permanent in water, but it 
dissolved and effervesced in warm nitrons acid. Heated 
to redness on tlie pktina, it burned slowly, and gave off 
white fumes, wbidi reddened moistened litmus paper. 

A black mass remained, which through a magnifier ap- 
peared vitreous, and seemed to contain a fixed acid. 
The inference drawn from this experiment is, that the 
acid was decomposed, and again by tbe latter process 
reproduced. 

When equal weights of potassium and boracic acid 
•were heated together in a green glass tube, which had 
bean exhausted, after being twice filled with hydrogen 
gas, an intense igivition, with vivid inflammation, where 
the potassium was in contact witli tbe boracic acid, took 
place, even before tbe temper.iture approached near to a 
red heat. When the acid had been heated to whiteness, 
before b«og introduced into the tube, and powdered and 
used while yet warm, tlic quantity of gas which was hy- 
drogen, given out in the operation, did not exceed 
twice the volume of the acid. In this mode of con- 
ducting the experiment, 12 or 14 grains of each of the 
two substances only could be employed, on account of 
the intense heat and consequent fusion of tbe gloss tube 
with larger proportions. Mr Davy fo«md in several 
experiments, in which he employed equal parts of acid 
and potaRsium, that a great proportion of the former - 
remained undecoinposed, and Ik? asceptained that twenty 
grains of polassinm had their ioflaromabijity destroyed 
by eight grains of boracic acid. 

fo collect the substances formed in the process, me- 
tallic tubes with stop-cocks, and exhausted, after beio|| 
•fiHcd with hydrogen, were employed. With tubes of 
brnsa 4M- copper, a dull red heat only, but with iron . 

tubes,:, 
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sUnce obtained fron. the iron tube was in some 
a^dark olive colour, and in others almost black. ^iHid^ 

ervesce^witfa warm water, but was rapidly acted Hap ' ' l •' — — «uo gM,iu. 

X”of^ '»■ . obtained consisud o/subb^ tlkSTlaT’^ I ®?i: «" 

rate of potash, and potash. ^ J *»e found tbt «b 

The following are the properties of the suhi>t«nAA procured in contact with glass, k intro- 

tamed m the decomposition of boracic acid means of filled K*/ exhausted after ^ 

processes conducted in brass tubes which afrlpH A hjdrogen gas, white fumes appear from tie 

larcrA«f ^ m * V . ^“ 008 » ^u»clj allorded It m action of th« i . 



IW-xc flciV/.^According to the experimcDtsofMr 
Bavy, potassium, when heated in fluoric acid m m. 



. -- -S'-* 6-0, nimo luiucs appear iromine 

■action of the potassium, which loses its splendonr.iiiii 
becomes coloured with a gray crust. The fumes w 
more copious when the bottom of the retort] is ; gently 
heated. The volume of the gas examined at tils tiiw 
appears to be a little increase^ with the addition of ij- 
•drogen 5 and when the temperature is raised nearly to 
the point of sublimation of the potassium, the metal rise 
through the crusty becomes fiistof a copper colour, ml 
then inflames anH Kuma wieK o KmlKant m.) k( 



— 01 Doracic acid bv means nf 

passes conducted in brass tubes, which afforded it in 
J«^st proportion. To this substance Mr K bi^ 
pven the name of bm-Mtum, whicb, as it is produLdin 
the manner now described, is in the form ofa pnlrera. 
lent of the darkest shades of olive •, it is^onaoue 
very friable; the powder does not scratch glass Md is’ 

1* g’veroff^moLt^uV*'* Dried at ioo» o’r i2o% 

and when l>eated'i“n'the atmM^Cef »f » “pW “'•ur, ^ 

peratnre below the boiling point of olivp nil ‘ .V*™* tben ingames and bums with a brilliant redligbl. M 
red light, and sparks like.charcoal Wl.’ *™’ i‘°j j *®'' *bis combustion, the fluoric acid is eitler nlollys 
from air, and subjected to a wh^^ I. i -® ‘'“‘"r'*'’ ““^'"8 “ ^ 1 “"*? «f 

tube, exhausted after beinir fill»/I ™’tl “ P^**'"* f<nm is great or small ; and a onssofacbocolaledw 
mains uncbangect, excentino* in Ka * * ^ ^ found in the bottom of the retort} the sides aod th 

er, and acquiring a Srfn-.il ‘“P « P"'ly‘‘« 

Boracium introduced into i* t-A# r partly of a yellow colour. Wheu thcreiidud 

gas, and heated by a spirit lamn ff oxygen gas is washed with water, mixed with oxygen gas, ami 

tillations like those of the mmK vivid scin- exposed to the action of an electrical spark, it detonates, 

sn\r:l;“a"" ^d.fforda.dimioo.ioo ia the sameWubrd^ 

coated with a^^itreous siihstfnAA^*^^* ^ t j?®®®®*® Tn one experiment with 19 cubical inches of floork 

be the same acid. When this 1 ®” grains and a half of potassium, 14 cu- 

residuum requires a irreater henf hical inches of the gas disappeared, and about Ivoind 

and converted into boracic acid a quarter of hydrogen gas were produced. Tbeps 

brought into contact wiiK ” horacium is bad not been artificially dried } little sublimate was pro- 

common temperatures it imi« ^*l*^*f duced, but the whole of the bottom of the retort ms 

burns wiili n k»ii: . * ■ .. .. ® ** ® J takes Are, and covered with a hmwn r.msi. When this mss. vai 111' 



concentrated nWc acintre Xred fl'b 

lution^o^lac^tnf ®®“ ®»*®® matter. It also burnt with dilhcuity in u«i^« 

boracium disappeared wiib Jff “®ated, when the oxygen gas, but it absorbed a portion that required 
Jution of nitrou^Ss anT^^^^^ ” A a red boat. The light emitted resembled that 

The action of boracium on «nl i * boracnc acid, from the combustion of liver of sulphur. Cbocolat^c^ 

was not remarkable It rnmtf* acids loured particles were fouud floating b the water, act 

Kab k-sdi. L. 7 . ®* M ®ombined with the fixed alka- nn Kv a nAwfa/xn nf tliA mooo anil nhpll thc Solld mattOT 



was not remarkable It Ann,!? j ® *‘®*‘*® particles were found floating in me waicr, -v 

lies, both by lWo^\„daolr on by aVtion of the mass, mid when the »li «*"« 

pale olive-coloured coronounds formed was separated by the filter, the fluid was found to con* 

were precipitated of a lEirk colour*' Wh*”"?** potash and potash. Be sohd reti «»» 

&?f 

circumstances ’was^^rtni*?** J‘**’P**“P'™r“> *i the same 
ohade of pale green. ^ “ ®*"””““l««ted a 



itasn ana pocaso. *uc cuu- — - 
was heated in a small glass retort filled wits wyS'® 
gas 5 it burnt before reaching a red beat, and bec^ 
white. . Os^gen was absorbed, and acid ni> 
produced. The remainder bad the properties 0 
substance formed from fluoric acid gas, holding « 

from any other known species of ***®^**®®^ “ The decomposition of the fluoric acid, ^ 

^ the same as that obtained from k ^ observes, by potassium, seems analogous to tba 

tricity. According to ^ acids of sulphur and phosphorus. In neither of ^ 

hy Mr Davy, boradc acid L n ®*Per.ments made cases are the mire bases, or even the bases in 

boracium aJd .b^tVs ‘.Vo’ Tn'’- anV^ 

.flark residual substance to b/il ’ ®.“PP»S'“g the 

4-7 of boracium, and i cc nf “ ®®““»ts of 

For an account of ,1.:" W" 



from anv n.^‘“l„'’Z®“'‘!“f i» diffeniBt 



suipuur anu poospuufus. . 

cases are the pure bases, or even the bases in t eir 
TOon form, evolved } but new compounds [^*“’.1^,5. 
one case, sulphurets and sulphites, and in theotnc p 
phurets and phosphites of potash, are i 

In another experiment Mr Davy attempte 

... A / . which was perfectly 



T? ’ Ot OXVO-An r**”*''"'— « !*•*« 

1 or an account of the experim/i^ t another e_, 

Thenard, in investigatinw the ayDossacand composition of fluoric acid gas, wu.vm • - ',00 ns. 

S»t<ng the ^nature of boracic acid, dry, and free from siliceous earth, by !»«■"« »«>PJ 
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of dry boracic acid, and 200 grains of fluor spar. The 
mixture was introduced into the bottom of an iron tube, 
having a stop-cock and tube of safety attached. The 
tube was inserted horizontally in a forge, and 20 grains 
of potassium in an iron tray were placed in that part of 
it where the beat was only of a dull red. The bottom 
of the tube was raised to a white beat, and the acid, as 
it was generated, was acted upon by the heated potas- 
sium. The result obtained was a substance in some parts 
black, and in others of a dark brown colour. It did 
not effervesce with water, and when lixiviated, afforded 



that in the oxidation of the phosphorus, the whole of 
the moisture would be absorbed } but the examination 
of the result showed, that no muriatic acid gas had 
been evolved during the process, so that the muriatic 
acid which had disappeared, must exist, either in the 
white sublimate which had collected in the top of the 
retort, or in a limpid fluid which bad formed in its 
neck. When the sublimate was exposed to the air, it 
emitted fumes of muriatic acid, and when brought into 
contact with water, muriatic acid gas was evolved, and 
phosphoric and muriatic acids remained in. solution in 
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a dark brown combustible ma.ss which did not conduct 
electricity, and, when burnt iu oxygen gas, afforded bo- 
racic and fluoric acids. This substance did not inflame 
spontaneously in oxymuriatic acid gas ; but it effervesced 
violently, and dissolved in nitric acid. Mr Davy thinks 
that this substance is a compound of the olive-coloured 
oxide of boracium, and an oxide of the base of fluoric 
acid ; but he bad- not examined its properties particuf 
larly. 

Muriatic acid. — Many conjectures have been offered 
with regard to the nature and constitution of muriatic 
acid, and many attempts have been made to effect its 
decomposition. Mr Davy has extended his researches 
to this substance, and has prosecuted the investigation 
with his usual ardour. It is still, however, to be re- 
gretted, that bis success has not been commensurate 
with his ingenuity and industry. Some have supposed, 
that the base of muriatic acid is hydrogen, while others 
contend that the base is a compouud of hydrogen and 



nitrogen. 

The result of Mr Davy’s first experiments in this in- 
quiry showed, that the water alone in combination 
with the muriatic acid is decomposed, and that this 
elastic fluid contains a larger proportion of water than 
is usually suspected \ and from various experiments he 
concludes, that muriatic acid gas, in Its common state, 
is combined with at least one-third of its weight of wa- 
ter. In the prosecution of his researches, therefore, his 
object was to obtain the muriatic acid free from water. 
With this view he heated dry muriate of lime, mixed 
both with phosphoric acid, and dry boracic acid, in 
tubes of porcelain and of iron, and employed the blast 
of an excellent forge ; but by none of these methods 
was any gas obtained, till a little moisture was added 
to the mixture, and then muriatic acid was ^iven out 
in such quantity as almost to produce explosions. In 
distilling the liquor of Libavius, or the fuming muriate 
of tin, which contains- dry muslatic acid, with sulphur 
and with phosphorus, no separation of the acid took 
place j but with the addition of water, muriatic acid gas 
was evolved with great heat and violence. By distil- 
ling mixtures of corrosive sublimate and sulphur, and of 
aalomel and sulpliur in their common states, muriatic 
acid gas was evolved \ but when these substances were 
dried by a gentle heat, the quantity of gas obtained 
was greatly diminished. Mr Davy, and.also the French 
chemists, endeavoured to procure dry muriatic acid by 
the distillation of a mixture of calomel and phospho- 
rus. The result obtained is considered as a compound 
of muriatic acid, phosphorus, and oxygen. In Mr 
Davy’s experiments, the product was more copious when 
oorro.sive sublimate was employed. With the same view 
of procuring dry muriatic acid gas, be exposed pbospbo- 
ros to the action of oxymuriatic acid gas,, in the hope 
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the water. Mr Davy regards this white sublimate as a 
combination of phosphoric and muriatic acids in their 
dry states. The limpid fluid was of a pale greenish 
yellow colour ; it rapidly disappeared on exposure to 
the air, emitting dense white fumes, which had a strong 
smell, difl^ring a little from that of muriatic acid. Mr 
Davy thinks that this is a compound of phosphoric and 
muriatic acids, both free from water. 

Mr Davy made other experiments, for the purpose of 
procuring muriatic acid in its uncombined state, but 
.with no better success. He then tried the effects of po- 
tassium introduced into the fluid generated by the no- 
tion of phosphorus on corrosive sublimate^ but such was 
the violent action of the substances operated upon, that 
the apparatus was generally destroyed, and he was thua 
precluded from examining the results. But for a partir 
cular detail of the experiments, we must refer to the 
memoir itself ^ and for the extended account of Mr 
Davy’s investigations on this curious and interesting 
subject, of which we have given as comprehensive a 
view as our limits would permit, see Chemistry, 
Supplement. 

ZINNIA, a genus of plants of the class syngenena^ 
and in tlie natural system arranged under the 49tlv or- 
der, Cnmpositce . See Botany Index. 

ZINZENDORFF, Nicholas Lewis, Count, was 
the noted founder of the German religious sect called 
Moravians or Hermhuters^ or, as they pretend, the re- 
storer of that society. From bis own narrative, it ap- 
pears, that when he came of age in 1721, his thoughts 
were wholly bent on gathering together a little society 
of believers, among whom he might live, and who should 
entirely employ themselves in exercises of devotloB 
under him. He accordingly purchased an estate at Ber- 
tholsdorffin Upper Lusatia, where, being joined by some 
followers, he gave the curacy of the village to a person 
of his own complexion \ and Bertbolsdoi-ff soon became 
talked of for a new mode of piety. One Christian Db- 
vid, a carpenter, brought a few proselytes from Mor 
ravia : they began a new town about half a league from 
the village, where Count Zinzendorff fixed his residence 
among them, and whither great numbers of Moravians 
flocked and established themselves under his protection: 
so that in 1732 their number amounted to 600. An* 
adjacent hUl, called the Huihberg^ gave occasion to these 
colonists to call their new settlement Hath des Herm^ 
and afterwards Het'mhuth; which may be interpreted 
“ The guard or protection of the Lord and from this 
the whole sect have taken tlieir name.. The count 
spared neitlier pains nor art to propagate his opinions j 
he went himself all over Europe, and at least twice to 
America ; and sent missionaries throughout the world 
Count Zinzendorff died in 1.760. Those who wish to 
know more of the Moravian tenets may consult Rimius’s 
5 1 accouBh 
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See United skaphat\ having Mount Olivet lying beyond It ; tU 

to the south Gehinnoni and that to the \i«t (iikn ^ 
from cogoofflinal mountains lying beyond them. Auh J 
west end of Gihon, without the city, stood Golgotbaor-y' 
Calvary. Dr Clarke Uiinkf that very liliie crtdit u 
due to the names given to the differeot pltoes lod ob. 
jecta by the monks. 'Phere is another Zna, tbe au 
with Herbion. 

Zion, or Zib» College, See London, N* )6. 
ZIPH, or SiPH, in Ancient tbe dum o( 

a wilderness or desert in the tribe orJudah.vbenDi. 
>vid was fugitive } lying to the 8ontb>east of Hebros; so 
called from Ziph or Sipb, a twofold town in tbistriW; 
.the one more to the south towards Idumea, oo tbetm- 
fines of Eleutberopolis, (Jerome) } the other eight nuki 
to the east of Hebron, towards the Dead sea, iocluuflg 
southwards, because near Mount Carmel. Herewui 
mountain, mentioned i Sam. xxilL 14. in which David 
abode, said by Jerome to be rugged, dismal, and ainp 
overcast. Ziphim^ Ziphai or Ziphenses^ the iobdii* 
tants of Ziph, ver. 10. 

ZIRCHNITZER-see, otherwise called the 
C^ircknitx^ in Caraiola, is about one Gennao orfotf 
English miles in length, and half as much in bretdlh, 
contains three beautiful islands, and is eocompaisedU 
some distance with mountains and forests. But wbata 
most remarkable is, that it disappears generally 
year, about St John’s or St James’s day, ronoiDg » 
through holes or pits in the bottom; sometimes Jt dii* 
appears twice or thrice a-year, and sometimes eves w 
winter if the weather be dry. On tbe other biso, il 
has been known to continue two or three yeais wiUkkJ 
running off. Of the holes or pits, there are nw mu 
larger than the rest, each of which ‘*“****“'^‘^^1 
the water runs off^ stands empty five days; so 
whole lake becomes dry in 25. As soon as the ^ 
ning of the ebb is observed, the 
gins, which belongs to five seignories. lheh^wu“ 
are carp, tench, pike, eels, and two other sorts 
schleien and ruten, are caught by u| 

holes. Mr Keysler tells us, tluttupon the 
at Zirknitz, when the waters begin to fall, tl« 
both men anH women, run to tbe ,»ol8 gm • .j^ 

ZIRCON, a mineral substance containiBgs(m 

earth. See Mineralogy Index. 

ZIRCONIA,apeci.liare.rtb.8«CHEM.siR^ 

ZIZANIA, a genus of plants 1 ,*,, 

and in tbe natural system arranged under the 4Ui«>*, 

GrowwVio. See Botany • j ii. ike edip- 
ZODIAC, a broad circle, 
tic, and iu extremes two circles paralle 
a distance from it as to bound or Iih 

sions of the sun and 
a curious enough fact, that the solar 
dian zodiac is the same ia substMce , 

Greeks, and yet that ^“^Th^identh^^ 

from the Greeks or the Arabians. The idenu J. 
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account of Ibein, translated in 1753. 

Brethren. 

ZISCA, John, a famous general of the forces of the 
Hussites, in the 15th century, was a gentleman educated 
at the court of Bohemia, in the reign of Wenceslaus. 

He entered very young into the army, and after distin* 
guishing himself on several occasions, lost an eye in a 
battle, whence he was called Zisca or One-eyed. At 
length the Reformation, begun by John Husa, spreading 
through almost all Bohemia, Zisca placed himself at the 
head of the Hussites, and had soon under his command 
a body of 40,000 men. With this army he gained se- 
veral victories over those of the Romish religion, who 
carried on a kind of crusade against them, and built a 
town in an advantageous situatioo, to which he gave the 
name of Tabor; whence the Hussites were afterwards 
called Taborites, Zisca lost his other eye by an arrow 
at the siege of the city of RubI ; but this did not pre- 
vent his continuing the war, his fighting battles, and 
gaining several great victories, among which was that of 
Ausig on the Elbe, in which 9000 of the enemy were 
left dead on the field. The emperor Sigisround, alarm- 
ed at his progress, caused very advantageous proposals to 
be offered to him ; which he readily accepted, and set 
out to meet Sigismund, but died on the road. He or- 
dered that his body should be left a |>rey to the birds 
and wild beasts ; and that a drum should be made of his 
skin, being persuaded that the enemy would fly as soon 
as they heard the sound. It is added, that the Hussites 
executed his will ; and that the news of this order made 
such an impression on the disturbed imaginations of the 
German Papists, that in many battles they actually fled 
at the beat of the drum with the utmost precipitation, 
leaving their baggage and artillery behind them. 

ZINZIBER, or Zingiber. See Amomum, Bo- 
tany and Materia Medic a Index, 

ZION, or Sion, in Ancient Geography, a very fa- 
mous mountain, standing on the north side of the city of 
Jerusalem, (PsaL xlviii. 2.); containing tfie upper city, 
built by King David ; and where stood the royal palace, 

(Josephus. Psal. xlviii. 2.). A part of Zion, situat- 
ed at its extremity, was called Millo, of or in the city 
of David, (2 Chron. xxxii. 5.). Modern travellers, 
who have been upon the .spot, say, that Zion is the 
whole of the mountain, on which Jerusalem stands at 
this day, though not to the extent iu which it anciently 
stood on tbe same mountain, as appears Psal. lx. I2. 15. 

Ixv. I. Ixxxvii. 2. 3. Is. Ixii. l. It is swelled into se- 
veral eminences or tops ; as Moriah, Acra Bezetha, 
and Zion a particular eminence or mount, and Zion 
Proper, &c. encompassed on three sides, east, west, and 
south, with one continued very deep and steep valley ; 
by means of which it was impregnable on these three 
sides, and always attacked and taken, according to Jo- 
sephus, by the enemy on the north side, where Mount 
Zion became level, and the vales of Gihon and Jebosha- 
pbat gradually lose themselves. This deep and steep from the Greeks or the Arabian^ ^ 
valley incontestably constitutes the compass of the old least striking similarity, of the to 

Jerusalem on those three side.**, as plainly appears to known ; and M. Montucla hw j®* 1 
any person who has been upon the spot. Contrary to that the Brarains received it from od^illfili 

the opinion of former travellers, Dr Clarke thinks that nion, we believe, has 
the proper Mount Zion is an eminence entirely without 
the city on the south side ; and in the valley between 
*this and the city he places tbe holy sepulchre. That 
.jart of the valley, which lay to the cast was called /eAo- 



nion, we 
but in the 



believe, has been very r“®r tkf 
but in me second ^®*“*”* 
accomplished president S»r 
anxwerahly, that neither of those na , ^ 
division from the other .; that it has ilu 
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Zodiac the Hindoos from time immemorial; and that it was. 

U probably invented by the first progenitors of that race, 
Zoophytes, whom he considers as the most ancient of mankind, be- 
‘ » fore their dispersion. The question is not of importance 

sufficiently general, straitened as we are by the limits 
prescribed us, for our entering into the dispute ; but we 
think it our duty to mention it, that our astronomical 
readers, if they think it worth their while, may have 
recourse to the original writers for furtlier information. 

ZOEGEA, a genus of plants of the class syngenesia. 
See Botany Indes. 

ZONE, in Geography and Astronomy, a division of 
the terraqueous globe with respect to the different de- 
grees of heat found in the different parts thereof. The 
zones are denominated torrid, frigid, and temperate. The 
torrid zone is a band, surrounding the terraqueous globe, 
and terminated by the two tropics. Its breath is 46® 
58'. The equator, running through the middle of it, 
divides it into two equal parts, each containing 23° 29'. 
The ancients imagined the torrid zone uninhabitable. 
The temperate zones are contained between the tropics 
and the polar circles. The breadth of each is 43° 2'. 
The frigid zones arc segments of the surface of the earth, 
terminated, one by the antarctic, and the other by the 
arctic circle. The breadth of each is 46° 58'. 

ZOOLOGY, is that part of natural history which 
relates to animals. See Natural History. 

ZOOPHYTES. The name Zoophytes, Zoophyfa 
(i. e. animal plants, from animal waA plant,) 
has been long appropriated to a numerous assemblage of 
marine or aqueous productions, which have puzzled the 
ingenuity of naturalists to ascertain their place in the 
chain of nature's works, and which have been alternately 
ranked among vegetable and animal, and sometimes 
even among mineral substances. At length, however, 
they seem, by general consent, to have been consigned 
over to the animal kingdom, and, with the addition of 
several tribes from the Linnsean orders of Intestina, Mol- 
lusca and Infusoria, have, by Cuvier and his colleagues 
of the French school, been elevated to the rank of a se- 
parate class. See HELMINTHOLOGY, N® 1 1. 

In the Linnaean system, the zoophytes of earlier 
modern naturalists constitute the 4th order of the class 
Vermes, and as such have been enumerated under 
Helminthology; but as the circumscribed limits of 
that article did not admit of our describing or figuring 
many species, we sh ill now as far as possible supply that 
deficiency by selecting a few of the most curious or in- 
teresting species of the Linnsan zoophytes ; and we 
shall take this opportunity of making a few observations 
on some of the genera to which they belong. 

Fig. I. and 2. represent the Tubipora mvsica, 
crimson tuhipore, or organ coral; one of the most elegant 
of these singular productions. This species is distinguish- 
BLXXIX. f,.onn its congeners by having the tubes connected into 
If. 1. 5 c jagcicvlte or bundles, and separated from each other by 
transverse membranous partitions. The whole mass 
consists of upright parallel tubes, rising over each other 

stages, something like the cells of a honeycomb. 
These tubes vary in height from half an inch to an inch ; 
and are from one-tenth to one-eighth of an inch in dia- 
meter. Examined internally, they appear to contain a 
smaller tube divided at certain distances by radiated 
partitions (see fig. 2.), by means of which the transverse 
septa sometimes comma nicate with each other. These 



Tubipora 

Munca. 

Plate 



transverse septa are of unequal heights. The colour of Zoophytes, 
the mass is a deep purple, or a rich crimson. The size * 
of the mass varies considerably ; but specimens have 
been obtained of from a foot to three feet in diameter. 

It is found abundantly in the Pacific ocean, and on the 
sliores of some of the islands in the Indian sea. 

In its recent state it is covered with a mucous or gela- 
tinous substance, which pervades the whole mass and enters 
within each tube. The inhabiting animal is not certain- 
ly ascertained, but seems to be allied to the nereis tribe. 

Figs. 3. and 4. exhibit two views of the Mad r E- 
PORA fungites, or mushroom madrepore. This body sofungites. 
exactly resembles a mushroom that it has very common- ^* 5 * 3 * ^ 4 * 
\y been regarded as that vegetable in a st;ite of petrifac- 
tion ; but recent observations seem to prove that it is 
formed by small animals like medusce. 'J’he convex side 
of this madrepore is conical, sometimes obtusely pointed, 
and exhibits on its surface those stellated pores which 
form the distinguishing character of the genus, while 
the concave surface is divided into numerous radiated 
furrows so as to represent the gills of a mushroom. 

When first obtained, it is of a delicate white colour, 
especially on the concave part, but it soon acquires a 
brown or yellowish tinge. It is found of various sizes, 
from an inch to six inches in diameter. It is met with 
chiefly in the Indian ocean and Bed Sea. 

fig* 5* ^ 5 * represented that elegant coral called by/,i, hxpu. 
Linnmus Isis hippuris, the black and white Jointed coral ris, 
of Ellis. The specific character of this coral is that it ®*%* 5*^ 
is composed of white striated joints united by black junc- 
tures ; but that structure is not visible till after the coral 
has been freed from a whitish soft spongy part, with 
which the branches are covered in their natural state. 

See fig. 6. It is found chiefly ia the Indian seas, and 
varies in height from a few inches to nearly two feet. 

Fig. 7. represents the Antipathes wyrjb/>Ay//o, yar- Antipathes 
row antipathes, or sca-yat'row, of its natural size ; while 
fig. 8. shews one of the pinnae considerably magnified. ^ , 

This is one of those zoophytes which in their habit n r.’xv y. 
and appearance almost exactly resemble some of the ve- Fig. 7. & 8. 
getable tribes, and hence have received the names of 
sea-heath, sea-cypress, sea-fennel, &c. From their co- 
lour they are usually denominated black coral. This 
species, though one of the smallest, is not the least ele- 
gant of the tribe. It consists of numerous branches, 
composed of very slender pinnae arranged in no certain 
order. The whole coral is seldom above a foot in heiglit, 
and rough on its outer surface. This also is a native of 
the Indian ocean, being found more especially on the 
coasts of the Molucca islands, and is sometimes met 
with in the Great South sea. 

Fig. 9. exhibits a specimen of red coral, the Isis no- Oorgoma 
Mis of Linn6, and Gorgonia nobilis of later natural- fio5i/^. 
kts. This substance, though now nearly exploded from ^*?* 
the materia medico, will still retain a place in our cabL-*^* 
nets for its intrinsic beauty and elegant appearanee 5. 
bnt when examined on its native beds, or soon after be- 
ing fisljed up, it shews a very diflferent surface from that, 
under which we usually see it. Fig. 9. represents it as 
prepared for sale by being deprived of its fleshy animal 
bark or coating, but retaining the striated appearance 
which marks iu specific character^ but fig. 10. exhibiu^ 
a piece of it in its natural state, witli polypes extrmled 
from the fleshy coat, and sliewtng still mofc distioctly 
at the extremities the streaks below. 

Bed 
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2oop1i7te«. Hed coral is foand in large beds or reefs in several 
* parts of the Mediterranean sea, and coral fisheries are 

established on the coasts and near the islands. A fishery 
of this kind in the straits of Messina is minutely describ* 
ed by Spallanzani in his Travels in the two SictlieSj 
vol. iv. To tear the coral from the rocks, they make 
itse of a machine composed of two beams tied across each 
Other, and furnished with a leaden weight to sink them, 
and a quantity of loose hemp and several strong nets to 
entangle the branches of the coral. To this machine is 
attached a strong rope, which is held by the fi.ihers, and 
serves both to direct the net and to draw it op when the 
coral is entangled. Several boats go in company, each 
containing eight men, and the fishery lasts from April 
to July. The quantity collected every year amounts on 
an average to twelve Sicilian quintals, each equal to 250 
pounds Troy, and each pound usually sells for about 
four shillings and sixpence. They do not fish on the 
same bank oftener than once in ten years, as this time 
is deemed necessary for the coral to acquire its full size 
and vigour. 

Another beautiful species of gorgonia, the Goroo- 
NIA cero/o;)Ay/o, is figured at fig. 1 1. This is distinguished 
by its dichotomous Jiattish stem^ and ascending branches. 

The outer Hesh is of a purplish colour, and the branches 
are furnished with two rows of scattered pores from 
which the polypi appear. It is found in the Mediterra- 
nean, and sometimes on the eastern coasts of America. 
Nearly allied to the gorgonise is the species of alcy- 
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nal sponge. At fig. 13. is represented a more curious 
species, the Sp. tubulosa or fistularis, the tubular or 
pipey sponge. This consists of simple upright, attenua- 
ted, rigid tubes, tuberculated on the . outer surface, 
which is of a black colour. It is found in the seas that 
wash the coasts of America. 

The flustrce are a tribe of insignificant zoophytes^ 
which seem scarcely entitled to the rank which they 
hold in the animal creation. They are formed of a con- 
geries ofsuperficial cells, placed close together, like those 
of a honeycomb,^ but generally occupying only a single 
surface. Sometimes this substance forms a coating to 
some other marine body, at others it is unattached and 
3 



onium represented at fig. 12. This is the Alcyonium 
gorgonoides of Gmelin. It is of a cinereous colour, of a 
sandy fleshy consistence, having radiated warty cellules. 
It is found on the northern coast of South America, es- 
pecially near the island of Curaqoa. 

The zoophytes which naturalists distinguish by the 
generic name alcyonium, sometimes form independent 
bodies of a rounded form, such as those called the sea- 
orange, sea-jig, &c. j or cover the surface of shells and 
other marine bodies like a kind of bark. Their internal 
part or base is friable, and, when dried, appears to be 
-composed of fine fibres, which are either longitudinal, as 
in the present case, diverging, or circular. This base is 
covered with a soft crust, that in drying assumes a lea- 
thery consistence, and is pierced with numerous little 
cells inhabited by polypi. In some species these ceils 
are dispersed over the whole surface of the coral, while 
in others they are confined to particular spots or tu- 
bercles. They arerall inhabitants of the ocean, where 
they are usually fixed to rocks or other solid bodies. 

In the article HELMINTHOLOGY we have sufficiently 
treated of the nature and properties of the sponges, and 
DLXXXI. have there mentioned particularly the common or ojjict- 
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forms a floating foliaceous mass or mat. TIis species re- 
presented at fig. 14. is one of the mosttoriooa, andis' 
described by Ellis under the name of EngUsh sea-mt, 
called in the Linneean Transactions, vol. v. Flustra 
arenosa. It is composed of sandy particles aggluti- 
nated together with slime, and in shape resembles the 
fore part of a horse's hoof. It is very friable, and so 
thin as to be easily broken. These fustra are found 
abundantly on the coast of Kent, and about Holy head 
on the Welsh coast. 

Fig. 1 5. represents a specimen of Sertdlaria teta-Saiin 
ceo, the small sea-bristle cora/bhe of Ellis, of its 
size } and fig. 16. shews the same specimen coinidria-^'t'i 
bly magnified. This species is distinguished by being®^'^' 
simply pinnated, with bent alternate pinna, Jwniski 
with very remote processes growing only on one side, 
and oblong axillaty ovaries. It is one of the smallwt 
and most delicate of the tribe, seldom exceeding an indi 
and a half in height. It is very common, and is fouad 
on the British coasts. 

None of the zoophytes bear a nearer resemblance l» 
Vegetables than the sertularia. Their creeping mote, 
their branched stem, and tufts of seeming flowers (the 
polypine processes) give them all the air of plantt. 
Hence they were long considered as and de- 

scribed by botanists under that name. See Ray's 

sis, p. 38. and 39. When attentively examined, however, 

their animal nature will scarcely be disputed. Exter- 
nally they are composed of a horny substance, T 
transparent, and through this may be distinguished 
animal substance traversing the centre of the stem an 
branches like the pith of a plant, and appearing exter- 
nally as little knots or protuberances in the form 0 

tentaculated polypes. I'hesc extraneous polypes arc 

considered by Cuvier {Tableau Eletnentairc, p> 7 
not as distinct animals, but only as parts oft esaroe 
animal which constitutes the sole inhabitant 0 J 
tularia. These zoophytes adhere to rocks, 
by creeping roots, and appear to ■ 

eggs. They are among the most common 0 i 
of animated beings. . 

The Pennatul;e, ov Sea-pens, constitute y ^ 
oils tribe of zoophytes, which arc comple x jr ® 
tive, and swim in the manner of fishes. vered^'*’ 

of an internal bone or rather 
with a sensible fleshy coat. Their lower J 
simple like the barrel of a quill, while |, 

mity is expanded into a flattened P*rt» ^ ^thoOKh 
ly composed of pinnm like the barbs ^ 

it is sometimes merely a simple expande ro 
ed with poly pine processes. sfa.otm 

Fig. 1 7. represents one of the most ohospho* 

propeHy so called, the Pennatula 
rescent pennatula, of its natura I size. I fii 

a rough middle part, and imbricated ptnnu • 
are furnished on one side with ^ g 
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roities of which appear the polypes* £*jc I'l,;* 

shews one of the separate pinnm, a ® ^ Id wl.« 
species is ofa fine red or light scarlet 
alive exhibits a strong phosphorescent ligb , 
der distinctly visible objects ^at are ne • 
ty common on the coasts of the balu. 

taken jn the Bsherinen’. nets, or ® |,y„s, ik 
For figures o£ two -2 «e 

Tvbularia and HtdRA 'ccUH* 
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2WVi5te« CCLIII. Sereral of Cuvier's zoophytes are represent- 
n ed in Plates XXXIV. CCLI. and CCLIT. and some 
of the It^usorM in Plates XXXV. and XXXVI, 

' ZOOTOMY, the art of dissecting animals or living 

creatures, being the same with anatomy. See Anato- 



MY. 

ZORILLE, a species of weasel which inhabits Peru, 
and other parts of South America ) and is said to be 
remarkable for its fetid odour. 

ZOROASTER, or Zerdusht, a celebrated ancient 
philosopher, said to have been the reformer or the 
founder of the religion of the magi. It is wholly un- 
certain to how many eminent men the name of Zoro- 
aster belonged. Some have maintained that there was 
but one Zoroaster, and that he was a Persian ; others 
have said that there were six eminent founders of phi- 
losophy of this name. Ham the son of Noah, Moses, 
Osiris, Mithras, and others, both gods and men, have 
by different writers been asserted to have been the same 
with Zoroaster. Many different opinions have also 
been advanced concerning the time in which he flourish- 
ed. Aristotle and Pliny fix his date at so remote a 
period as 6000 years before the death of Plato. Ac- 
cording to Laertius, be flourished 600 years before the 
Trojan war; according to Suidas, 500. If, in the 
midst of so much uncertainty, any thing can be advan- 
ced with the appearance of probability, it seems to be 
this ; that there was a Zoroaster, a Perso-Median, who 
flourished about the time of Darius Hystaspes ; and that 
besides him there was another Zoroaster, who lived in a 
much more remote period among the Babylonians, and 
taught them astronomy. The Greek and Arabian 
writer-! are agreed concerning the existence of the Per- 
sian Zoroaster ; and the ancients unanimously ascribe 
to a philosopher, whom they call Zoroaster, the origin 
of the Chaldean astronomy, which is certainly of much 
earlier date than the time of Hystaspes: it seems, 
therefore, necessary to suppose a Chaldean Zoroaster 
distinct from the Persian. Concerning this Zoroaster, 
however, notiiing more is known, than that he flourish- 
ed towards the beginning of the Babylonish empire, 
and was the father of the Chaldean astrology and ma- 
gic. All the writing that have been ascribed to Zo- 
roaster are unquestionably spurious. 

ZOSTERA, a genus of plants of the class gynan- 
dria, and in the natural system arranged under the se- 
cond order, Piperitce. See Botany Index, 

ZOSIMUS, an ancient historian who lived at the 
end of the fourth and beginning of the fifth century. 
There are six books of his history extant; in the first 
of which be runs over the Roman affairs in a very suc- 
cinct manner from Augustus to Dioclesian ; the other 
five are written more diffusely. Zosiinus was a zeal- 
ous Pagan ; whence we find him frequently inveighing 
with great bitterness against the Christian princes, par- 
ticularly against Constantine the Great, and the elder 
Theodosius. His history has been published with the 
Latin version of Leunclavius at Frankfort, 1590, with 
the other minor historians of Rome, in folio ; and at 
Oxford in 8vo, 1679. 

ZUG, a canton of Switzerland, bounded on the cast 
and north by that of Zurich, on the south by Schweitz 
and Lucern, and on the west by the canton of Lnceni 
and the Freye-Amt or Free Provinces. It is not above 
12 miles cither way 5 but very populous and fruitful, 



yielding wine, wheat, chesnuts, and other fonits, in its Zsg 

vales, and excellent pasture on its mountains. The in- II 
habitants of this canton are staunch Roman Catholics. . Zari eli. 
It lies in the diocese of Constance, and its government ’ 
is democratical. There are two lakes in it abounding 
in fish, particularly large carps, pikes, and a species of 
trouts called rotels ; as well as several woods full of 
game. Zug, which gives name to it, and is its capi- 
tal, stands on the east side of a lake of the same name, 
about seven miles long, and is a strong neat town, con- 
taining a prioi*y and two convents. 

ZUILA, a town in the territory of Fezzan, in Afri- 
ca, which stands on a space of about a mile in circuity 
but was formerly of much greater extent. The envi- 
rons are level, well supplied with water, and fertile, 
planted with groves of date-trees, and the inhabitants 
pay much attention to agriculture. N. Lat. 27. 29. 

E. Long. 16. 39. 

ZUINGLIUS, Ulricus, an able and zealous re- 
former, who laid the foundation of a separation from 
Rome ill Switzerland, at the same time that Luther did 
the like in Saxony, was born at W'ildehausen in 1487. 

AVbile he officiated as preacher at Zurich, a Francis- 
can sent by Leo X. came to publish indulgences there ; 
against which Zuinglius, after the example of Luther, 
declaimed powerfully. In the course of this opposition 
he started a new doctrine, which he called Evangelical 
Truth; and from the beginning of 1519 to 1523, he 
preached not only against indulgences, but against dlher 
articles of the Romish church. But though Zuinglius 
made no less progress than Luther, he conducted him- 
self with more moderation and prudence ; and wishing 
to have the concurrence of the civil powers, procured 
two assemblies to be called at Zurich : by the first, ho 
was authorised to proceed as he had begun ; and by 
the second, the outward worship and ceremonies of the 
church of Rome were abolished. During these transac- 
tions, Zuinglius published several books in defence of bis 
doctrines ; but treating of the eucharist, and prescribing 
a form of celebrating the Lord’s Supper diftcrent from 
Luther, he was involved in violent disputes with the rest 
of his reforming brethren. Respecting the divine de- 
crees, the opinion of Zuinglius and his followers dif- 
fered very little from that of the Pelagians : and in- 
stead of declaring with Calvin, that the church is a sc- ' 
parate independent body, vested with the right of legis- 
lation for itsell, Zuinglius ascribed to the civil magistrate 
an absolute and unbounded power in religious matters, 
allowing at the same time a certain subordination among 
the ministers of the church. This was abundantly 
agreeable to the magistrates of Zurich ; but the rest of 
the Swiss cantons disallowing of their proceedings, other 
assemblies were called, and things tending to tumult, 
both sides had recourse to arras ; when Zuinglius, wba 
began as a preacher, died in arms as a soldier, in 1^31. 

His works are in four volumes folio. 

ZURICH, a canton of Switzerland, bounded to tha 
north by Swabia and the canton of Schaffhausen ; to 
the south by the town and territory of Rapperschweil 
and the cantons of Switz and Zug ; to the east by the 
Thurgau, Toggenburg, and Utznach ; and to the west 
by the free bailiages and county of Baden. It is about 
60 miles from north to south, and 48 from east to west. 

With respect to its face, air, and soil, it is said to be 
an epitome of all Switzerland, as oontaiuing in it bills, 

valleys, 
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Zurich, valleys, plains, corn-lands, vineyards, lakes, and rivers. 

^ ||^ I Their wines have a tartness at first, but the longer they 
are kept the more agreeable they are. The other pro- 
ducts are excellent fruits, corn, pasture, fine clay, chalk, 
several coloured earths, pit-coal, turf, and sulphur. 
There are also some mineral springs in the canton, and 
some lakes ^ Zurich is the most considerable, it is 24 
miles long, and two broad. The reformation was intro- 
duced here by Zuinglius in the year 1517. This can- 
ton is the first in rank, and inferior only to that of Bern 
in extent, power, and wealth j in consequence of which, 
its representatives preside in the general diets, when held 
in any place belonging in common to the cantons j and 
the afiairs relating to the whole confederacy are trans- 
acted in its offices. Its quota, for the defence of the 
several members of the confederacy, is 1400 men. Of 
one of the two armies raised on these occasions, it no- 
minates one of the commanders in chief, as Lucern does 
the other. Its revenue is said to be about 150,000 
crowns a-year 5 of which, one year with another, two 
thirds are expended in the charges of government, 
and the rest laid up in the treasury. It can bring 
50,000 fighting men into the field at a very short warn- 
ing. 

Zurich, the capital of a canton of the same name in 
Switzerland, stands in a pleasant country, near where 
the river Aa issues from the lake that takes its name 
from the town, 23 miles from Schaflfhausen, and 114 
from Geneva. After having been ruined by Attila the 
Hun, it is said to have been restored by Thuricus, son 
ufTheodoric king of the Goths, from whom it took the 
name of 2 'fiuricum^ corrupted afterwards into that of 
Tturich. It is fortified in the modern way, and has 
wide ditches, faced with free-stone. There are five 
arsenals in it, well stored with arms and artillery ; an 
academy or college, having 1 5 professors j a museum, 
or chamber of rarities \ a stately town- house, the pillars 
in the front of which are of black marble, streaked with 
white •, and a town library. The sovereignly and ad- 
ministration of all affairs are lodged in the greater and 
lesser council, out of which are chosen the city-ofl 5 cers, 
MS the councils are out of the 13 companies of burghers. 
There are several other councils or colleges, each of 
which has its particular department. Here are a great 
variety of silk, woollen, linen, cotton, and other manu- 
factures •, this being the place of the greatest trade in all 
Switzerland. The town is well supplied with provisions 
by and from its lake. The stieets are neat, and houses 
well built, but not magnificent. In the town-library 
are several letters to Bui linger from Lady Jane Gray, 
daughter to the duke of Suffolk. In one of the arsenals 
is the figure of William Tell, dressed and armed in 
the ancient Swiss manner, with the cross-bow whence 



lie shot the arrow that struck the apple off bis ebii^ ztid 
head. I 

Both men and 1 amen are so fond of music, ibat tbere^?^ 
arc few of them th. t cannot play on some inslnitient. 

If a burgher goes out of town, or a peasant enten it, 
without a sword, they are liable to be fined. No per- 
sons, whatever their rank or office may be, are exenpl- 
ed from the sumptuary laws. Theborgomasters,irboire 
the same as the advoyers at Bern, have the title of a- 
cellence. The hospitals here are neat and nell endowed. 
The environs are pleasant and froltful } for vhich it is 
not a little indebted to the lake. That part of it wbidi 
is next Zurich is called the hiwer Lakc^ and tbe other 
end the Upper, The cathedral, or greatchurtli^re,is 
collegiate. The present city is said to owe its origiu to 
a nunnery, founded by the emperor Lewis I. near where 
the ancient Tigurum stood. E. Long. 8. 30. N. Lai. 



47. 20. 

ZUTPHEN, a strong and considerable town of tbe 
province of Guelderland, in the kingdom of the Nether- 
lands, and capital of a county of tbe same n^e. U 
has a magnificent church, and is surrounded with walls. 
It was taken by the French in 1672, who in 1674 
livered it up to the States-General. It is seated at ibc 
confluence of the rivers Berkel and Yessel, nine mi ei 
south-east of Deventer, and 55 east by south 0 «• 
sterdam. E. Long. 6. 0. N. Lat. 52. 10. 

ZUYDER-zee, a great gulf or bay of the Urmia 
ocean, which extends from south to north *n the limW 
Provinces, between Friesland, Over- Yessel, oe e 
land, and Holland. It is so called from Us situat^ 
towards tbe south. It is said that the Zoydtr-zee 
formerly a lake, and that the land is swallowed up 
which united North-Holland with Friesland. 

ZYGOMA, a bone of the bead, or rather id 
or assemblage of two processes or eminences ol wm 
See Bones of the Head, under 

ZYGOMATICUS, a muscle of tbe » 

from the Os Zygoma, whence iu name, andtermma 

of the class of decandna, and in the na 
arranged under the 14th order, Grutna s. 

NY Index, ^ 

ZYMOSIMETER (formed from 
tation, and 

Swammerdam, in his book De Bespra ’• 
to measure the degree of fermentaUon o ^ ^ 

mixture of different matters, and e 
which those matters acquire in fermenting, ^ 
strument is employed to ascertain tbe 
ment of the blood of animals. 
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